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R.S .EARTH SCI. ANU .. > .· 67' 95 14 : 53 No.005 P.Ol 

ANUR. 

Prof M S Paterson 

Date: 7 July 1995 

To: Fax No. 

Name 

Address 

.. ,' ;,,.~ -~ 
\.,_; · --,_.· 

Dear David, 

I att<~ch tl1c two furnace drawings lllf11ti , me;o;ag~: / • 
.-}~ ' ' ' !:~~ ' - . 

The differences to look at are in parts 14 now~pvcrlaps the top of the COI'C and 
is a snug fit on it as well as on the C>Jller (the . version had 'alumina paper on the OD). 
Then the insulation 17, which was prcvious,ly fibr¢ (such as Zircar ASH), is now a 
combination of PSZ, precision ground to fil).ogether with minimal gaps (parts 17a, band d), 

. and an inner fibre insulation 17e. Both the 'outer1PSZpiece and tht~ fibre insulation arc spring 
loaded inwards by alumina paper on thcirOD's~so as Jo follo~v the thermal expansion. J think 
that this device is not working J(l()C}(, with tlie 'fibre~ illsulnti<>n 'as mentioi1ed in my email but I 
am optimistic that this can be fixed:;: 'HereJ~h~ve:~o i'aru.sed ~)1ard i'nsulation called SALI for 
its greater refractoriness but may rcycrt tq ·~"SJiwhi¢1fii itselfa hit springy. 

':: . i~ ----:·· ·;·:.:;_: ~!<!<~-~-~ (~- ~-- l{:;j' j~ ,, ' /': _:'~- . . . 
The PSZ JS more thermally conductmg thal1{tbe;,\SJ;J :;p(he power CllllSLlmpllonls a I>Jt greater 
but not to an extent that matte.rs(l p~an top~i li cqupltrt~xtra turns in the bottom winding in 
futmc to drop tlw bottom current bi.ck a bit)JSuch ·a:f~rnace r~t'ns quite readily Llp to 1300"C 
and I have had <me higher. They s!i(JuJd liave:much .beL(e~lif'e·at high 'iemperature than tlJc 
earlier furnaces. ~;/'/; •;-: · '·'i '-ft'f·;,: .. ·~'/ '? 

Best wishes, 

?':fl 
f.· i 

~(']~~~~'; '· c . 
·<; 

,j -~-
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Dear Mervyn, 

here is a sketch of the buckled load cell cap and some answers to your questions: 

- we exchanged the 334 0-ring before we focussed on the electrical feed-throughs. Maybe it 
was the 400 MPa confining pressure that did it. I had been up there quite a bit in the recent 
past. One of the 0-rings on one of the feed-throughs was in fact slightly damaged. It was the 
one which surrounds a small zirconia (?) disk. 

- the solid block we used was the furnace substitute with the spherical indent. 

-here is a sketch of the load cell cap: 
you are correct - it is not part #8 of 
#4220, but rather the piece which is 
visible on #2100 C REV. 'beyond 
salvage' means that a narrow 
(previously straight) ridge just above 
the thread is buckled. The thread itself 
is stripped. The stripping presumably 
occurred when we unscrewed the 
protective cap. We did this because it 
appeared to be the smallest bullet to 
bite. Inside the protective cap is 
trapped part #8 of drawing #4220 . 
Due to the buckling it can not slip out. 

I 

f(J DO-E 
f3UCKL£J> 

THR.EAJ) 

- now on to the scoring of the surface of the plug which houses the electrical leads: because 
there was material caught up between this surface and the interior surface of the outermost 
hardened steel casing the load cell plugs did not rotate freely when we unscrewed the load cell 
cap. The twist was large enough to cause a radial crack in the plastic cover. There were plastic 
and metal (origin unknown: maybe stripped thread?) next to the solder connections of the 
electrical leads. So we can not say where the foreign material came from, but I am quite 
convinced that the score is new and not an inherited one. I don't think you mentioned the 
'old' score when we looked at the interalload cell. In any event: we polished the surfaces of 
the plug and casing with a small hand-held dremel, which seemed to work fine. Now the plugs 
slides in easily and rotated freely inside the casing. One question though: why does the 
clearing have to be so narrow? From what I understand, the cylindrical surface is not a 
bearing/sealing surface. Also bending moments would only occur if the surfaces actually 
touched. Is the width necessary to provide a good face seal against the lower piston? 

Anyway, the internal load cell on the bench- when connected- gives a zero of -3kN ; this is 
not an unusual offset; so I do not expect any more 'lower-level' fundamental zeroing to be 
done. 
I hope I clarified some points of my previous message and that the drawing makes things a 
little better to understand. 

Thanks very much for your prompt reply. 

All the best 
Gunter 
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NOTES ON THE INSTALLATION AND USE OF THE 
HIGH-RESOLUTION DCDT FOR AXIAL 

DISPLACEMENT MEASUREMENT AND CONTROL 

INSTALLATION 

Mount the switch panel on the platform frame immediately above the actuator switch panel and 
PICS. Mount the relay and connector board in an appropriate place for making the connections 
to the transducers. In the case of the Potsdam machine, this place will be on the inside wall of 
the instrument compartment, on the platform side, at the same level as the meters. In the case 
of the MIT machine, it will be adjacent to the Analog Devices transducer conditioning board, 
possibly most conveniently on the inside of the back panel underneath the platform. 

Mount the unit on the side of the yoke using two M6 screws and remove the retaining pin in the 
core extension so as to allow the core to register on the bottom side of the pressure vessel. 
Then attach the flexible drives to the two shafts projecting on the LH side of the unit The lower 
drive serves for remote positioning of the unit and the upper one for locking it in position. The 
other ends of the flexible drives are to be mounted with suitable clamps on the side of the 
housing just below the level of the desk so that they can be manipulated while observing the 
positioning lights on the switch panel. It will be necessary to cut a slot in the top of the panel 
enclosing the lower side of the machine in order to accommodate the flexible drives. The 
flexible cables will enter the high pressure enclosure through the vent between the intensifier 
and the wall, and curve around the intensifier. 

The leads that at present go from the actuator DCDT to the POSffiON meter (in the Potsdam 
case) or to the Analog Devices board (in the MIT case) have to be redirected to the connector 
board and new leads run from the connector board to the meter or AD board, respectively, 
according to the wiring diagram supplied. The other leads from the connector board go to the 
switch panel. A 24 V ac supply line are shown in the diagram being taken from the existing 
actuator switch panel to the new switch panel but this can be taken from anywhere convenient. 
It is very important in connecting up to ensure that the polarity of the supply to the DCDT's be 
preserved as at present since reversal of the supply to DCDT tends to destroy it (there seems to 
be no inbuilt protection in the Schaevitz units). 

Note that the Schaevitz 050 DC-E DCDT (range ±1.25 mm) is mounted with its leads emerging 
from the top end in order to give the same output polarity as the output from the actuator 
DCDT. The mounting unit has been dimensioned so that the next larger sized Schaevitz, the 
125 DC-E DCDT with ±3.0 mm range, can alternatively be used if a 6 mm range is desired 
instead of the 2.5 mm range that the 050 DC-E gives, with corresponding reduction in 
resolution. 



OPERATION 

The HR DCDT unit is designed to enable the operation of the testing machine in axial 
displacement (AD) mode with a step size of axial displacement advance of 1/20 of that obtained 
using the actuator DCDT ouput as feedback, that is, 0.6 Jlll1 instead of l2J..Lm. Finer resolution 
data logging is then also provided. Further, since the measurement is effectively made where 
the loading piston emerges from the pressure vessel, the apparatus distortion corrections will be 
reduced in magnitude. The piston travel available with control from the HR DCDT is 2,5 mm, 
corresponding to about 12% strain. The experiment is therefore normally limited to this amount 
of displacement If more is required, it will be necessary to interrupt the experiment, re-position 
the HR DCDT unit and repeat the operation, or install a DCDT of 6 mm range. However, it 
might be expected that with larger-strain experiments the actuator step size will be less critical 
and that therefore the normal actuator DCDT will be used for feedback and data logging. 

In using the HR DCDT facility the following procedures should be followed and precautions 
observed: 

1. Position the actuator where the experiment is to start This is preferably done with the 
confming pressure and temperature conditions for the experiment already established and the 
piston position at or near the touchpoint. Note the absolute actuator position if required. 

2. Position the HR DCDT unit so that its core is near the end of its range. This can be done 
using the flexible drives, first unclamping the unit with the upper drive and then moving it to 
the required position with the lower drive and fmally clamping it again with the upper. The 
positioning lights on the switch panel, actuated by microswitches on the unit, are used for 
guidance. The microswitches must be set so that the respective lights are turned on when the 
core of the HR DCDT is at its upper and lower measuring limits (this setting will need to be 
done in the first set-up but, once done, will remain valid for other positions of the DCDT). In a 
compression test, the unit is moved down until the LOW light comes on and then moved back 
until the light is just extinguished again, ensuring that the whole of the linear range of 2.5 mm 
is available for the experiment. 

3. With the actuator motor switched off (vezy important): 

(a). Tum the change-over switch on the switch panel to the HR DCDT position. 

(b). On the PICS AD status screen, select the CALIBRATION option and set the 
DCDT calibration to 2.5 mm. 

(c). Set the axial displacement limits as required; probably, 0 and 2.5 will normally 
be appropriate. 

4. Now the actuator can be switched on and the experiment carried out in the normal way. 

5. After switching back to the normal DCDT, the calibration setting in the PICS must be reset 
to 50 mm and new limits set 

Note that, with the HR DCDT switched in, the POSffiON digital meter on the main panel will 
be reading in units of 1120 mm, that is, the readings have to be divided by 20 to obtain the 
relative position in millimetres; this position will be relative to the new zero established by the 
positioning of the HR DCDT unit. 



- - -· -=------r-----------,-------
- 1 z 1 3 I 5 I 

A 

B 

-

c 

D 

-

E 

-

F 

TBB/3-HPT/~/l 

I 
I 

I 

1 2a CHTJ 

• 

AXIAL ACTUATOR 

T I ;-----?\ 
36V AC fROI1 Tl I '2'2 

A ~i- '" .. T;-I __ u:_p_:.·.._ '--~L.OUE~ ( L 

T88/4 -HPT/4/1 

P2 / YEL 

() 
ro--t 

bl2 

LIM~ LIMIT 

d& I Aa~n• 7 

P96 PB7 
AXIAL 
AC TUATOR 
DRIVE: 
f rol"' __ __ 
PICS < f--\§T\1. 

0 f-f-
~----' 0 0 r4= 

on e:--'­
...2...... 

START STOP 

--n---oT< 

13 ·-~ 
AUXJCHT 

I 

TB 2/HP T/.rt./l 

TBI/HPT/4/1 

TBS/3-HPT/4/1 

36V AC fROt'l Tl 

TSB/4-HPT/4/1 

L ________ _j 

Z"'U AC 
PB S 
EM ERGENCY STOP 

I 
I 

I 

I 
120 

I 

122 
I 
I 

I 

I 

I 
I 

I 

>LL.· 

SR DUMP RES 

~ :: i l ,.,. 
2< : ~ )lOT +I ,IJlll 3 4 + h2 

~ ' 21~::~~ ~I; 2 MOT2 y 
--~ : Aoround 4 n INNER OUTER 

L~::~:::::J-----~f-~l-_jT~A~C~H~O~~~:Sir+-~•--fl LIM~"'T"'-' ---~L-~.I~MIT d2 n <M < +6 :f. '£ 
d6 '"' 

b12 z4 z2 zli :z}8z1._2 d4- 1 A 7 

PO RE FLU ID ACTUA TOR 

~r-r-r-r--Tr-~T~~---~OCIM~···~ .. ·~·-~·~._~ I 
~RED L - - - - - -1- --jL_-_-_1 _ __,•'-JI>'-'-lL.JU ntx_: p9'-j-.....j I 

ri- I ;-----?\ I Aa~n •d 10 I 

PBO 
START 

PB9 
STOP 

I 

: ,'-'-M[Jj:::-,_ __ \OJ} - ' ? n lftl : 
o ~ CNOR < 12 I 

0 L_ _________ __jn~•·•~··~""~_ll~31r~~-tJI I --0-i[-Q~r------~. 
13 - I : e;. '----- <••n• I< I 

_Q_ - I 

!PORE fLUID ACTUATOR I 
!DR IVE fROM PJCS. 

1 I z 

I 
L _ 

I 3 

AUXj~~ 
I 

_______ _j 

I 5 I i 

r­
t 

I R I 
I 200K 

I 

I 

I 
L __ 

& I 1 I - ·--,--
~------~------~----_J------- ~ -

fiLTER PICS TACHO IH P2/BLK 

() 
-!-~ 
~0 
--' 0 

;-----?\ - 0 Q 

TACHO I/P 
t o PlCS 
Aux I /P 
con2/blk 

A 

_ _____ _____ _J 

I 

B 

-

S~JA/-Jfe-_u · C 

r:J( r atAJ' tA 1 ,b. 

ft.uJt t J "' -/ Uk- -

'f Cl)/C I r'/1-u I cJ!f~vch 
D 

-

E 

nnr.,~.~P~A~T~E~R~S~O~H~l~H~S~T~R~U~M~E~H~T~S~--------~ F 
HPT T• •tin9 M~chi ne M K IIIS•~vo A"P• 

7 I B 



-

COHHCCTIOHS TO THC 
24V AC SUPPLY BLOCKS 
TBl AHD TB2 
ALSO 228V AC SUPPLY 
BLOCKS TBJ AHO TB~ 
00 HOT HECESSARILY 
TERHIHAT£ AT MUHBER 
SHOUH Ott THIS 
OIABRAH 

z 

f-t/r----~~--'7~-~-J'I-":.#_~~.L_I~-·-~-~S _______ .L-.1_: -~£.~~~~~~~·-~:~~·-'=' -'-7:~=su=•:::::;•lv:;:::_:-=-;= =;==--B 
gg~: ~~~~~tOH su~s BRKR/J 

.. Ac;\uator AftPll;~•rj 

rea 

~ .------~ . -~ ~o-.,---, ~ 
.----------------~·----------~-+--------~------------~·~~o-'~--------------t---s_I __ -+! --~S~2----+--4----~~ ~~--~~ 

r-------~H---------4-4--------~-----------~2: oL--------------+----~~~------~~~----------, 
ug-2BA CONT 

I ~:::~ OH 

o-1-----....liBU: llkfL., : '<[ m 

I ,ll-. 
1- . 
1-- . 
1--

. ~ ~ r-

~ . . 
b: . . -

u.• 
I . 
~ 

. . . 
1-- . 

8RKR4 

~ ~I AC 

n I o-f---
'--' 

~v 
,...-' . 

A fl ::; . 
HAINS ON 

II 
-' (,';\. ' I I HU. ~ 

\ L.-"-1 --i 

i 

i 

uJ 
: 

4 

RL& .... . 
) 2 

DOORS 
- ·. -- - ·- ·-. 

IKSTRUnEHT SuPPLY 
221Y AC ACTI YE 

228V AC HtUTRAL 

A 

f--

B 

BRKR/1 
)9"-JL_E 
A 

~ 
" 

~~lt:~--:o--+-1 ~~ 
:I! . I 

! 
1--
1--
1--

LMPJ LKP-4 
CLSD OP£H 

. '-- r;=J) I.E C. PLUS 

~--~~ 228U SUPPLY TO . PICSf--

229V -~ A/OP 
INPUT 

H ~.-. 

~~ N/OP 
)Q~· 

f'RAI'IE 

8RKR2 
~18A. 

Cl 
A ' T2 · 

-

"' ;. 

1 

! 

' 
Uhr /R:I" 

i 
I 

I 
i 

- ----- ---- -· 
I 

~ ... lo~ 2 
I :~ I . .- ·- ~ OH 
I NO I Jl I 
I I Kl I I 

I HC c 7J 1 
~'"Rohv I I 

I ~ ~ COH 
'-: 

I ~(,) (5) 

L -~1- - - - - - - - -1 

~ 

'----'-<Y:": 5 BV · ' 
28A c:;=CJOHT ~,,E ~- ~v~~~~~~Ec~~~ ccr 

I . I 
'------~,<Y':; / 

~ PB4 PB) ~- ~- I /~ y ~. ruR." o{r r~ OH~~ ~"P;_~ ~HP68 -~ ~ 
I .;;UATER ~- 1) I y y Ilk BLEED I 

A ' k 

-

I -~: rLuu 14~~ SOLEHO .JO I OIL PUMP GAS BOOST -;t~V AC Co"" 0 " I 

~ _ ~:~: ~ :n __ ~u: :CHT L.li.Jl"hh.L . _ s_o_L_r_"_o_l_o __ -+ __ s_o_L_r_"_o_•_o ____________ _:_ __ .j__j : 
; 

i 

I 
i 
I 

i 
z I 3 I I 5 1 l h 

u u .. .. 
RIO&£ 
• + 

I 

b: 

-· ~ 
=i 
~ :;; 

¥ 

) 

RELAYS IK DOTT ED 
LIKES ARE ALARM 
RELAYS I ~ 2 IH 
COIIFIHIH8 PRESSURE 
K£TtR, AIC Hod. 
I PM4-S81, 

RLY2 .USED r 'oR DOOR 
IHTERLOCK COHTROL. 

RLYI OPERATES ' 
BLEED VALVE UHEH 
SAFE CONFIHIHO 
PRESSURE EXCEEDED. 

.. . 
'-

ll . . .. . . . . . 
...: 

2 

connoH 8ROUHO 

REAR 
DOOR LOCK 

u 
0 ... CK/ :> .. 

u 

~ _c~,-­
~/ 

LOCK _ 

MICROS~I TCHES SI/S2 
OPERATE UHEH DOOR 
LOCKS A • 8 
RESPECTIVELY, EH8A8E 
COMPLETELY. 

DOOR LOCKS . EM8A8£ 
UHEH OE-ENER&lSEO. 

ALL RELAYS SHO UK IH 
OE-EHERBISEO STAT( , 
DOOR LOCKS EN&A0£0 
UHTIL POUER APPLI£0, 

' • PATERSOH IHSTRUMEHTS 
HPT ftSTIH8 KACHIHE MKII 

I 7 I ll 

c 

-

D 

-

E 

1-

y 



I 

A 

~ I .. 
~ .. • a 
u .. • a = 
a 

B .. 

/ 

F 

z .. Sorlal Port·• 

SCIMBBx 
uP 

z 

. . . .. ... 
~ .... a 
a .,, .. 
~ .. ~. 
u ~;~ .. 
"' o.ox .. , ..... .. • .. 
' -... 
u 
~ 
a .. 
a .. 

ASCB1 

z 

3 4 . .. . . ~ . . . .. .! ... 0 . ., .... ! .. 0 .,_ ... , .. , ,. 
"~· ~0 :;;a..• .. 

~~ ""'· ... 
g~~ " 0 ou .. .. .. 

. 
> . .. 
0 .... 

CD-NM'f'I.O~r---------«««««««C 
~===::~~~ 

STE Bua 

3 4 

5 (, 7 

~ . . ] .. " " . , .. .. ...... : . 
cu 0 
·~ .. ... ... ~ . 
~~~ ;; . . 

c c 
~ . ·-· . . 

~!~ ~ 

~ . . ........ ... " 

.c -:; u 

; . .. .. 

ASCB1 

CD-NM ... I.O.O,_ --------«««««CCC 
:::!:~!~=~ 

5 (, 

. . 
> . .. .. .. ~~ 00 

~· 
... 

f~ 
...... 
~ 

o> ·-~~ ... ~! 
o .. ...... 

-:; .c 
~ . 

.! . . . ~ .. .. 
0 

~ ~ .. - -
~~~!~! 
WctGII.JCD.J 

... .. 

.; 
::: 

8 

A 

B 

-C 

D 

E 

N 
I 

01 



fYJ tT vo~ l-vu57m~ 
jr-T-e-st-ce-rt-ific-at-e------'------~ Printe~ Mot~rs 

Printed Motors Limited 
Bordon Trading Estate, Oakhanger Road, Bordon, Hampshire GU35 9HY 
Telephone: 042.0 473033. Telex: 858768. Fax: 0420 477640. 

I 

DELETE INAPPLICABLE TYPE~:- : ~t+c 
SERVO MOTOR/MO+O~CJ:Ig,..G~~l.:t"·AGH9MH£R/GENERAI:-PI;IRPGSE-MCfHe · 

WORKS ORDER NO .. fit········~~tf${/J(i..~········· 8 7 9 8 0 . .I -~ 
CATALOGUE NO .......... ~ .................. ~ .............. SERIAL NO .......... ............... ............. /Z.-7-94--DATE ......................... 

KE VOL TS/1 000 RPM 
c.w. l.+- '~4-
A.C.W. J.+t<1/ 

' ' ,....~ 

KD 9ib.!NS/1 000 RPM I ;o8 
TF 

Nct?J 
t z,o~ &:C:+NS 

\ ~ 

J 
·8 3 RM OHMS r 

Motor t 

Directio~ of Rotation I End Float 
'ocx:> , 
~ Ins 

·~1 
B.E. 1 000~. 

Shaft Runout -INS. ,T.I.R. . , C.E . 10003 

' 
Mounting Concentricity 

I 
INS. T .. I.R. tOQ.?~ 

I 
Perpendic'ularity ~ounting Face INS. T.I.R. •oo3cr . 

::.. 

~ 
lnsp .. Stamp 

" .. Insulation Besistance ~50 Megohms --
Both Copies Insulation Resistance Sig 

... ... Tach/Motor Armature ~50 Megohms 

cw , 
KE Volts/1 000 RPM 

ACW Tacho 
cw 

Residual Ripple Peak/Peak Volts at 1000 RPM 
ACW -

Sig 
Insp. Stamp Polarity 

Insulation Resistance .~ "50 Megohms 
Sig 

Both Copies 1 • 
DEFINITIONS 

KE - Back EMF at 1000 RPM into meter of not less than 20 K OHMS per volt impedance . 
l -

.. 
KD - Damping -Constant at 1:000 RPM.' 

TF - Friction torque (at 50 RPM). 

RM - Terminal resistance measur,ed by passing 5 AMPS DC from constant current source through motor and measuring volt 
drop across terminals at 50 RPM. 

\ 

RESIDUAL RIPPLE. Measured through ,filter as specified on outline drawing at 1000 RPM on oscilloscope. 

DIRECTION OF ROTATION. As specified on OU.tline drawing. 

POLARITY. As specified on outline drawing. 

All tests carried out with motor/tacho under test at room ambient conditions. 

Top copy- Inspection File. 
2nd copy - Customers Inspection 
3rd copy -Accounts/Sales Form INSP. 2 



t. 

. ·' 

,---------"-----!Jv1_ J T_ lt__::__c._7i __ vA70e ht._ ot'OJt: 
: 1 Printed MotOrs Test certificate 
I' 

Printed Motors Limited . 
•' 

Bardon Trading Estate, Oakhanger Road, Bardon, Hampshire GL)35 9H:V 
Telephone: 0420 473033. Telex: 858768. Fax: 0420 477640., : 

DELETE INAPPLICABLE TYPES:- . I 
S.liBVQ MQ.:r.QR/MOTOR T ACHOGENERATOR/TACMOME.r.ER/GENiiRAUUBP-QSE~MOl'O 

Z.l?007...: . WORKS ORDER NO ......... :···...................................... 8641_3 
CATALOGUE NO ....................... ~;~:f-:7.~ ....... SERIAL NO................. . .. ............ .. DATE ... :?.~: .. J.:-:~.~. 

- c.w. 
KE VOL TS/1 000 RPM 

A.C.W. 

KD OZ.INS/1000 RPM 

Tf .OZ. INS 

RM OHMS 

·Motor 

Direction 'of Rotation End Float Ins 

B.E. 
Shaft Runout - INS.T.I.R. 

C.E. 

Mounting Concentricity INS. T.I.R. 
; I 

' ·/ 

Perpendicularity Mounting Face INS. T.I.R. 

Insp. Stamp 
Insulation Resistance ~50 Megohms 

Both Copies 
~50 Megohms 

cw 

Tacho ACW 

cw 
ACW 

Polarity 

I 
Insulation Resistance ' ~50 Megohms 

' ' 
DEFINITIONS 

-«E - Back EMF at 1000 RPM into meter of not less thao 20 K OHMS per vo!t impe~an~~- --.· 

KD - Damping Constant at 1000 RPM . 

TF ' - Friction torque (at 50 RPM). 

Sig 

Sig 

Sig 

RM - Terrninal resistance measured by passing 5 AMPS DC trom constant current source through motor and measuring volt 
drop across terminals at 50 RPM. --

RESIDUAL RIPPLE. Measured through filter as specified on outline drawing at 1000 RPM on oscilloscope. 

DIRECTION OF ROTATION. Af> specified on outline drawing. 

POLARITY. As specified on outline drawing. 

All tests carried out with motor/tacho under test at room ambient conditions . 

Tpp copy -Inspection File. 
2nd copy- Customers Inspection 
3r.d copy -:- Accounts/Sales ~ 

.. •' 

Form INSP. 2 
'; 
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ffJSt - U· UUb<l/lf<I v"l-'~ 

CA!JBRA''' 
CAUBRATION CEHTIACATION 

PAEC~ 
PRECISE SENSORS, INC. 

235 WEST_CHESlNUT AVENUE 
MONROVIA, CAUFORNIA 91016 

(818) 358-4578 

MOOEl... NO. 114-3-6().000-01-G-34-13-8E6 

SENSfTMTY 2.984 mVN D 
3 , 601- rnV /v -hr s-oo M •~ 

SERIAL NO. 42094 

INPUT RESISTANCE 351 OHMS EXCITATION 10 VDC 

OUTPUT RESISTANCE 351 OHMS PRESSURE RANGE o..roooo PSIG 4/kf 7 /'4,o.,._ 

MOUNTING TORQUE 25 FT. LBS. COOLANT INLET PRESSURE N/A 

SHUNT CAL 80.75% OF F.S.O. CEHTIACATION NO. 10-11801 

CUSTOMER COWNS & ASSOCIATES, INC. CUSTOMER P.O. NO. 21387 

OUTPt.ir IN% .. INPUT PRESSURE 
% OF FULL SCALE INCREASING DECREASING 

0.00 0.09 

1 ()')(. 10.23 10.64 

19.82 20.93 

39.57 40.12 

59.71 60.07 

79.82 80.02 

100% 100.00 

WIRING IDENllACATION 

A +SIGNAL 
B -SIGNAL 
C -EXCITATION 
D +EXCITATION 
E SHUNT 
F SHUNT 

CALIBRATED BY RAUL NAVARRETTE 

INSPECTED BY ~ 
DATE 7~29-94 

NOTE: Calibration performed at 72"F ±2"F unless otherwise noted. Calibration data as supplied are based on test 
performed on the values obtained with N.l.S.T. traceable laboratory standards. 

FORM 233 



INDUSTRIE S.A. 

ITN liD ITW ITIID 1!J AIL 1l' lE CC IHI NIT CC AIL ~ IBIJE IE 1l' 

SENSOR TYPE 

SERIAL NUMBER 

PRESSURE RANGE 

GAUGE 

PR 851 C 

34 

7000 bar 

Metallic 

CAILIIIE!flA 'll'II((J)N 

ALIMENTATION : 10 V 

PRESSURE 

1 Obar 

2 3500 bar 

3 7000 bar 

4 

5 CRAN 

6 CRAN 

7 

8 

9 

TEMPERATURE : 22 °C 

ME SURE 

OmV 

5.426mV 

10.941 mY 

5.287 mV 

3410 bar 

LIN-HYST : 0,40 % ISOLEMENT SOUS 50 V : 1000 M ohms 

MANUFACTORING CONTROL : FINAL QUALITY CONTROL : 

Date : 16 juin 1994 Date : 16 juin 1994 

PH. LAGRUE 

/1/J 

ZAC "Le Plateau de Biere" - 200, ave.nue Ampere - BP 95- 77193 DAM1v1ARIE-LES-LYS CEDEX FRANCE 

Tel. (1) 64 39 69 69- Telecopie (1) 64 37 62 os 



I I pSI ~ (), C068qlf8 J.1PCA-
CAUBRATION CERTIFICATION 

PRECISE SENSORS, INC. 
235 WEST CHESTNUT AVENUE 
MONROVIA. CAI..JFORNIA 91016 

(818) 358-4578 

MOOEl... NO. 114-3-00,Q00...01-G-34-13-8E6 

SENSrrMTY 2.838 mVN SERIAL NO. 42095 
3.4 3D -for 5DO MA-:L 

INPUT RESISTANCE 351 OHMS EXCITATION 10 VDC 413. 1- MPa_ 

OUTPUT RESISTANCE 351 OHMS 

MOUNTING TORQUE 25 FT. L.BS. 

PRESSURE RANGE Q.-60000 PSIG 4 !! 7 Mfl.st. . 

COOLANT INLET PRESSURE N/A 

SHUNT CAL 80.33% OF F.S.O. CEffilRCATION NO. 10-11801 

CUSTOMER COWNS & ASSOCtAlES, INC. CUSTOMER P.O. NO. 21387 

OUTPUT IN% INPUT PRESSURE 
% OF FULL SCALE 

............ ·------ -- --·····- - -- ,-1NCREAsiNG _ ___ ____ DECREASING ·-·- ------- --·-

10% 

100% 

WIRJNG IDENllFICAllON 

A +SIGNAL 
B -SIGNAL 
C -EXCITATION 
D +EXCITATION 
E SHUNT 
F SHUNT 

0.00 

10.06 

19.66 

39.06 

59.18 

79.55 

100.00 

0.04 

10.51 

20.52 

40.89 

60.83 

80.24 

CAUBRAlED BY RAUL NAVARREITE 

tPSI\41 INSPECTED BY '\._y 

DATE 7-29-94 

NOlE: Calibration performed at 72"F ±2"F unless otherwise noted. Calibration data as supplied are based on test 
perlormed on the values obtained with N.I.S.T. traceable laboratory standards. 

FORM 233 



Transducer 
Techniques 

PRECISION MEASUREMENT SYSTEMS 

Mt7 

PJ 

<<< CERTIFICATE OF CALIBRATION >>> 

SERIAL NUI'1BEF:: 70744 
SWP-20f< 

7587 
VL 

SENSOF: MODEL: 
JOB NUMBEF:: 
TECHNICIAN: 

COMPRESSION 
LOAD 
LBS-

0 
1 oooo t...¥-·lf.e ;.w 
20000 ~~·<t6 f:..N 

1M> /<..N 

NON-L I NEAF: I TY 
NON-REPEATABILITY 
HYSTEF:ES IS 

1'1V/V 
INC. 

0 
1. 2'37'3 
2 . 5'38'3 
1... ''fl.! tr 
. . 06 
- .. <)2 
-.02 

DATE OF CALIBRATION: 05/25/94 
DATE OF RECALIBRATION:05/25/95 

MV/V 
DEC. 

0 
1. 2'376 

F'CT FS 
F'CT FS 
F'CT FS 

<< SHUNT CALIBRATION >> 

F'CT LOAD 
LOAD LBS 
:3:3.5 7703.5 
77.0 15407.0 

SIGNAL 
MV/1) 

1.0011 
2.0021 

SHUNT 
t::: OHI"'S 

174.825 
87.325 

SHUI'IT 
F·H~S 

(-E .. -S) 
C-E.-S) 

~- DIGITAL PANEL METER MODEL DF'M-2 SCALE FACTOR >> 
DF'M-2 SCALE FACTOR -2.3085 

* CALIBRATION COMPUTED FROM THREE (3) RUNS INCREASING AND DECREASING. 

* TRACEABLE TO NIST TEST # 55027 

* CALIBRATION PERFORMED AT 10 VDC 

* MAXIMUM BRIDGE EXCITATION 12 VDC 

WIRING COLOR CODE 

PINS CABLE 
================================ 

A 
D 
~-· 

B 
E 

F:ED 
BU=:: 
13RN 
1.-JHT 
BF:N 

+EXCITATION 
-EXCITATIOI'l 
+SI13NAL 
-SI13NAL 
-S I 13NAL F:-CAL 

F BLU +SIGNAL R-CAL 
SHD 13F:OUI'·.ID 

43178 BUSINESS PARK DRIVE, B-101, TEMECULA, CA 92590 • (909} 676-3965 • FAX (909} 676-1200 
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