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ABSTRACT

This memorandum i s  i n t ended  to be used as a gu ide for ca l i b ra t i ng
a Texas I ns t rumen ts ,  Model 157, P ressu re  S tanda rd  aga ins t  a Be l l  and Howe l l
P r ima ry  P ressu re  S tanda rd .

Exce rp t s  from the TI Ope ra t i on  and Maintenance manual have been
inc l uded  in  Appendix B.

An ac tua l  ca l i b ra t i on  was used for  demons t ra t i ng  the p rocedu re ,
which i nc l uded  e l ec t r i ca l  as we l l  as mechan i ca l  ad jus tmen ts .  The ca l i b ra -
t i on ,  r ang ing  from 0 to 100 PSIG, i nd i ca tes  a maximum d r i f t  of 0.026% over
th ree  yea rs ,  which i s  w i t h i n  the manu fac tu re r ’ s  spec i f i ca t i on .

RÉSUMÉ

Le p résen t  mémoire est un guide pour ca l i b re r  l a  p ress ion  d ' é ta l onnage
s tanda rd  du "Texas I ns t rumen ts "  con t re  la  p ress ion  d ' é ta l onnage  s tanda rd
p r ima i re  de "Be l l  and Howe l l " .

Des ex t ra i t s  du manuel "T I  Ope ra t i on  and Ma in tenance"  sont i nc l us  dans
1 ' append ice  B .

Une ca l i b ra t i on  ac tue l l e  comprenant des a j us temen ts  é l ec t r i ques  et
mécaniques fu t  u t i l i sée  pour démont rer  la  p rocédu re .  La ca l i b ra t i on
va r i an t  de 0 à 100 PSIG, i nd ique  une dév ia t i on  maximum de 0.026% pour une
pé r i ode  de t r o i s  ans, ce qui est à l ' i n t é r i eu r  de la  spéc i f i ca t i on  du
fab r i quan t .

i i i
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TEXAS INSTRUMENTS CALIBRATION PROCEDURE

1 .0  INTRODUCTION

The pu rpose  of  the r epo r t  i s  to  f ac i l i t a t e  the ca l i b ra t i on  of  a
Texas I ns t rumen ts  (T I ) ,  Model 157, P ressu re  S tanda rd  [F i g .  1] aga ins t  a
Be l l  and Howe l l  P r ima ry  P ressu re  S tandard  [F i g .  2 ] ,  which w i l l  a lso be
re fe r red  to as a Dead Weight  Tes te r  (DWT). A l though  the Texas I ns t rumen ts
Ope ra t i on  and Main tenance Manual (Re f .  1) con ta i ned  most of  the i n f o rma t i on
necessary  fo r  r eca l i b ra t i ng  the i ns t r umen t ,  the o rgan i za t i on  of  the manual
was found to be d i f f i cu l t  to f o l l ow .  I t  was a lso  d i scove red  tha t  an
e lec t r i ca l  p rob lem ex i s ted  w i t h  the dev i ce .  This document w i l l  ou t l i ne
the p rocedu re  which was f o l l owed  i n  ac tua l l y  ca l i b ra t i ng  a Texas Ins t  r Linen t
P ressu re  S tanda rd .

Re levan t  sec t i ons  of the manual have been reo rde red  i n  a l og i ca l
sequence,  and are i nc l uded  i n  Appendix B.

2 .0  APPARATUS

The Texas I ns t rumen t  P ressu re  S tandard  i s  a mu l t i - r ange
ca l i b ra to r ,  capab le  of f unc t i on ing  as a p ressu re  gauge or a p ressu re
sou rce .  I t  i n co rpo ra tes  a Bourdon capsu le  p ressu re  sensor  [F i g .  3 ] ,  which
i s  ava i l ab le  fo r  abso lu te  or d i f f e ren t i a l  ope ra t i on ,  i n  r anges  from 5 to
200 PSI. P ressu re  i s  i nd i ca ted  as coun ts  by a mechan i ca l  coun te r  on the
f ron t  pane l .  The i ns t r umen t  i s  a lso  f i t t ed  w i t h  a me te r ,  which w i l l
i nd i ca te  any d i f f e rence  between the t r ue  p ressu re  sensed by the capsu le  and
tha t  i nd i ca ted  on the mechan i ca l  coun te r .

The Be l l  and Howe l l  P r ima ry  S tanda rd  i s  a p rec i s i on  pneumat i c
dev i ce  t ha t ,  t h rough  a number o f  p i s t on ,  cy l i nde r ,  and we igh t  comb ina t i ons
a l l ows  p ressu res  to  be checked .

The ca l i b ra t i on  was ca r r i ed  out w i t h  r e fe rence  to  the Be l l  and
Howe l l  P r ima ry  S tandard  Ope ra t i on  Manual [Re f .  2] and the Be l l  and Howe l l
Con t ro l l e r  Ope ra t i on  Manual  [Re f .  3 ] .  No add i t i ona l  exp lana t i on  i s
requ i red  as these manuals  are we l l - o rgan i zed  and cover  a l l  the necessa ry
s teps  c l ea r l y .

The s tanda rd  was connec ted  d i r ec t l y  to the Bourdon  capsu le  du r i ng
the ca l i b ra t i on .  For the pu rpose  of  t h i s  ca l i b ra t i on  a 200 PSI Bourdon
capsu le  was used l im i t i ng  the maximum p ressu re  to 100 PSI .
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3 .0  CALIBRATION PROCEDURE

The f o l l ow ing  g i ves  the gene ra l  p rocedu re  t ha t  was used to
ca l i b ra te  the T I .  For de ta i l ed  i ns t ruc t i ons  re fe r  to  Append ix  B, where
exce rp t s  from the manu fac tu re r ’ s  Ope ra t i on  and Main tenance manual are
i nc l uded  i n  a l og i ca l  o rde r .

Mechan i ca l  and e l ec t r i ca l  ad jus tmen ts  were made to  the Texas
Ins t rumen ts  be fo re  connec t i ng  the Bourdon capsu le  to the DWT. I t  was found
tha t  a no t i ceab le  f r i c t i on  ex i s ted  wh i l e  t u rn i ng  the f i ne  ad jus t  knob which
was remed ied  by c l ean ing  and re l ub r i ca t i ng  the l eve l  gears  on the f i ne
ad jus t  knob sha f t .  The Bourdon capsu le  t empera tu re  was ad jus ted  to 49.0 ( +
.5) deg rees  Ce l c i us .  Other e l ec t r i ca l  ad jus tmen ts  were made to set the DC
amp l i f i e r  o f f se t ,  nu l l  amp l i f i e r  o f f se t  and ga in ,  pane l  meter  f u l l  s ca le ,
and bu f f e r  o f f se t  and ga in .

Du r i ng  the ca l i b ra t i on ,  i t  was no t i ced  tha t  the lamp cap l oca ted
on the gear b l ock  assembly [F i g .  4] was con tac t i ng  the lamp c i r cu i t  board
caus ing  uns tab le  i ns t r umen t  ope ra t i on .  The lamp cap i s  an aluminum cover
tha t  sh i e l ds  the lamp c i r cu i t  boa rd .

Excess i ve  v i b ra t i on  poss ib l y  caused by t r anspo r t i ng  the
i ns t rumen t  may have made the cap con tac t  the c i r cu i t  boa rd .  This f au l t  was
co r rec ted  and the Bourdon capsu le  was then ze roed .

A f t e r  connec t i ng  the Texas I ns t rumen ts  P ressu re  S tanda rd  to the
Be l l  and Howe l l  P r ima ry  S tandard  [F i g .  5] the ca l i b ra t i on  was pe r f o rmed
w i th  the TI set  i n  manual mode. We igh t ,  p i s t on ,  and cy l i nde r  comb ina t i ons
of  the DWT were chosen so as to cover  the range o f  the i ns t r umen t .  The 1.5
to 50 PSI p i s t on  and cy l i nde r  comb ina t i on  su i t ed  the h i ghe r  range (60 to
100 PS I ) .  The h i ghe r  range was more sens i t i ve  to  con tam inan ts  at lower
p ressu res  and, t he re fo re ,  was not  used below 50 PSI .  Imp rope r  ope ra t i on  of
the DWT, which can be de tec ted  by a f a i l u re  of  the we igh t s  to r o ta te  and /o r
bob f r ee l y ,  w i l l  p roduce  e r ro r s  i n  the r esu l t s  of  the ca l i b ra t i on .

4 .0  RESULTS

The resu l t s ,  g i ven  i n  Table 1, show a maximum change of  0.026%
from the o r i g i na l  ca l i b ra t i on .  This d r i f t  i s  w i t h i n  the manu fac tu re r ’ s
spec i f i ca t i ons ,  cons ide r i ng  the t ime e l apsed  s i nce  the i ns t r umen ts
ca l i b ra t i on  date  of 1 August  1982.

5 .0  CONCLUDING REMARKS

A) This r epo r t  desc r i bes  the ca l i b ra t i on  of  a Texas I ns t rumen ts
P ressu re  S tanda rd ,  us i ng  a Be l l  and Howe l l  P r ima ry  P ressu re
S tanda rd .
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B) When ope ra t i ng  the Be l l  and Howel l  Pressure  Standard,  use the 1.5
to 50 PSI p i s t on  and cy l i nde r  combinat ion  for the lower range (up
to 50 PSI) and the 15 to 500 PSI combina t ion  for  the h igher  range
(from 60 to 100 PSI) .

C) An impor tant  i t em,  not ment ioned in  the TI Manual,  i s  to check the
pos i t i on  of the lamp cap to make ce r t a i n  tha t  i t  does not con tac t
the lamp c i r cu i t  board .

D) The TI manual i nc l uded  most of  the i n f o rma t i on  for r eca l i b ra t i ng
the i ns t rumen t ,  but i t  was found to be d i f f i cu l t  to f o l l ow .  The
pe r t i nen t  sec t i ons  have been res t ruc tu red  and i nc l uded  in  t h i s
repo r t .

6 .0  REFERENCES

1. TI Mu l t i -Range Model 157/100 Pressure Standard Manual No.
2214217-9701, August 1980.

2. Be l l  and Howel l  type 6-201-0001 Opera t i on  and Maintenance
Manual. Pub l i ca t i on  No.99114-880 .

3. Ca l i b ra t i on  Pressure Con t ro l l e r  Type 6-003-0002 Opera t ion  and
Maintenance Manual. Pub l i ca t i on  No. 992310.
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Figure 1. Multi-Range Model 157/100 Pressure Standard
(Model 157-01 Shown)
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6 SERVOAMPLIFIER
7 GEAR BLOCK
8 TERMINAL BOARD (TB3)
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16 TERMINAL BOARD (TB1)
17 CONNECTOR (JI)
18 FUSES (Fl and F2)
19 NULLCIRCUIT
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Figure 4: Pressure Standard Parts Identification
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ENGINE LABORATORY
INSTRUMENT CALIBRATION

INSTRUMENT TYPE Cal ib ra t i on  Unit MAKE Texas Ins t rument

N.R .C .  MARKING TYPE No. 157-02-0001

RANGE 0 * 200 PSI SERIAL No. SN112

CALIBRATION REQUESTED BY

INSTRUMENT CALIBRATED BY M.F. Mul l igan /  DATE 4 Apri l  1985
3. Carv i sh

SPECIAL INSTRUCTIONS DEPT. Mechanical Engineer ing

Unit con t a in s  Bourdon Capsule  Type 801, #7951 0-200 PSI at 49 .1°C.

CALIBRATION STANDARD - D .W.T .  SN 4312

CALIBRATION BELL & HOWELL

NOTE CONDITIONS ETC.

CHANGE FROM PREVIOUS
CALIBRATION

01/08/82

D .W.T .  TRUE PSIG INDICATED
COUNTS

COUNT
DIFFERENCE

S COUNT
DIFFERENCE

10.0 10032 -1 .010

20.0 20056 -5 .025

30.0 30073 -13 .010

40.0 40082 -10 .025

50.0 50078 -13 .026

60.0 60077 -8 .013

70.0 70065 -10 .014

80.0 80045 -8 .010

90.0 90014 -16 .020

100.0 99974 -22 .020

TABLE 1 TEXAS INSTRUMENTS CALIBRATION RESULTS
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APPENDIX A

EQUIPMENT LIST

1) Pressure Standard

a. Texas Instruments Pressure Standard Model 157-02-0001 S.N. 112.

b. Bourdon Quartz Capsule, Type 801, S.N. 7951 0 - 200 PSID.

2) Primary Pressure Standard

a. Bel l  and Howell Primary Pressure Standard, Model 6-201-0001,
S.N. 4312.

b. Pressure Con t ro l l e r ,  Model 6-003-0002, S.N. 2232.

c. Weight Set No. 6-002-0002.

d. Piston and Cylinder Combination, 6-001-0003 15 - 500 PSI
Piston #453
Cylinder #554
Accuracy .025% of reading.

e. Piston and Cyl inder Combination, 6-001-0002 15 - 50 PSI.
Piston #162
Cylinder #1777
Accuracy .015% of reading.
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AP PENDIX B

CALIBRATION ADJUSTMENTS

The f o l l ow ing  sec t i ons  ex t rac ted  from the Texas I ns t rumen ts
Ope ra t i on  and Ma in tenance Manual have been reo rgan i zed  and ed i t ed  i n  o rde r
to f ac i l i t a t e  t he i r  usage .

B.1 Gear Lubricat ion

The beve l  gears  ( con t ro l  d r i ve )  are spa r i ng l y  l ub r i ca ted  w i th
She l l  Da r i na  Number 1 g rease  or equ i va len t .  To r e l ube ,  the f r on t  pane l
must be removed.  Clean and re l ube  on ly  i f  f r i c t i on  i s  no ted  when the FINE
ADJUST con t ro l  i s  t u rned  by hand.

CAUTION Do not lubr icate  other gears. The worm and worm
gear contain sufficient grease to l as t  unt i l  a
general overhaul is  required.  Spur gears accumulate
particles of d i r t  when lubricated or oi led,  which
ruins these gears. When cleaning is  required,  brush
the d i r t  out of the teeth with a c lean,  dry
toothbrush.

B.2 Capsule Temperature

Bourdon Capsu le  t empera tu re  i s  mon i t o red  by i nse r t i ng  a mercu ry
thermometer  i n t o  a ho le  l oca ted  in  the capsu le  body.  Ca l i b ra t i on
tempera tu re  was measured by t h i s  method at 22°C to 25°C ambient
t empera tu re ,  w i t h  the i ns t r umen t  cover and capsu le  cover  i n  p l ace  and a f t e r
a minimum of two hou rs ’  s t ab i l i za t i on  t ime .

To rese t  the t empera tu re ,  remove the i ns t r umen t  cover  and obse rve
the capsu le  t empera tu re  con t ro l ;  r e fe rence  F igu re  4, i t em 11. A capsu le
tempera tu re  con t ro l  can be seen t h rough  the cover over the p r i n ted  c i r cu i t
assemb ly .  This  po ten t i ome te r  i s  t u rned  app rox ima te l y  one t u rn  c l ockw ise  to
i nc rease  the t empera tu re  app rox ima te l y  1°C. Turn the po ten t i ome te r
s l i gh t l y ,  r ep lace  the cover  on the i ns t r umen t ,  and wa i t  two hours  fo r  the
capsu le  t empera tu re  to s t ab i l i ze .  Repeat t h i s  p rocedu re  un t i l  the
po ten t i ome te r  has been ad jus ted  to the co r rec t  t empera tu re .
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B.3 Null Indicator In i t ia l  Adjustment

Set the f unc t i on  sw i t ch  to OFF. A f t e r  30 to 45 seconds ,  no te  the
dev ia t i on  meter need le  pos i t i on .  I f  not at nu l l  ( ze ro ) ,  ad jus t  the meter
zero screw (wh i ch  i s  l oca ted  at the base of  the need le  on the face o f  the
dev ia t i on  meter )  to ach ieve  a nu l l .

With the Bourdon Capsu le  i ns ta l l ed ,  the i ns t r umen t  connec ted  to
power,  and f unc t i on  sw i t ch  i n  STANDBY, a l l ow  the t empera tu re  to s t ab i l i ze  a
minimum of 30 m inu tes .

The Bourdon Capsu le  p ressu re  shou ld  be unchang ing  at zero
d i f f e ren t i a l .  For the d i f f e ren t i a l  Bourdon Capsu le ,  open both  po r t s  to the
atmosphere.  Remove the i ns t r umen t  cover  and sh ie l d  the gea rb lock  pho toce l l
assembly from a s t r ay  l i gh t  w i th  a c l o th .

B.4 Null-Amplifier Offset-Null Adjustment

a. Sw i t ch  the i ns t r umen t  to STANDBY mode.

b. Ad jus t  R1 for  a nu l l  r ead ing  on the f r on t  pane l  meter ( cen te r
zero)  .

B.5 Null-Amplifier Gain Calibration

a. Sw i t ch  the i ns t r umen t  to MANUAL GAGE AND EXTERNAL mode.

b. Nu l l  the dev ia t i on  meter us i ng  the FINE ADJUST knob and no te
the coun te r  r ead ing .

c. O f f se t  the coun te r  p lus  or minus 10 coun ts  mu l t i p l i ed  by the
coun te r  gear r a t i o  shown as "Gea r i ng "  on the ca l i b ra t i on
cha r t .

Example:
1:1 Gea r i ng  = 10 coun ts
3:1 Gea r i ng  = 30 coun ts

d. Ad jus t  R3 (F i gu re  5-1) for  p l us  or minus 1 . 1 vo l t s  de +10%
between TP1 and ground (TP6 ) .

e. Recheck the coun te r  r ead ing  for  a nu l l  on the f r on t  pane l
me te r .
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B.6 Meter Calibration

a. O f f se t  the coun te r  20 coun te r  d i v i s i ons  from nu l l .

b. Ad just  R2 for a 20 -d i v i s i on  de f l ec t i on  on the dev ia t i on
ind i ca to r  from cen te r  zero.

c. O f f se t  the coun te r  20 coun te r  d i v i s i ons  i n  the oppos i t e
d i r ec t i on  from nu l l .

d. Readjust  R2 i f  needed to average the plus and minus e r ro r
read ings .

NOTE For a sens i t i v i t y  se t t i ng  o ther  than a 1:1 r a t i o ,  ad jus t
R2 as r equ i red .  To exceed normal range,  a d i f f e ren t
value for R4 may be employed.

B.7 Buffer Offset Null Adjustment

a. Swi tch the i ns t rumen t  to SERVO GAGE mode and ad jus t  the gage
gain and the gage damping for proper  response of the servo
gage per paragraph B.8.

B.8 Servo Gage and Control Adjustments

Servo gain and damping con t ro l  i s  ach ieved by the adjustment of
th ree  recessed po ten t i ome te rs  on the f ron t  pane l .  These con t ro l s  are
l abe led  GAIN (GAGE), DAMP (GAGE), and GAIN (CONT). The po ten t i ome te rs
p rov ide  gain and damping con t ro l  of the servo system when opera ted  as a
servo p ressure  gage (SERVO GAGE) or as a servo p ressu re  con t ro l l e r  (SERVO
CONTROL).

Servo Gage

Servo gage gain and damping ad justments  are ou t l i ned  be low.

a. Prepare to measure p ressu re .  Apply a r e l a t i ve l y  cons tan t  p ressu re
to the Bourdon Capsule.  For example, leave the Bourdon Capsule
po r t ( s )  open to the atmosphere.

b. Ad jus t  the GAIN (GAGE) and DAMP (GAGE) po ten t i ome te rs  to midrange.

c. Jog the GAGE DRIVE sw i t ch  seve ra l  t imes and con f i rm  that  the
read ing  on the coun te r  i s  repea ted  w i t h i n  one coun t .

d. Check deadband by the dev ia t i on  meter .  A s l i gh t  i nc rease
(c l ockw ise )  of  the GAIN and decrease ( coun te r c l ockw ise )  of  the DAMP
po ten t i ome te rs  shou ld  p rov ide  minimum deadband. The GAIN and DAMP
po ten t i ome te rs  i n t e rac t  s l i gh t l y ;  t he re fo re ,  minor read jus tment  of
these po ten t i ome te rs  may be requ i red .
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Servo Control

Servo con t ro l  ga in  ad jus tmen t  and pe r fo rmance  i s  ou t l i ned  be low .

a. Proper  ad jus tmen t  of  the GAIN po ten t i ome te r  may be checked by the
devi  a t i on  me te r .

b. Ad jus t  the GAIN po ten t i ome te r  to  m id range .

c. P lace  the i ns t r umen t  i n  ope ra t i on  i n  SERVO CONTROL (as a p ressu re
gene ra to r )  at app rox ima te l y  50 per cent  o f  p ressu re  span.

d. Momen ta r i l y  ac t i va te  the PRESSURE DRIVE sw i t ch ;  then pe rm i t  the
system to se t t l e .  The system shou ld  se t t l e  w i t h i n  15 seconds.

e. Check deadband by the dev ia t i on  me te r .  A s l i gh t  i nc rease
(c l ockw ise )  of  the GAIN con t ro l  shou ld  p rov ide  minimum deadband.
Repeat s tep  d, ac t i va t i ng  p ressu re  d r i ve  i n  the oppos i t e
d i r ec t i on .  Ad jus t  the ga in  con t ro l  se t t i ng  for  minimum deadband.
Us ing seve ra l  d i f f e ren t  ou tpu t  p ressu res ,  ad jus t  fo r  the minimum
gain  t ha t  w i l l  pe rm i t  the system to con t ro l  p ressu re  w i t h i n
spec i f i ca t i ons .

NOTE I f  s teps  d and e p roduce  good repea tab i l i t y  but  the
dev ia t i on  meter  cons i s ten t l y  shows o f f se t  from "0 " ,
a l l ow  the con t ro l  p ressu re  to s t ab i l i ze  and then change
the f unc t i on  sw i t ch  to  SERVO GAGE. I f  the dev ia t i on
meter i s  o f f se t  from ”0 " ,  make the bu f f e r  o f f se t  nu l l
ad jus tmen t .  I f  t he re  i s  no o f f se t  when the f unc t i on
i s  SERVO GAGE, but  o f f se t  occu rs  in  SERVO CONTROL,
remove the r i gh t -hand  ha l f  of the i ns t r umen t  cover  and
ad jus t  the po ten t i ome te r  R1 1 l oca ted  on the de amp l i f i e r
c i r cu i t  card  assemb ly .

B.9 Buffer Gain Adjustment

a. Sw i t ch  the i ns t r umen t  to MANUAL GAGE mode.

b. With the FINE ADJUST knob, ad jus t  the coun te r  for  a nu l l  on
the dev ia t i on  meter  and note  the coun te r  r ead ing .

c. O f f se t  the coun te r  100 coun ts  mu l t i p l i ed  by the coun te r  gear
ra t i o  shown as "Gea r i ng "  on the ca l i b ra t i on  cha r t .

Example:
1:1 Gea r i ng  = 100 coun ts
3:1 Gea r i ng  = 300 coun ts

d. Ad jus t  R28 for  0 .030 vo l t  (+10% at the ex te rna l  j acks ) .  ( 0 .25
vo l t  for  one pe rcen t  o f f se t  may be used . )
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B.10 Pressure Zero

Pressure zero i s  a se t t i ng  of the d i g i t a l  coun te r  versus p ressure
at the Bourdon Capsule.

a. Apply equal p ressu re  to the Bourdon Capsule p ressu re  and
re fe rence  po r t s ,  i . e . ,  open both po r t s  to the atmosphere.

b. Ad jus t  the ZERO po ten t iomete r  ( recessed)  on the f r on t  panel to
midrange.

c. Set the func t i on  sw i t ch  to STANDBY ; then set the coun te r  to
000000 by use of the GAGE DRIVE sw i t ch  and the FINE ADJUST
knob.

d. Place the LOCK bu t t on  i n  the unlock pos i t i on .

e. While the f ron t  su r f ace  of the FINE ADJUST knob i s  depressed,
sw i t ch  from the STANDBY to the SERVO GAGE mode. The FINE
ADJUST knob w i l l  t u rn  to a servo nu l l .  When the knob s tops
tu rn i ng ,  r e l ease  the FINE ADJUST knob.

NOTE I f  GAIN and DAM3 adjus tments  are i nco r rec t ,  a good servo
nu l l  w i l l  not be ob ta ined .  See paragraph B .8 for the
proper ad justment  of these gage con t ro l s .

f .  F i na l  zero (000.000)  may be ob ta i ned  by ad jus t i ng  the ZERO
po ten t i ome te r  on the f ron t  pane l .  Using a smal l  s c rewdr i ve r ,
ad jus t  the ZERO po ten t iomete r  for a f i na l  zero.  The GAGE
shou ld  a lso i nd i ca te  a ze ro -nu l l  in  the MANUAL GAGE AND
EXTERNAL mode.

g. Lock the LOCK bu t t on  on the FINE ADJUST con t ro l .

h. Apply ca l i b ra t i on  p ressu res ,  per the p ressu re  s tanda rd ,
reco rd ing  the app l i ed  p ressu re  and the coun te r  r ead ing  of the
gage being ca l i b ra ted .  The p ressure  s tanda rd  may be a
dead-weight  t es te r ,  a mercury manometer or a secondary
s tandard  (such as another  TI gage) of su f f i c i en t  accuracy to
co r rec t l y  measure the app l i ed  p ressu re .  The ca l i b ra t i on
pressure  may be randomly spec i f i ed  p ressure  po in t s  or may be
made i n  inc rements  of f i ve  pe rcen t  of f u l l  sca le
(recommended). When ca l i b ra t i ons  are made i n  even p ressure
inc remen ts ,  ca l cu la t i ons  may be eas i l y  made to de termine i f
p ressu re  app l i ed  and coun te r  r ead ings  have no e r ro r s .
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