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SECTION 1 - INTRODUCTION AND GENERAL DESCRIPTION 

This thermistor-recorder interface unit (SKE-086A) was designed and built by 
N.N.R.I. for the Water Survey of Canada. It is intended for a particular 
measurement task:- to measure accurately freezing and thawing river tem- 
peratures (New Brunswick's Nashwaak River). Thus, the interface is designed 
to be most linear and accurate in the range 0 to 2°C. 
The concept was to adapt available hardware to the task. A type of thermistor 
was chosen which has shown excellent stability at-N.w.R.I. Fixed Temperature 
Profiler (FTP) thermistors are used which match the Fenwal 4K iso-curve, and 
which physically mate to an RMS 2—PIN underwater connector. The output is 
connected to a strip chart recorder. 
The circuit is a simple resistive one plus switching for calibration as seen 
in SKE 80-0853. The high bridge impedances of the circuit mean that it is 
prone to being disturbed by ambient noise. It is assumed that the thermistor 
cable will be housed in metallic conduit; otherwise the noise spikes could be 
excessive. 
.Critical bridge resistors are the "Vishay" type for low temperature coef— 
ficients and excellent long-term stabilities. Internal Trimpots allow for 
setting of standard calibration values, and external trimpots enable small 
offset and gain adjustments of different thermistors. The "Cal 0°C" and 
Cal 2°C" positions enable a check of recorder accuracy.

"



SECTION 2: SPECIFICATIONS 

Input 

Output 

Front Pane1 Contro1s 

Size 

Mass 

Power 

Thermistor Cab1es 

Recorder (suggested) 

Chart Capacity 

Thermistor (Fenwa1 4K iso-curve)temperature/resistance 
characteristic 11400 9 @ 0°C, 10422 n @ 2°C. 
4-pin MS connector. 

0°C to 2°C setting gives 0 mV DC to ‘10mV DC 
:0.1°C accuracy :0.01°C reso1ution 
0°C to 20°C setting gives 0 mV DC to 10 mV DC 
iI°C accuracy, (.1°C reso1ution, non 1inear) 
Note: recorder shou1d have > 1 M,Q 
input impedance. 
Dua1 banana p1ugs each connector 

Power on/off, 0.2-A fuse ho1der, 2°C/20°C sca1e se1ector, 
Function se1ector (Read/0°C/2°C/zero), 0°C (offset) 
2°C (gain) ca1ibration trim. 

27 cm H x 8 cm H x 20 cm D approx. 

approx. 1 kg 

115 V AC, 60 Hz, 1ess than 0.2 A 

20 meter, 2 cond., 4-pin MS connector, 2-pin F. RMS 

connector, 35 meter extension (2-pin RMS connectors) 

H-P- 7155B input se1ected @ 1 mV/cm 

2100 cm. (Max 43 days @ 30 min/cm chart speed) 

Themperature Operating Range 

Thermistor 

Time Constant 

Thermistor 

Se1f—Heating 

Tota1 Watts 
Dissipation of 
System 

0°C to 40°C (Recorder and Interface) 

75 seconds without boot (to 63%) 

180 seconds with boot (to 63%) 

Neg1igib1e without boot 

<0.02C° with boot (est) 

25 watts



SECTION 3: INSTALLATION INSTRUCTIONS 

3.1 

3.2 

Thermistor 
The thermistor should be lubricated before connection into the RMS 
connector for easier insertion and removal and for waterproofing. 

The RMS connector/thermistor should be finmly held in place and pro- 
tected from mechanical damage when in field. The rubber boot may be 
Used for protection. 
The connecting cable, including extension, should be routed through a 

conducting conduit for shielding advantages as well as for mechanical 
protection. For connections see the schematic drawing SKE-80—0858. 
Note: Do not cause the thermistor, a fragile sensor, to strike a hard 

object such as the floor. Wrap the thermistor cable end with 
foam when transporting. 

Recorder 
The system has been calibrated with an HP7155B recorder. 

, _ 

9 Any other recorder input, such as from a DVM, may 
affect scaling and offset values. 

Please note that sporadic noise on the signal may be minimized by lifting 
one ll5 V AC "U" ground (i.e. from the recorder or the interface) because 
that eliminates one small ground loop. Removing one end of the shield 
earth at the recdrder or the interface (green terminal) usually is not 
effective in noise minimization.



'SECTION 4:, OPERATING INSTRUCTIONS 

1. 

10. 

11. 

Choose strip chart recorder to have 1 mV/cm. input. Check to make 
sure that variab1e gain pot is off (if recorder has one) 

Set interface box to "0 — 2°C range", and on "zero" se1ector. 

Connect, p1ug in (if not done), turn recorder and interface power switches 
0N. 

Set ZERO on recorder to be 1 major division (1 cm _) from the right. 

Se1ect chart speed as required. (F011ow recorder manua1 when using 
recorder). 

' 

‘

. 

Turn se1ector switch to CAL 2°C. The pen shou1d go to the 1eft. If it 
goes off sca1e to the right reverse the signa1 1eads. 

Turn se1ector switch to CAL 0°C. The pen shou1d be close to the origina1 
zero. Even then it is possib1e to achieve equa11y accurate resu1ts simp1y 
by adjusting the recorder ZERO dia1. 

Turn se1ector switch to CAL 2°C again. The pen shou1d move very c10se to 
the proper 2°C reading. The CAL 2°C front pane1 potentiomenter shou1d not 
reouire adjustment with the thermistors # 297 and #298 supp1ied. See sketch 

SKE 8160. 
' ‘ 

If water temperature is above 2°C use the O to 20°C sca1e, but do not change 
adjustments (excepting "0°C ca1" se1ection with recorder zero adjustment 
to 0°C). Note that above about 14°C non-Tinearity exceeds 0.5 C°. See mathematica] 
1inearization curve attached. SKE 80-088A. 
In practice the error does not exceed 0.3C° to 20°C (SKE 8160A.) 
When 1eaving recorder on Tong term monitoring remember to: 
(a) put on s1oWest chart speed; "

. 

(b) turn chart drive on; 
(c) check paper quantity; 
(d) check that pen is down: 
(e) se1ectors on "READ" and on 0-2°C (for winter work). 

If the unit is to be operated in very co1d temperatures, it shou1d be p1aced 
in an insu1ated box with a thermostatica11y contr011ed heater. (CommerciaT 
3°C "Heating Tape" is fine). 'See attached memo in appendix for heat rise 
ca1cu1ation example.



NOTE: Do not attempt to re-caiibrate the thermistors using the internal 
potentiometers. A precision temperature bath is needed. Copies of the 

caiibration runs are attached for reference. The internal pots match 
thermistors #297 and #298 suppiied. Probably the front pane] pots 
will also not need adjustment if the recorder remains stable. 

For further information consuit with the N.w.R.I., Engineering & Computing 
Support Group: 

John Vaidmanis 
Te]. (416) 637—4293 
P.0. Box 5050 
Burlington, Ontario, Canada. 
L7R 4A6



SECTION 5: DRAWINGS
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OCEANOGRAPHIC ISO-CURVE: Glass encapsulated thermistors of either the 
bead or probe configuration, designed for Oceanography use, have the unique 
feature of complete R-T interchangeability coupled with exceptionally high 
stability characteristics.‘ 
STANDARDIZED R-T CHARACTERISTICS: Re si'stance is precision matched to 

' a standard R—T Curve and is predictable accurately at any given point to 1:0. 1°C 
over the temperature range. 

COMPLETE INTERCHANGEABILITY: Allows for circuit standardization - 

eliminates necessity for individual circuit adjustment - allows exact replacement 
without calibrating thermistor or recompensating circuits. 

STABILITY: 0. 05°Centigrade per year change maximum. 

CHARACTERISTICS: 
STANDARD PROBE MINI-PROBE 

Condition D. C. T. C. D. C. T. C. 
Still Air 1. 9 mw/CD 25 seconds 1. 4 mw/Co 16 seconds 
Moving Air 800 ft. /min. 4. 5 mw/C° 5 " 3. 4 mw/Co 3 " 

Still Water 9.0 mw/C° 1 " 7.0 mw/c° 0.4 " 

Moving Water 20 ft. /sec. 10. 0 mw/CQ 0. 3 " ll. 0 mw/C° 0.1 " 

LARGE BEADS SMALL BEADS 
Condition D. C. T. C. D. C. T. C. 

Still Air 
_ 

0. 8 mw/CT’ 2 seconds 0. Z mw/C° 1. 0 sec. 
Moving Air 800 ft. /min. 3. 0 mw/C° l " 0. 8 mw/C° 0. 3 " 

(over) 
Page 1 of 4



D. c. (DISSIPATION CONSTANT): Equals power in milliwatts required to raise 
thermistor temperature 1°C. Measured with the thermistor suspended by its. 
leads in a specified environment. 

T. C. (TIME CONSTANT): 

TYPICAL UNITS: 

Equals the time required by a thermistor to change 
63% of the difference between its initial and final temperature. 
the thermistor suspended by its leads in a specified environment. 

Measured with 

TEMP. TOL. 
RESISTANCE TEMP. RANGE OVER 

TY PE STYLE 25°C 00 TEMP. RANGE 
GB34PM62 Standard Probe 4002 o -5 to +35 a0.1°c 
GB34MM132 Mini-Probe 4002 :2 

. 

-5 to +35 40.1°c 
GB34JM13 Large Bead 4002 n -5 to +35 :0. 1°C 
GB34JM14 Small Bead 4002 n -5 to +35 40.1°c 
GB32PM82 Standard Probe 2001 Q -5 to +35 :0. 1°C 
GB32MM172‘ Mini-Probe 2001 n -5 to +35 r0.1°c 
-GB32JM19 Large Bead 2001 n -5 to +35 a0.1°c 

* U.S. Patent 3,109,227; 
Trademark of Fenwal Electronics. Inc. 

3/71 
Page 2 of 4 
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1 
#31 

935d 
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OCEANOGRAPHIC 4K ISO-CURVE 

.C A 'C n .C n 'C n .C A .C n .C n 'C A 'C A .C A 

-5.0 14336 -1.0 11928 3.0 9969.5 7.0 11369.2 11.0 7055.2 15.0 5971.5 19.0 5073.9 23.0 4327.5 27.0 3704.3 31.0 3182.1 

.9 14269 .9 11874 .1 9925. 5 .1 8333.1 .1 7025.5 .1 5947.0 .1 5053.6 .1 4310.5 .1 3690.1 .1 1170.2 

.8 14203 .8 11820 .2 9881.6 .2 8297.2 .2 6996.0 .2 5922.5 .2 5011. 3 .2 4293.6 .2 3676.0 .2 3158.3 

.7 14137 .7 11767 .3 ' 9838.1 .3 8261.5 .3 6966.6 .3 5898.2 .3 5013.1 .3 4276.8 .3 3661.9 .3 3146.5 

.6 14072 .6 11713 .4 9794.7 .4 8225.9 .4 6917. 3 .4 51174.0 .4 4991.0 .4 4260.0 .4 3647.9 .4 3134.7 

.5 14006 .5 
‘ 

11661 .5 9751.5 .5 8190.5 .5 6908.2 .5 51149.9 .5 4971.0 .5 4243.4 .5 3633.9 .5 3123.0 

.4 13942 .4 11608 .6 9708.6 .6 11155. 3 .6 6879. 2 .6 5826. 0 .6 4953.1 .6 4226.13 .6 3620.0 ,.6 1111.4 

.3 13877 .3 11556 .7 9665.9 , 7 11120.1 .7 61350. 3 .7 51102.1 .7 4913.3 .7 4210.2 .7 3606.2 .7 3099.7 

.2 13813 .2 11503 .11 9623.1 .8 8085.5 .8 6821.6 .8 5778.4 .13 4913.5 .8 4191.8 .8 1592.4 .8 1088.2 

.1’ 13749 .1 11452 .9 95111.0 .9 8050.8 .9 6793.0 .9 5754.7 .9 4891.9 .9 4177.4 .9 3578.7 .9 3076.7 

54.0 13686 0.0 11400 4. 0 9539.0 8. 0 11016. 3 12.0 6764.6 16.0 5731. 2 20.0 4874. 4 24.0 4161.1 28. 0 3565.1 32.0 3065. 2 

.9 13623 .1 11349 .1 9497.1 .1 7981.9 .1 6716.1 .1_ 5707.8 .1 41.154." .1 4144.9 .1 3551.5 .1 3053.11' 

.8 11560 .2 11298 2 9455.4 .2 7947.7 .2 6708.1 .2 5684.5 .2 41135.5 .2 4128.7 .2 1517.9 .2 1042.4 

.7 11497 .3 11247 .3 9414.0 .«3 7911.: .3 66110.1 .1 5661.3 .1 41116.1 .3 4112.6 .1 1524.5 .1 1011.1 

.6 13435 .4 11196 .4 9372.7 .4 7879.9 .4 6652.2 .4 5638.2 .4 4797.1 .4 4096.6 .4 3511.1 .4 301-28 

.5 13373 .5 11146 .5 9331.7 .5 7846.2 .5 6624.4 .5 5615.2 .5 47711.0 .5 4080.7 .5 3497.7 .5 3008.6 

.4 13312 .6 11096 .6 9290.8 .6 7812.7 .6 6596.13 .6 5592.1 .6 47511.9 .6 4064.11 .6 34114.4 .6 2007.4 

.1 11251_ .7 11046 .7 9250.2 .7 7779. 3 .7 6569.3 .7 5569.5 .7 4740.0 .7 4049.0 .7 3471.2 .7 2986.3 

.2 11190 .8 101-17 .11 209.7 .11 7746.1 .8 6541.9 .11 5546.1 .11 4721.2 .8 4031. 3 .8 3458.0 .8 2975.2 

.1 13129 .9 109111 - 4164.5 .1 7713.1 .9 6514.7 .9 5524.1 .9 4702.4 9 4017.6. .9 1444.9 .9 2964.2 

-1.0 13069 1.0 1011-19 5.0 9129.5 9.0 7680.2 11.0 6487.6 17.0 5501.11 21.0 46111.7 25.0 4002.0 "1.0 3411.8 13.0 2951.2 

' .9 13009 .1 101150 .1 9089.6 .1 7647.5 .1 6460.6 .1 5479.5 .1 4665.: .1 1986. 5 .1 t.8 .1 2"14.:..: 

.8 12949 .2 "101101 .2 9050.0 .2 7bH.° .2 6433.7 .2 5457.2 .2 4646.6 .2 3771.0 .2 74405.9 .2 2111.1 

.7 12890 .3 10751 .1 9010.6 .1 7582.6 .1 6407.0 .3 5415.1 .1 4628. 2 .3 1955.6 .3 1191.0 .3 2920.5 

.6 12831 .4 10705 4 «171.3 4 7550.1 .4 6180.4 .4 5411.1 .4 460”. - .4 1940.1 .4 31110.1 .4 2904. 7 

.5 12772 .5 106511 .5 11912.3 .5 75111.2 .5 6151.9 .5 5191.1 .5 45"l.b .5 1125.1 .5 1167.3 .5 21198.» 

.4 12714 .6 10610 .6 81193.4 .6 7486.3 -.6 6127.6 .6 5369.3 .6 4571.1 .6 1909.9 .6 1354.6 .6 28811.: 

.1 12656 .7 10561 .7 11854.7 .7 7454.5 .7 6101.4 .7 5147.5 .7 4555.1 .7 3894.6 .7 3341.4 .7 2877.6 

.2 12598 .8 10516 .‘B 8816.3 .8 7422.9 .8 6275.3 .11 5325.9 .11 4517.1 .8 3879.7 .8 3129.3 .8 2867.0 

.1 12541 .,9 10469 .9 87711.0 .9 7391.5 .9 6249.3 .-1 5304.4 .9 4519.4 .9 3864.8 .9 3316.8 .9 2856.4 

.2.0 12484 2. 0 10422 6. 0 11719.9 10. 0 7160.1 14. 0 6223. 4 18. 0 5282. 9 22.0 4501. 6 26. 0 384°. 9 10. 0 1104. 3 14. 0 2845. '1 

.9 12427 .1 10376 1 11702.0 . I 71211.0 .1 6197.7 .1 5261.6 .1 4483.13 .1 3835.0 .1 1291.8 ..1 2815.4 

.8 12370 .2 10110 .2 1161.4. 3 .2 72911.0 .2 6172.1 .2 5240.4 .2 4460.1 2 3820.2 .2 3279.4 .2 2824.9 

. 7 12314 .3 10284 . 3 
' 8626.11 .3 7267.1 .3 6146.6 .3 5219. 2 .3 44413. 5 .3 3805.5 . 3 3267.1 .3 2814.6 

.6 12258 .4 10218 .4 8589.4 .4 7236.4 .4 6121.2 .4 5198.2 4 4431.0 4 1790.9 .4 3254.8 .4 2804.2 

.5 12202 .5 101-3 .- 11552.2 .5 7205.8 .5 6096.0 .5 5177.2 .5 4413.5 .5 1776.1 .5 3242.5 .5 2793.9 

.4 12147 .6 101411 .6 11515.3 .6 7115.4 .6 6070.9 .6 5156.4 .6 4396.2 .6 1761.8 .6 3210.3 .6 2781.6 

.3 12091 .7 10103 .7 8478.5 .7 7145.1 .7 6045.9 .7 5135.6 .7 4378.9 .7 1747.3 .7 1218.2 .7 2773.4 

.2 12017 .8 ‘10058 .8 8441.9 .8 7115.0 .8 6021.0 .8 5115.0 .11 4161.7 .8 3732.9 .8 1206.1 .8 2763.2 

.1 11982 .9 10014 .9 8405.4 .9 7065.0 .9 5996.2 .9 5094.4 .9 4344.6 .9 17111.6 .9 1194.1 .9 2753.1 
. 

35.0 2743.0
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SECTION I 

GENERAL INFORMATION / 

1-1. INTRODUCTION. 

1-2. This manual contains operating and service in- 
structions for the HP 7ISSB Portable Strip Chan Re- 
corder. and is arranged in eight sections as follows: 
General Information. Installation. Operating Instruc- 
tions. Theory of Operation. Maintenance. Parts List. 
Circuit Diagrams and Backdating. lffurther informa- 
tion is required. contact the nearest Hewlett-Packard 
Sales and Service Office. A list of these oflices is located 
at the back of this manual. 

13. DESCRIPTION. 

1-4. The 7l55l3 Portable Strip Chart Recorder (Fig- 
ure l-l) is a single channel laboratory or field re- 
corder. It is designed to operate over large variations of 
ambient temperature (—28°C to +65°C). power line 
voltage (AC 85 to l30V, ll5V nominal. or I72 to 
260V, 230V nominal, or DC l0.5 to 34V). AC line fre- 
quency (48 to 440 Hz.) and operating attitude (feet are 
provided on three surfaces). A lé-position range 
switch provides calibrated sensitivities from .l mV/cm 
to 10 V/cm ( l.2 mV to l20V full scale). and a vernier 
provides overlapping between ranges. The signal in- 
puts are isolated from ground and are protected 
against intermittent normal modesignals up to 250V 
peak and common mode signals up to 200V peak. re- 
gardless of the recorder sensitivity. The l2 cm wide by 
2] m long chart is divided into I cm major divisions 
and l mm minor divisions in both directions. The 
chart drive provides seven chart speeds from 30 min/ 
cm to ID sec/em controlled by a front panel switch. 
Chart speed accuracy is independent of p0wer line fre- 
quency. 

l-5. The 7lSSB is designed for ease in operation and - 

maintenance. To this end the recorder has a disposable 
pen writing system, and all power line fuses are located 
on the .back panel. Most of the electronics are con: 
tained on four plug—in printed circuit assemblies. and

' 

there are only four electrical adjustments (seven adjust- 
ments and five assemblies if Option 008 is installed). 

l-6. The capabilities of the 7ISSB can be supple- 
mented by three options, which provide an internal 
battery and charger (Option 008), a remotely control- 
led event marker (Option 006). and right hand zero 
(Option 005). - 

1-7. IDENTIFICATION, MANUAL CHANGES 
AND BACKDATING. 

l—8. This instrument has a two—part serial number. 
The first four digits and the letter comprise the serial 
number prefix. The last five digits form the sequential 
sufiix that is unique to each instrument. The contents of 
this manual apply directly to instruments having the 
same serial number prefixtes) as listed under SERlAL 
NUMBERS on the title page. 
1-9. An instrument manufactured after the printing 
of this manual may-have a higher serial prefix than 
that listed on the title page. which indicates that the in- 
strument is different from those documented in this 
manual. The manual for this instrument is supplied 
with a yellow Manual Change Supplement that con- 
tains “change information" that documents the dif- 
ferences. In addition to change information, the sup- 
plement may contain information for correcting errors 
in the manual. For information concerning a serial 
number prefix not listed on the title page or in the 
Manual Change Supplement, contact your nearest 
Hewlett-Packard Sales/Service Ofifice. The addresses 
are tabulated on the last two pages of this manual. 

NOTE 
0n the title page of this manual, below 
the manual Part Number, is a Micro- 
fiche Part Number. This number may 
be used to order 4 x 6-inch microfilm 
transparencies ofthe manual. The mi- 
crofiche package also includes the lat- 
est Manual Change Supplement, as 
well as all pertinent Service Notes. 

l-lO. Instruments manufactured prior to the printing 
of this manual may have serial prefixes lower than that 
listed on the title page. Differences between instru- 
ments with the prefix listed on the title page and in- 
struments with lower prefixes are documented in Sec- 
tion VIII of this manual.

1 

1-1 1. SPECIFICATIONS. 

l-l2. Specifications for the recorder are listed in Ta- 
ble 1-1.

H
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Table I-I. HP Model 7ISSB Specifications 

Input Ranges: O.I mV/cm through IO V/cm in a 1,2. 5 sequence with overlapping vernier (I 2 cm full scale). 
Type of Input: Single-ended, floating. 

Input Resistance: IMSZ nominal. 

‘ Maximum Allowable Source Resistance: Skfl for rated response. 
1-('ommon Mode Rejection: 100 dB dc and 80 dB from 48 to 440 Hz ac with IkQ source imbalance (higli terminal). 

Frill Scale Response Time: 0.6 seconds to within rated accuracy.
l 

Urershoot: l’] of full scale maximum. 

.\.-cur:tc_\' tt't EFf'tft: 10,4"? of full scale on calibrated range (includes linearity and deadband). Temp Coefficient 
10.01% per ' 

t‘. 

Range Accuracy (at 25°C): $0.470 of full scale $0.27: of deflection (includes linearity and deadband). Temp 
Coefficient 30.0177.- per °C. 

(‘hart Speeds: 30. It). 5. 2.5. l min/cm: 30. IO s/cm. 

? 

('hat‘t Speed Accuracy: il'jil. 

l’nviromnental (Operating): -38°C to +65°C, less than 95% relative humidity (40°C). 
‘ Writing Mechanism: Disposable ink pens. 

* Grid Width: 12 cm'. 

('hart Length: ll“ meters (70 ft). 

Pen Lift: Mechanical. 

Weight: Net 14 leg (30 pounds) with battery option installed. Battery weight 3.2 kg (7 pounds). 

lPower: Iixternal ac (48 to 4-10 Hz. 85. to I30V. II5V nominal. or I72Vtto 200V. 230V nominal). 

lixternal dc (I05 to 34V. 0.5 amp typical, 0.9 amp maximum independent of voltage). 
Battery. IZV. 7.5 amp-hour battery provides typically 9 hours of operation (at 25°C) before recharging 
is required.
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1-13. OPTIONS. 

1-14. The following is a list of options available for 
the 71558. Table 1—2 lists the Part Numbers of Field 
Installation Kits available. Option 008 is illustrated in 
Figure I-2.

' 

a. RIGHT HAND ZERO (OPTION 005). Positive 
voltage input causes pen to deflect from right to left. 

b. EVENT MARKER (OPTION 006). Isolated 
contact closure on rear panel causes approximately 
0.06 cm (0.025 inch) deflection of event pen. Marking 
occurs along left hand edge of paper. 

c. INTERNAL BATTERY (OPTION 008). The 
jellcd electrolyte battery typically operates Illt‘ recorder 
for nine hours on a single chargc (at 2‘ (N). Recharg- 
ing is from external AC only and requires approxi- 
mately l4 hours to full charge. Instrument may be op— 
erating while charging. but operation in the INTER— 
NAL BATTERY/AC STANDBY mode will increase 
the time necessary to fully charge the battery. 

Section I 

d. ADDITIONAL MANUALS (OPTION 9l0). 
Extra copies of this manual may be obtained by order- 
ing Option 9l0. This option is intended to simplify or- 
dering extra manuals at the time the instrument is or- 

dered. ‘ 

'- 

1-1 5. ACCESSORIES SUPPLIED. 

l-l6. Accessories supplied with the recorder are listed 
in Table I-3. 

1-17. SUPPLIES/ACCESSORIES AVAILABLE. 

l—l8. Supplies and accessories available for use with 
the recorder are listed in Table 1-4. 

Table l-2. Field Installation of Optional Equipment 

PART/INSTALLATION ESTIMATED 
OI’TION DESCRIPTION KIT NUMBER TIME To INSTALL 

005 Right Hand Zero 07155-69018 7 I III 

000 Iivcnl Marker 07I55-(I90I7 5 III 

008 Internal Battery MISS-00010" 3 Ilr 

07l55-(i90l 2** 

* Standard Instrument 
** With Option 006 installed i

' 

I-3
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Table 1-3. Accessories Supplied 

Part Number 

Operating and Service Manual 

Chart Paper 21.3 m (70 ft) 
Power Cord 2.3 m (7.5 ft) 
Accessory Kit ~ Standard 
Accessory Kit — Option 006 

' 

07155—90001 

9280-0278 

8120-1538 

07155-60090 

07155-60095 

NOTE 
Refer to Table 6—1 for parts in Standard 
Accessory Kit 07155-60090 and Table 

K 
6-2 for parts in the Option 006 Accessory 
Kit 07155-60005. 

Figure 1-2. lnternal Battery (Option 008) 

Table l-4. Supplies and Accessories Available 

Description HP Part No. 
CHART PAPER 

' 

Metric, 21 m (70 ft) 9280-0278 

Red Servo Pen 
Blue Servo l’cn 
Red Event Marker Pen 
Blue Event Marker Pen 

DISPOSABLE PENS (Package of 3) 

0715560014“ 
07155-60016 
0715560015“ 
07155-60017 

EXTENDIER BOARDS 5060-0256 
5060-025 7 
5060—0258 

Outer Carton 
luncr (‘arlon 
Post (8 each) 
Pad ( 1 each)

: 

Pad. Die (‘ut (1 each) 

SHIPPING CARTON, consisting of the following parts: 

921 1-1733 
921 1-1842 
9220-0621 
9220-2033 
0220-2045 

'fPart of Accessory Kit (see Tables 6-1 and 6-2).

y
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Section ll 

INSTALLATION 

2-1..' INTRODUCTION. 
2-2. This section provides instructions for installa- 
tion ofthe recorder. Included herein are instructions 
for incoming inspection. damage claims. option instal- 
lations. preparatit'tn for use. power requirements. stor- 

. age and shipment. 

2-3. INCOMING INSPECTION. 
2-4. Upon receipt of the packaged instrument. in- 
spect the shipping carton for damage or indication of

I 

severe stress. If the shipping carton is damaged upon 
receipt. request the carrier’s agent be present when the 
instrument is unpacked. Inspect the instrument for 
cracks. broken parts, scratches, dents, etc. 

2-5. DAMAGE CLAIMS. 
2-6. If the instrument has been damaged during 
shipment immediately notify the carrier and nearest 
Hewlett-Packard Sales and Service Office. A list of 
these offices is located at the rear ofthis manual. Re- 
tain the shipping carton and padding material for the 
carriers inspection. 

2-7. PREPARATION FOR USE. 
2-8. The recorder is shipped with the pens and chart 
.paper not installed. Before using the recorder the pens 
and paper must be installed, and if Option 008 is in- 
stalled, the batteries must be connected. 

2-9. To install the pens, proceed as follows: 

a. Place PEN control to UP (see Figure 2-], Detail 
A)- 

NOTE
: 

The servo pen is identified by the letteri "R" embossed on the top front ofthe 
pen. The event marker pen has the let-E 
ter “L” on the top front.

g 

b. Insert a servo pen (HP Part Number 07155- 
60014 or 07l55-60016) into the servo penholder 'as far 
as it will go (see Figure 2-], Details A and B). Remove 
the pen tip cover. 

c. If the event marker (Option 006) is installed. 
insert an event marker pen (HP Part Number 07155- 
600l5 or 07155-60017) into the event marker pen- 
holder as far as it will go. 

2—l0. To install the chart paper. proceed as follows: 

a. Move the magazine inc latch in the direction 
of the arrow (see Figure 2—2 ). 

b. Pivot the front of the magazine up and pull the 
magazine out of the recorder. 

c. Install the chart roll in' the magazine (see Figure 
2—3 or the decal on the side of the magazine). 

d. Align the mounting cutouts of the magazine 
with the mounting hubs on the recorder (see Figure 
2-4). ' 

'e. Push the magazine onto the hubs until it stops. 

CAUTION
~~ 

Failure to insert the magazine fully 
may cause damage to the magazine 
when the following step is started. Do 
not force the magazine down. 

f. Pivot the front of the magazine down until the 
magazine index latch detents. 

2-1 I. tr Option 008 is installed, proceed as follows: 

Before commencing this procedure. 
make certain the 71558 POWER 
Switch is OFF, and that the 71558 is 
disconnected from all power sources 
and external cabling. Failure to do so 
may expose personnel to hazardous 
voltages. This procedure should be per- 
formed by qualified service personnel. 

a. Remove the'top cover of the recorder.
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ground is isolated from chaSSis and an- 
alog ground, and is used by the re- 
maining recorder electronics. 

b. If Option 006 is installed. make event marker 
control signal connection into recorder through the ter-H ‘ 

minal strip on the rear panel (see Figure 2-6,-Detail 
B). 

NOTE 
The right hand terminal (see Figure 
2-6. Detail B) on the event marker ter- 
minal strip and the negative terminal 
of the EXTERNAL DC connector are 
connected to DC power ground (POD) 
within the instrument. The external 
event marker Control unit must be iso- 
lated from ground to'avoid loops and ‘ 

possible short circuits when using DC 
pmver sources with positive ground 
(negative DC supplies). 

2-14. POWER REQUIREMENTS AND 
CONNECTIONS. 

2-l5. The recorder operates on the following power 
inputs: 

a. 85 to |30 vac or l72 to 260 Vac selectable by a jumper plug in the AC power input module, 48 to 440 Hz. ' 

t

- 

CAUTION
~

~ 

Prior to operation from an AC power 
source. verify that the AC. power mod— 
ule jumper plug is installed to match 
the line voltage. and the correct fuse is 
installed. 

b. l().5 lo 34 Vdc. 0.9_A maximum. negative. posi- 
tive or isolated ground. 

NOTE 
During DC or battery operation the 
recorder case should be connected to 
an external ground point. 

c. AC or l)(‘ operation is selected by the SOURCE switch (see Figure 2-6. Detail B). I 

2-l6. The recorder is fused as follows: 
a. “5 Vac: 1 Amp Normal Blow Fuse ih 'AC power module protects the AC line. 
b. 230 Vac: 0.5 Amp Normal Blow Fuse in AC power module protects the AC line. 

27-4 
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c. DC: I Amp Normal Blow on rear panel protects 
the DC source. ' 

‘

. 

d. Battery: 1.5 Amp Normal Blow on rear panel protects the internal battery (Option 008 only). 
2-l7. The AC power cord (Part Number 8l20-l538). 
supplied with the recorder complies with Underwriter - 

Laboratories, lnc. (UL) requirements only when used with power sources of nominally ll5 Vac. For nominal 230 Vac line operation. the power cord must be re- 
placed or modified. To medify the cord for 230V oper- 
ation in the U.S., replace the [15V plug with a UL-ap- proved 250 Vac plug as shown in Figure 2—7. Figure 2-8 shows the power plugs that are used in the United States and other countries. The plug rating and HP 
Part Number for the plug and power cord are shown 
beside each plug. if the correct power cable is not 
available notify the nearest Hewlett-Packard Sales and 
Service Office and a replacement cable will be pro- 
vided. 

2-l.8. A DC power connector (HP Part Number l25l- 
26l4) is supplied with the accessory kit. For DC oper- 
ation. wire the connector as shown in Figure 2-9 and plug it into the recorder EXTERNAL DC input (see 
Figure 2-6). 

, . 

2-19. OPTION INSTALLATION. 
2-20. Table l-2 lists the options that can be installed 
in the field. and the part numbers ofthe Installation 
lnstructions and kits available for each option. 

2-21. STORAGE. 

CAUTION
~

~ 

Always remove the chart paper when 
storing or shipping the recorder. Sud- 
den shocks with the chart paper in- 
stalled can distort the paper roll. caus- 
ing subsequent chart drive problems. 

2-22. When a recorder is to be stored for an extended 
period oftime. perform the following procedures: 

a. Charge'the batteries fully (if Option ()08'is in- 
stalled). See paragraph 5-40. 

h. Remove the chart paper from theimagazine. 
c. Remove the pens from the recorder. 

NOTE 
Battery life will be extended ifthe bat— 
teries are stored at temperatures below +30°C (V+ 85°F).
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SECTION III 

OPERATION 

3-1. INTRODUCTION. 
3-2. This section provides operating instructions for 
-the Model 71558 Portable Strip Chart Recorder. 1n- 
-cluded herein are listings of front and rear panel con- 
trols and indicators. electrical requirements. and in- 
structions for loading chart paper and disposable pens. 

3-3. CONTROLS. CONNECTORS AN 
INDICATORS. ' 

3—4. Front panel controls. connectors and indicators 
are illustrated and described in Figure 3—1. Rear panel 
controls. connectors and indicators are illustrated and 
described in Figure 3-2. 

3-5. ELECTRICAL REQUIREMENTS. 
3—6. The recorder can operate on 85 to 130 (115 
nominal) or 172 to 260 (230 nominal) Vac. 48 to 440 
Hz. or 10.5 to 34 Vdc. Refer to paragraph 2-14 for de- 
tailed information on electrical connections. 

3—7. CHART PAPER LOADING AND PEN 
INSTALLATION. 

3-8. Refer to paragraphs 2-7 through 2-10 for paper 
and pen installation. ' 

NOTE 
The chart is marked in cm. and the 
length of chart remaining is printed‘ 
every 30 cm. 

3-9. OPERATION. 

3-10. This section outlines the basic procedures used 
to operate the 71558. 

When the recorder is connected to 
external AC or DC power source, and 
even though the-front panel POWER 
switch is OFF. hazardous voltages still 
exist on the interior of the instrument 
(rear panel assembly). Disconnect any 

external power sources if the cover is to 
be removed. With the POWER switch ON 
voltages up to 400V pcak-to-peak are 
present within the recorder. 

3-11. To set up the recorder power system. proceed as 
follows: 

a. Set the SOURCE switch to EXT DC if a DC power 
source is being used. or to AC LINE if the power is from 
an AC power source. 

b. r If an AC source is selected. verify that the jumper 
plug inside the AC power module (see Figure 3-3. Detail A) 
matches the nominal line voltage and that the fuse is the 
correct rating. 

c. Connect an appropriate power cord (see Figures 3-8 
and 2-‘)) between the recorder and the power source. 

d. If Option 008 is installed. and battery and/or stand- 
by operation is desired. set the SOURCE switch to INTER- 
NAL BATTERY/AC STANDBY. Normal AC line opera- 
tion will result unless AC power is removed. at Which time 
the recorder will continue operation on battery power. 

NOTE 
To insure activation of the LOW BAT- 
TERY VOLTAGE SllUTDOWN circui- 

try. the SOURCE switch should be set 

with the POWER switch OFF. If the 
recorder fails to'operate in the INTER- 
NAL BATTERY/AC STANDBY mode. 
switch POWER OFF then ON to reset 

the low voltage shutdown circuitry. 

3-12. This section outlines use of the recorder controls 
to set up the recorder servo system for normal operation. 

a. Preset the 7155B controls: 

-1’()W13R: 0N 
CHART: OFF 
CHART SPEED: N/A 
RANGE: Provides on-scale indications as.required 

VERNIER: Fully CW 
PEN: UP 

b. Connect a jumper between the (+) and (—) sig- 

nal inputs. Adjust ZERO control to position the servo 

3-1
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Id 

6. 

9. .' 

PEN LIFT Control 

RANGE Switch 

CAL (Vernier) Control 

CHART SPEED Switch 
CHART Switch 
CA L Potentiometer 

ZERO Control 

Input Connector (1) 

‘ Signal lnput Connectors 

Raises the pens off the chart when not in use. 

Sets the sensitivity of the recording system in volts of input 
signal per cm of pen deflection on the chart. The settings are 
accurate to within the recorder accuracy specifications when 
the vernicr control is in the CAL position. 
Allows the recording system sensitivity to be adjusted to 
values in between those indicated on the RANGE switch. 
Sets the speed of the chart advance. 

Turns the chart drive on or off. 

Used to calibrate the recording system sensitivity to within 
specification. This is a maintenance adjustment. Refer to 
paragraph 5-10]. 

Used to manually adjust the position of the servo pen to a 
desired reference point. 

Provides a chassis ground connection point at the recorder. 

Accept input data to control position of servo pcu. Input 
signals applied to the input connectors with indicated polarity 
xvill provide an upscale pen deflection proportional to the 
difference of potential between the (+) and (4 connectors. 
Front panel signal input connectors are connected in parallel 
with similarly marked connectors on the rear panel. 

'Figure 3-]. Front Panel Controls and Connectors (Sheet l of 2)
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IO. POWER Switch 

ii. POWER Indicator 
- 

I2. Magazine Index Latch 

I3. Magazine Drive Tliumbwheel 

- Applies to power to the recorder. Refer to warning in 
paragraph 3-10. 

Lights when recorder is drawing power from the selected 
source. 

.

- 

Retains the magazine in the recorder and allows the maga- 
zine to operate in three different positions. 

Used to manually advance the chart.
I 

‘ Figure 3—]. Front Panel Controls and Connectors (Sheet 2 of 2) 

pen as desired (above the zero line on the chart for re- 
cording unipolar or DC signals, or ab0ve the eenterline 
of the chart for recording bipolar or AC signals). 

NOTE 
Both the signal input and the servo 
system are protected against damage 
by intermittent normalvmode signals 
up to 250V peak and common mode 
signals up" to 200V peak. regardless of 
the RANGE switch setting. 

c. Remove the jumper and connect the (+ ) and 
(-) signal inputs to the signal source to be recorded. 
For maximum common mode rejection, the (-) signal 
input should be connected to the point nearest ground 
impedance at the signal source. 

d. Place PEN control DOWN. 
e. To set up the chart drive, turn the CHART 

switch ON. and set the CHART SPEED switch to pro- 
vide the desired chart speed. 

f. If Option 006 is installed, connect the event 
marker control to the event marker terminals (see Fig- 
ure 2-5, Detail B). ‘ 

3-l3. A list of operating techniques which simplify ‘ 

operation of the 7ISSB follows: 

a. The chart magazine may be operated without a 
take-up spool, by allowing the chart to feed out the 
bottom of the magazine. In this mode of operation, the 
front cover should not be installed, and the chart mag- 
azine should not be pivoted in all the way, or the chart 
will not feed properly. 

b. The chart may be advanced manually (see Fig- 
ure 3-l ), but the clutch in the chart drive will require 
part ofa revolution to engage after manual advance. 
At sl0w chart speeds the time involved may be signifi- 
cant, during which the chart will not m0ve. This time 
may be shortened by turning the CHART SPEED 
switch to l0 sec/cm until the chart starts to move, then 
returning the switch to the desired setting. 

c. In dusty environments the recorder requires 
cleaning sooner than the normal six-month intervals. 
To minimize this, operation of the recorder with the 
front cover on is recommended. Signal connections 
should be made to the rear panel signal inputs, and the 
chart must be taken up in the magazine, not fed out 
the front of the recorder. 

d. For fastest recharge rate on the battery (Option ‘ 

008).. the recorder should be operated with . the 
SOURCE switch in the AC LINE position. 

e. For operation off an AC line at ambient temper-' 
atures above +45°C, the SOURCE Switch must be set 
to AC LINE, because the battery charger (Option 008) 
is disabled.
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v. 

A(‘ Power Modtrle 

EXTERNAL DC Power Input Connector 

DC l’mverIFuse 1 

SOURCE Switch 

Input ('ornrector (1) 

Signal Input ('orrnm‘toh 

EVENT MARKER Terminal Strip 
(Option Otlol 

SOURCE LEVEL Meter (Option 008) 

BATTERY ('IIARGING Light 

BATTERY I'USIC (Option 008) 

Fused AC power cordsocket and input voltage selector. The 
fuse value and jurnper plug setting should conform to the re- 

quirernents of the line voltage available (llSV or 230V). 

Used to connect a l0.5 to 34 We supply to the recorder. 

Used to protect the DC power line. 

Selects the power source for the recorder. 

I’rovides a chassis ground connection point at the recorder. 

\rt'cpt input data to control position ot' servo pen. Irrprrt 

signals applied to the input connectors with indicated polarity 
will provide art upscale pert dellection' proportional to the 
dil'l'e'rence ot~ potential between the (+) and (-) connectors. 
Rear panel signal input connectors are connected in parallel 

with similarly marked connectors on the front panel. 

l’roVides connection points for event marker control. 

Monitors source voltage as follows: 

Metered 
Voltage 

SOURCE Switch Source 

EXT l)(‘ EXT DC Linc 
AC LINE +24 Vdc Supply 

INTERNAL BATTERY/AC STANDBY Battery Voltage 

Indicates when the batteries are being charged. Will also 
light when the recorder is being operated in the INTERNAL 
BATTERY/AC STANDBY rnode. 

Protects the batteries. 

Figure 3-2. Rear Panel Controls..Corinectors and Indicators (Sheet 2 of 2) 
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SUBJECT 
ORWT ESTIMATION OF INTERIOR TEMPERATURE or INSULATED BOX WITH HEAT SOURCE 

REF: J. Valdmanis /NWRI/4293/1b, 26 Nov. 1981, NASHWAAK RIVER 

The following calculation is intended to provide some indication of the interior 
temperature of an insulated box with a recorder, as described in the reference 
memo. 

ASSUMPTIONS: 

l. The heat source (recorder) generates 17 watts. 
2. The insulated box is 0.6 m (2 ft.) to the side. 
3. The box is constructed of 1/2" plywood wall with 2" type 3 expanded poly- 

styrene insulation inside on all six sides. The lid is sealed, i.e. no 
__ leakage. The outside surface temperature is the same on all six sides, 

and is a still air temperature. * 

4. The box is in a closed hut, surrounded by still air. 

CMHC Ottawa. Appendix E. 

Outside surface film .68

~ 
1/2" Plywood .63 
2" styrofoam 8.7 
Inside surface film .68 2 10.69 ft -hr-°F 

Btu 
'

2 or .1.88 M .K 
- w 

NOw heat loss q.is given as: 
c= conductivity =;l__= 0.53 w 

1 R '7_— 

q= c A At 
' A= wall area 

At= temperature difference 

Thermal "R" of box wall. Ref: "Thermal Insulation" CMHC Tech Summary NHA 5137 8/76 

1 Continued ........ 2



/‘/ // 
Wa11 area = 6 x .6 x .6 = 2.16 M2. 

Heat f1ow from source in box is 17 w given. 

Then temperature difference between inside and Outside of box to produce 
heat f1ow of 17 w. 

At II

n >F 
= 17 
.53x2.16 

e.g. with +30° outside 
with —30° outside 

It is understood-that this equipment 
It is conceivab1e in ear1y spring or 
energy outside and energy from other 
temperature in the shed to 40-45°C. 

= 14.8 °C 

ambient, inside box wi11 be +45°C 
ambient, inside box wi11 be -15°C 

is insta11ed in a shed of some kind. 
summer that the combination of so1ar 
equipment inside cou1d raise the air 
Under such circumstance, the recorder 

ambient temperature of 55 to 60°C inside its insu1ated box becomes hazardous 
to its hea1th. 

£261 
"F. Roy 1‘ 

c.c. - J. S. Ford 
A. Pash1ey
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