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AUTHORIZATION 

1. This problem was authorized by Bureau of Ships letter 
reference (a). The governing specifications are listed as reference 
(b) • 

References: (a) BuShips Ltr. S67/6J(480K) of 7 March 1942. 
(b) Specifications RE 13A 372J 

OBJECT OF TEST 

2. The object of the test was to determine whether the wire 
wound resistors manufactured by Hardwick, Hindle, Inc. and submitted 
for test comply with the requirements of the Navy s:r,::ecifications, 
reference (b), for Grade 1 C1ass I resistors. 

ABSTRACT OF TEST 

J. The samples were subjected to test to determine the 
following: 

(a) Compliance with mechanical requirements of these · 
specifications. including tolerances, workmanship, 
markings.. etc ,,, 

(b) Resistance with respect to the tolerances allowed. 

(c) Power dissipation as related to temperature rise. 

(d) Resistance to thermal shock_ 

(e) Resistance to effects of excessive humidity, 

- 1 -



CO NC llJSI ONS 

(a) It is . concluded that.these resistors do not comply with 
the specifications, reference (b), in the following respects: 

(1) They do not vvi th stand exposure to high humidity. 

(2) The initial resistance of two samples was more 
than 5% higher than tre rated value. 

(b) It is further concluded trat the subject resistors are 
not suitable for Naval use as Grade 1, Class I resistance uni ts. 
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RECOMMEt'DATI ONS 

(a) It is recommended that the subject resistors be considered 
not suitable for Naval use. 
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COMMENTS 

(a) All the tests listed under Abstract of Test wer e made 
on the subject resistors. Complete tests could not be made because 
all six units failed durinE the first humidity resistance cycle. 
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MA TE RIAL UNDER TEST 

4~ The material under test consisted of·6 wire wound, blue 
enamel, fixed resistors, manufactured by Hardwick, Hindle, Inc. and 
submitted.for type tests for Grade 1, Class 1, Style A, under speci­
fications, refer ence (b). This type of resistor is wound in a single 
la~r on a ceramic tube and then covered with a baked vitreous enamel 
coating in the conventional manner. (See Plate 1). 

METHOD OF TEST 

5, The hot spot temperature was determined by adjusting the 
applied voltage so as to cause a 250°c. temperature rise. The temp­
erature was measured by a calibrated thermocouple applied to the sur­
face of the resistors at the midpoint. 

6, The test of thermal shock consisted of raising the 
tem:i:era ture of the resi stars to 275°C~ by applying full load, plunging 
them in water at 0°C., and observing any mechanical damage done to the 
resistors, The r esistors w8re then dried and a blast of air was applied 
to further remove any particles of water. The resistors ·were then 
placed back on the rack and the voltage appl i ed to bring them up to 
their rated temperature. 

7. In the hdmidi ty test, the units wer e o~rated for 6 hours 
at a potential sufficimt to cause a 250° temperature rise and then 
immediately transferred to a salt water bath at 100°C.; after two hours 
in this l:ath they were placed in another salt water bath at a temperature 
of 0°C. for a period of two hours. At the end of the two hour period, the 
samples were removed and washed with clear water, their surface wiped 
dry and particles of wate::r removed from inside and out by an air blast. 
The uni ts wer e then placed back on the rack and the voltage was 
gradually brought up to 1000. This test was conducted in the presence 
of a Hardwick, Hindle r epr esentative. He requested and was gr anted 
permission to rewash resistor #3 at ths beginning of cycle No. 1. 
Tho resistance was determined by voltmeter ammeter method and by 
wheats tone bridge after cooling to room temperature. 

DATA RECORDED DURING TEST 

8. The data recorded during tre tests, or values computed 
therefrom, are given under 11 Results of Tests" and in the appended table. 

DISCUSSION OF IBOBABIB ERRORS 

9. The errors in the values measured are not greater than 
the following: 
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R8 sistance at 20°c. 
Hot Spot Temperature 
PoWer dissipated a t the hot spot 

temperature 

+.2% 
"+ 3°c. 

+ 1% 

RESULTS OF TEST 

10. The results of tests c1.re reported beloi'i in the order 
stated in paragraph lJ-1 of specifications, reference (b), and the 
numbs rs in parentheses below correspond to tre paragraph numbers 
in the specifications. 

CONCLUSIONS 

(1) An inspe ction of the resistors indicate s tha t they 
comply with tlB s:r:;ecifications in dimensions, markings 
and workmanship. 

(6) The r esistances of two units at 20°C. are outside 
the .:::, 5% tolerance as sho;m in Table 1. 

(10) The power dissipation a t 275° averaged 123.5 watts 
for the six units. Individual figures are sho~n 
in Table 1. 

(11) The trermal shock test produced no visible 
mechanical damage to the resistors and the resistance 
of none of tm uni ts changed as much as the :r:;ermis­
sible 10%. 

(13) All six uni ts failed to pass the first cycle. During 
this cycle the voltaEe could not be adjusted above 
1000 volts without tripping tre power supply over­
load relay. Unit #3 dropped in resistance from 
49,630 ohms to 7000 ohms. A representative of the 
manufacturer' was p ermitted to r ewash and dry this 
unit and the resistance remained 7000 ohms. For 
data on all units see table #1. 

(15) There are no tabs or taps on the resistors tested. 

11. It is· cmcluded th,t· these resist ors do not comply with 
the specifications, r eference (b), in the following respects: 

(1) 
(2) 

They do not withstand exposure to high humidity. 
The initial resistance of two s a~ples was more than 
5% highe r than the rated value. 

12. It is further concluded that the subject resistors are not 
suitable for Naval use as Grade 1, Class 1, r es istance units. 
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TABIE 1 

Chronological Summary of Measurements 
Resistance in Kilohms 

Unit Unit Unit Unit Unit Unit 
Date Time 1/1 #2 #3 #4 #5 #6 

;~-Resistance 2 Feb 1000 52.55 51.94 49.63 54.04 51.67 51.05 
at 20°c. 

Wattage at 
275°c. 2 Feb 2100 121 132.5 125, 121 119.5 122 

End of 6 hr. 
Preheat 2 Feb 2100 55.9 51.0 54.2 55.9 56.5 55.3 

Thermal Shock 2 Feb 2100 54.2 49.5 52.0 55.3 54.2 54.2 

Humidity Test 2 Feb 2300 

End of 6 hr. 
Heat 3 Feb 0500 56.5 51.5 54.2 56.5 56.5 55.3 

,clst Cycle 3 Feb 1000 17.96 9.09 7.0 13.15 10.64 10.13 

Tests Discontinued 

* Measured on V.'heatstone Bridge. (45 volts) 
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