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AUT.HORIZATION. 

l. This test was authorized by reference (a), and other references 
pertinent to this problem are listed us references (b) to (f) inclusive. 

Reference: (a) BuEng. ltr. S65-5/L5(1-26-Ds) of 28 J &nuary 1937. 
(b) Specifications SGS(65)-130 of 2 Janu&ry 1936. 
(c) Specifications SGS(65)-130a of 1 April 1937. 

OBJECT OF TEST. 

(d) Manufacturer• s drav,ing of transmitter, No. 10-888. 
(e) Manufacturer's drawing of mnster indicator 

transmitter, No. 10- ~86. 
(f) Manufacturer's drawings of combined wind 

velocity and wind direction indic&tor, numbers 
10-847-1 and 10-847-2. 

2. The object of this test was to determine how closely the subject 
S'Jstem complied with the specificati ons for type approval., references (b) 
and (c), and its suitability for Naval use. 

ABSTRACT OF TE:STo 

3. Upon completion of tests for wind velocity versus anemometer 
speed, conducted by the Bureau of Standards, Washington, D.C., the 
system, shown by Pl;,.tes 4 to 15 respectively, was set up at this Labora­
tory and checked for conformance with the specif ications, references (b) 
and (c) . The order in which the tests were made is outlined therein 
under p&ragraph F-2. 
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CONCLUSI ON$. 

{a) The subject system fuiled to meet the following requirements of the 
specifications: 

(1) The system complied with the 500 hour endurance test but 
for an occasional error due to the failure of the monel 
rollers in the follow-up systems of the master indicator­
transmitter to f'unction properly. An inspection disclosed 
lack of free movement of the roller arm assembly thereby 
preventing the roller from properly contact i ng ~~@s@~~ts 
in the follow-up mo t or circuits. 

(2) Under test for accuracy of the system, the only excessive 
errors observed (at an equivalent cup speed of 5 knots) 
were +o.5 in the master indicutor-transmitter and +o.25 
in the repeater indicator. See curves, Pla.te 3. 

(3) Under test for shock integrity, trouble developed in the 
repeater indicator due to the v,hi pping and shorting of the 
type M motor brush springs at the time of impact. Trouble 
also developed in the recording instrument due to the 
threaded lever, which normally engages the l ead sere~, 
disengaging and then engaging at a different position. 

(4) Under the vibration t est, on occasional error occurred 
in the master indicator-transmitter, due to the leek of 
free movement cf the roller arm assembly, thereby prevent­
ing the rpller from properly contacting the follow-up 
motor contact segments. 

( 5) Under the dielectric test, one of the dial lighting trens­
formers in the repeater indicator broke dovm, the break­
do\m occurring between primary and ground. 

(6) Under test for watertight integrity, the m&ster indicator­
transmitter leaked 150 cc. of v;a ter due to a sand hole in 
the case. 

(7) The trans~itter unit, when splashed mth water under the 
conditions specified in D-lOb of reference (c), leaked 
35 cc. of water. This leak occurred at the skirts on the 
anemometer and vaµe shafts. 

(8) The weight of the master indicator-transmitt er is 114 lbs., 
while that allowed is 70 lbs. 

(b) Under inspection of the master instrUJ:1ent at the close of the tests, 
the f ollowing defects were noted: 

(1) One side of each of the low vol tage windings of the 
follow- up motors is purposely grounded. I nsulated circuits 
should be substituted. 
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(2) The type M motor shaft on the wind direction unit was 
bent, undoubtedly due to the heavf gear it supports. 

(3) The friction disc shnft v,a s bent cam;ing uneven contact 
betv;een the disc and the friction roller. Ji. steel shaft 
should eliminate this condition. 

(4) Provisions should be made for a more positive cont~ct 
betv1een the roller and follow-up motor cont&.ct segments. 

(5) The lugs, securing the types A, B, and M motors, were 
bent. However, cast lugs furnished l a ter by the 
manufacturer proved satisfactory. 

(6) The term.nal blocks should have an oddi tionul support 
in the middle to insure a more rigid mounting. 

(7) Better means should be provided to prevent the zero 
cut-off sv1i tch screws from loosening under shock . 

(8) The friction disc and roller showed excessive ~ebr. See 
Plate 11. 

(c) Provisions should be made to prevent the shorting of t he brush 
springs in the self-synchronous motors, resulting from sho~k. 

(d) No multi -pronged jac.ks or blocks are furnished on the instrur.1ents 
as required 1.mder par. E-7c(4). 

(e) Although the mounting lugs on the master instrUlllent case did not 
fructure under t he shock test, they shoulci be ribbed to give 
additional strength. 

(f) The priming col,t of zinc chroma te paint has been omitted on the 
bl uminum alloy cases and r.ind vane. 

(g) Test s conducted as specif ied under par. F-2d(2)e, shor,e<l no 
increi:. se in pov,er consumpti on of the driving motor when the 19 
type M motors v1ere locked at zero and the anemometer ciriven a t 
various speeds . 
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RECOMMENDATIONS. 

(a) In view of the subject wind sys tem h~ving completed the 500 hour 
endurance test (when operating under adverse conditi ons, resulting 
from damnge a ttributed to the shock o.nd vi bration t ests) and of 
i t s compliance with the accuracy test with the exception of a 0.5 
pl us error at 5 knots, it i s recommended that i t be approved for 
Navnl use subject to the following conditions: 

{l) The correction of the deficiencies noted herein 
llllder "Conclusions." 

(2) Test on a modified system for contract suitability. 
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DESCRIPTION OF MATERl.AL UNDER TEST. 

4. The subject system was manufactured by Chas. J. Henschel and 
Company, Inc. , hmesbury, Mass., its purpose being to measure wind velocity 
and wind direction. 

5. The wind direction is indicated in degrees relative to the bow 
of the ship and the velocity in knots ranging from 5 to 80. 

6 . The equipment submitted consists of the following uni ts: 

1 - Transmitter. 
1 - Master indicator-transmitter . 
1 - Combined vdnd velocity and wind direction indicator. 
l - Combined wind velocity and wind direction recorder. 

19 - Type M Self-synchronous motors to simul~te load of 
repeater indicators. 

Transmitting Head - Henschel Drawing No, 10-888. 

7. The t ransmitting head consists of a three. cup 
anemometer, having copper cups mounted on corrosion resist ing steel cup 
arms, fastened to a vertical shaft . This shaft is mounted in grease 
seal ed bal l bearings and is concentric vli th a hollow shaft which is elso 
mounted in grease sealed ball bearings. An aluminum vlind vane is f astened 
to the hollow shaft by mel.i.Os .of a corrosion resisting steel vane arm. 

8 . ~ type "A" transcitting motor is geared to the anemometer shaft 
by means of a pair of spur gears. The speed ratio betv,een the anemometer 
e.nd the type "A" motor is 5-5/8 to 1. 

9. Another type 11A" transm.i t ting motor is geared to the hollo'ti viind 
vane shaft by meuns of a pair of spur gears. The ratio, between the hollo~ 
shaft and Type "A" motor isl to 1 . 

lOo The case, housing the t,'lo type 11A11 motors, toge t her with a 
termi nal bar, is made of Composition BE &nd has a Composi t ion BE cover. The 
joint between the case and ~ver· is made waterli'ght- by--me1:1ns of a- mo.lfraed 
rubber gasketo 

11. The points where the anemometer shaft and vane shaft enter the 
case are designed to be spleshproof by means of suitable skirts. 

12. The transmitting head is designed for mounting- on the end of a 
2~0 vertical pipe . 

13. A 1-1/ 4" pipe tap is provided in the c&se for a Navy stendard 
terminal tube. 

Master lndicator and Transmitter - Henschel 
Dra@&t; la, 10-886, 

14. This ins tru::nen t is, in reality, two sepc.:::-u te inst ruments mounted 
in the same case. 

159 The wind velocity section is designed to convert t he output of 
t he anemometer into wind velocity in knots and to indicate these values on 
a dial which is part of the instrument as well as to transmit these values 
to repeater indicators. 
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16. The mechanism in this section consi sts of one type "A" trans­
mitting motor, one type "B" transmi t ting {IIOtor, one synchronous motor with 
a built-i n worm gear speed reducer, one reversing motor, a friction disc 
and roller assembly, and a follow-up mechanism. 

17. The type "A" transmitting motor is connected electrically to the 
type "A" motor in the transmitting head which is ge&red to the anemometer 
cup sbaft. This motor is geared to a threaded shaft on which the friction 
disc roller is free to thread itself back and forth. 

18. The friction aisc is geared to the synchronous motor so its 
speed i s always constant. 

19. As t he threaded shaft is connected to the anemometer cups 
through a pair of self-synchronous motors, i t vlill revolve titrecres}ueed 
spee~1Jproportional to that of the cups, due to the gear r eduction between 
the anemometer shaft and motor. 

20. The friction roller will then thread itself along this shaft 
until i t reaches a point on the friction disc which has the same perephis.l. 
velocity as the roller. 

21. A circular bronze rack is attached to the roller and in this 
r&ck runs a steel pinion, so that as the roller moves back and forth over 
the disc due to changes in the wind velocity, the steel pinion is made to 
revoive. The pinion and rack are so designed that the pinion will make 
l ess than one revolution when tne rack has traveled its maximum distance. 
Thi s rack pinion is connected to a type "B" transmitting motor through a 
fol low-up mechanism, and it is also connected directly to the dial pointer 
which gives the indication in this instrument. 

22. The follow-up mechanism incorporates a large gear mounted on the 
type "B" motor shaft. On this gear slip rings and a segment assembly a.re 
mounted. The segment assembly consists of two brass segments separated by 
a narrow insulating segment, and 180° opposite this insulating segment is 
a very small air gap. A small monel metal roller, mounted on an arm which is 
coupled to the rack pinion, rolls around the segment assembly. A small 
r eversi ng motor is geared to the gear on the type "B" motor shaft and so 
operates that when the roller is on the insulating segment the motor is at 
rest. When the roller moves onto one or the other of the brass segments, 
due to turning of the rack pinion, the reversing motor starts to operate 
and drives the segment assembly around until the insulating segment comes 
under the roller, which causes the motor to stop. 

23. Thus, the type "B" transmitting motor is being driven into 
position with a power motor and with no mechanical connection between the 
type "B" motor and the rack pinion. 

24. Therefore, the only load on the friction disc and roller 
assembly is that required to operat e the pointer and small contact roller. 
This load will ·always be constant, regardless of the number of repeaters 
connected to the type "B" motor. 

25. The wind direction section consists of one type 11M" indicating 
motor, one type "B" transmitting motor, one reversing mo tor, and a follow­
up mechanism. 
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26. The type "M" motor is connected electrically to the type "A" 
transmitt i ng motor in the transmitting head which is geared to the wind 
vane shaft. This type "M" motor is geared to the cont act roller arm of 
the follow-up mechanism, which is i dentical with the foll ow- up mechanism 
in the wind velocity section. The type "B11 motor is driven at a. constant 
rate of three degrees per second. 

27. A di al and pointer are also vrovided for indicating wind 
direction. 

280 The complete mechanism is mounted on a cast Composition "K" 
base-plate, which is in turn mounted in a- cast aluminum alloy case and 
cover. 

290 Terminal bars are also motmted on the base-plate and are 
accessible through a terminal opening located on top of the case. 

30. All cover joints are made watertight by means of moulded 
rubber gaskets. 

31. Bosses a.re pr ovided in the case for I.P.S. te-ps for Nc.vy 
standard terminal tubes. There are two bosses in the bott om of the case 
and two on each side. 

Repeater Indicator - Henschel Drav,i ng No. 10-847-1. 

32. The repeater indicator consists of two type "M" indicating motors, 
tv,o instruuent l amp transformers, t?ro lamp dimming rheostats, two dial and 
pointer assemblies, four dial lamps, type TS-53 ( b;o lamps for each dial) 
and a terminal bar, all mounted on a cnst Composition M base-plate which is 
in t urn mounted in a cast aluminum case and cover. A separate cover is 
provided f or access to the terminal bar and is located a t the bottom of the 
case o The rheostats are operated by knobs mounted on the f ront cover and 
connected to the rheostats through slip couplings. Cover joints are made 
watertight by means of moulded rubber gaskets. Bosses are provided in the 
bottom of the case as well as the sides for I.P.S. taps to accommodate 
Navy s t andard terminal tubes. 

330 The dials iµ both the master indicator-transmit ter and the 
repeater indicator are identical. They are brass dials with u dull black 
background and depressed dull white markings. 

34. The wind velocity dial is graduated from 5 to 80 knots in 
increments of one knot with markings every ten knots and distinctive lines 
every five knots. 

35. The wind direction dial is graduated from Oto .36o0 in incr ements 
of 5° with markings every 10° and distinctive markings every 30°. 

Combined ~ind Velocity and Wind Direction Recorder, 

36. The recorder was submitted as a bench model and not as a finished 
product. It graphically records the v1ind velocity and wind direction on 
24 hour paper charts. 
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37. Two type M motors are driven by the type "B" motors located in the 
master indicator-transmitter and each positions an aluminum drum on which a 
chart is locat ed. 

38. The recording of the wind velocity and wind direction is accom­
plished by an oscillating arm having t,10 adjustable point ers which me.ke 
markings on the charts by making impressions through fixed strips of type­
writer ribbons. This arm osciTlates at the rate of 60 times per minute 
and travels the length of the charts in 24 hours. 

39. A Holtzer-Cabot 60 r.p.m. const ant speed motor drives a lead 
screw which positions the oscillating pointer assembly and is deenergized 
by a "Burgess" micro-switch at the time the oscillating arm reaches the end 
of the chartse For further identification, see Plates 14 and 15. 

METHOD OF TEST .. 

40. The system nas fi~~t subjected to an endurance test consisting 
of operating it for 500 hours at constantly varying cup speeds, oscillating 
through a range of JO to 75 knots at a rate of change of approximatel y 15 
knot s per minute. Once each hour the cup speed was steadied at approximately 
75 knots to determine indicator errors. This test was continuous except for 
an i nterrupt ion at the end of the 50th.bour to permit the accuracy, shock, 
and vibration tests to be conducted. 

41. During the 500 hour test, the wind vane was rotated at appr oxi­
mately 1/3 r.p.m., and its direction of rotation was reversed each 24 
hours. 

42. The remaining teats were conducted in the order specified for 
type approval tests, required un9er reference (b). 

43. The test was concluded with a general inspection of the equip­
ment to de t ermine the quality of workmanship and materi&l used in its con­
struction . 

RESULTS OF TESTo 

44. Following are the results of the tests: 

Requirements. 

Voltage of system: 115. 

Current consumption: Not specified. 

, Frequency: 60 cycles. 

Endurance: Par. F-2d(l)o 

Accuracy: Par. F-2d(2) . 

Shock integrity: F-2d(3) . 

- 5 -

Test Values. 

115 volts. 

13 amperes, including 19 
additional type "M11 motors 
for load. 

60 cycles. 

*See remarks under "Conclusions." 

*See curves, Plate 3, and remarks 
under "Concl usions." 

*See remarks under "Conclusions." 



Reguirements 

Vibrution integrity: ?ar. F-2d(3)c. 

Accurs.cy follo1dng shock: Par. F-2d(2). 

Damping tests: Per. F-2d(4) . 

D&lllping tests: Par. F-2d(4)c of ref. (c). 

Tempera ture compensation: Par. F-2d(5)c. 

Voltage and frequency compensation: 
Pa.r . F-2d(2)f. 

Inclination tests: Par. F-2d(l)c. 

Di electr ic tests : Par. F-2d(5)d. 

Insulati on tests: Par. 5-2d(5)e. 

Watertight tests: Par. 5-2d(5)f. 

Dial illumination: Par. E-5h. 

Dimensions: PE1r. E-4a(4). 
Master-indicator 21" x 14" x 12" 
Repeater-indicator 21" x 12" x 10" 
Transmitteri Not specified 

Recorder: Not specified 
Weights: Par. E-4a(5) 

Ma~ter-indicator 70 lbs. 
Repeater-indicator 60 lbs. 
Transm.tter - 90 lbs. ref. (b) 

45 lbs. ref. (c) 
Recorder: Not specified 

Teat Values 

*See remarks under "Conclusions." 

*See curves, Plate 3, and re­
marks under "Conclusions." 

Satisfactory, an average 
pointer displacement of 3 
degrees per second. 

Satisfactory, 0. 2 oz. to move 
vane. 

Satisfactory, causing no 
additional errors in the 
accur~cy of the nystem. 

Satisfactory, causing no 
addi t ional errors in the 
system. 
Note: Not applicable to disc 
motor in master instrument 
and timing motor in recorder. 

Satisfactor-J operation under 
the specified conditions. 

*Satisfactorj except for 
brenkdown occurring on one 
of the lighting transformers 
of the repeater indicator. 

Satisfactory, 200 megohms by 
500 volt megger. 

-ifMB.ster indicei.tor-trc.nsmi tter 
leaked 150 cc. of water. Trans­
mitter leaked 35 cc. of water 
when splashed. 

The dist~nce from which the 
repeater dials could be read 
in a dark room v1as approxi­
mately 2 f eet. 

1911 X 1711 X 12~5 
1811 X 1111 X 9~25 
j2~5 in height c..nd 38~0 in 
diameter. 
24~0 X 10~0 X 9~5 

*114 lbs. 9 oz. 
45 lbs. 8 oz. 

49 lbs. 6 oz. 
46 lbs. 4 oz. 

*Denotes failure to comply ~ith specifications. 
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CONCLUSION1h_ 

45. The subject system failed to meet the following re~uir ements of 
the ~pacifications: 

(1) The system complie<l with the 500 hour endurance tes t but 
for on occasional error due to the failure of the monel 
rollers in the follow- up systems of the master lndica tor­
transmitter _to function properly. An inspection disclosed 
lack of free movement of the roller arm assembly, thereby 
preventing the roller from properly contacting the segments 
±p the follow- up motor circuits. 

( 2) Under test for accuracy of the eystem, the only excessive 
errors observed {at an equivalent cup speed of 5 knots) 11ere 
+o.5 in the master indi cator- transmitter and +0.25 in the 
repeater indicator. See curves, Plate J. 

(3) Under test for shock integrity, trouble developed in t~e 
repeat er indicator due to the whipping and shorting of the 
type M motor brush spri ngs at the time of impact. Trouble 
&lso developed in the recordi~g instrument due to the threaded 
lever, which normally engages the lead screw, disengaging and 
then engaging at a diff erent position. 

(4) Under the vibration test, an occasional error occ>~rred in the 
master indicator-transmitter, due t o the l ack of free movement 
of the roller arm assembly, thereby preventing the roller from 
properly contacting the follow-up motor contact segments. 

(5) Under the dielectric t est, one of t he dial lighting trans­
formers in the repeater i ndicator broke down, the breakdown 
occurring between primary and ground. 

(6) Under test for water t ight integrity, the mas t er indicator­
transmitter leaked 150 cc. of r.ater due to a sand hol e in the 
case. 

(7) 

(8) 

The transmitter unit, when splashed wi th water under the 
conditions specified in D-lOb of reference (c) , lenk.ed 35 cc. 
of water. This leak occurred at the .skirts on the ane:norneter 
and vane shafts. 

The weight of the master indicator-transmitter is 114 l bs., 
while that allowed is 70 lbs. 

46. Under inspection of the master instrument at the close of the 
tests, the following defects 11ere noted: 

(1) One side of each of the lov, voltage '1',indings of the foll ow-up 
motors is purposely grounded. I nsulated circuits should be 
substituted. 

(2) The type M motor shaft on the wind direction tmit was bent, 
undoubt edly due to the heavy gear it supports. 
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(3) The friction <lisc shaft was bent causing uneven contact 
between the disc and the friction roller. ;.. steel shaft 
should eliminate this condition . 

{4) Provlsion::; should be mo.de for a. more positive conta.ct 
bet-tmen the roller and follow-up ootor contact segment s. 

(5) The lugs, securing the types A, B, and M motors, 7,ere 
bent. However, c~st lugs furnished later by the 
manufucturer proved satisfactory. 

(6) The ter ,ainal blocks should have an additional support in 
the midale to insure a more rigid mounting. 

(7) Better means ::;hould be provicied to prevent the zero cut-off 
switch screws from loosening under shock. 

(8) The friction disc and roller shovrnd excessive wesr. See 
Plnte 11. 

47. Provisions should be made to prevent the shorting of the 
brush spri ngs in the self-synchronous motors, resulting from shock. 

48. No multi-pronged jacks or blocks are furnished on the instru­
ments 6 S required under p&r. E-7c(4). 

49. Although the mounting lugs on the m~ster instrument case did 
not frccturc under the shock test, they should be ribbed to give addi ­
t i onal strength. 

50. The prim.in6 coat of zinc chromate paint has been omltted on 
the aluminum alloy cases and wind vane. 

51. Tests conducted as specified under par. F-2d(2)e, showed no 
i ncrease in pov,er consumption of the driving motor when the 19 type M 
motors were locked at zero and the o.nemometer driven a t various speeds . 
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PLi>.TE 1. 

N~tional Bureuu of Sthnaar<ls 4-1/2 Foot Hind Tunnel. 
Janu~ry ,6, l9J7. 

Tes t of Hind Intensity System 
Type A DR 10-886 

True V,'ind Speed 
Knots 

5.2 
5.5 
9.9 

15.0 
19.9 
24.9 
29.9 
34.8 
J9.9 
44.7 
49.9 
59.l 
70.2 

Indica ted Wind Speed 
Knots 

5.3 
5.7 

10.7 
15.4 
20.5 
25.2 
30.2 
34.6 
J9.7 
44.2 
49.2 
58.4 
68.8 

Sturting speed ••• 5.5 knots 
Stopping speed • • • 2_.4 knots 
Air Temperature ••• 22° C. 
Pressure • • • 758 mm Hg. 
Turbulence ••••• 0.7% 

PLATE 2. 

Nati onal BU!'eau of St~ndards 4-1/2 Foot Wind Tunnel. 
Januc.ry 26, 19J7. 

Teut of Wind Direction System 
Type A DR 10- 886 

Per f ormance in 5 knot wind. 
Vane deflected 5° down scale. Returned p~st zero position b"J 3°. 
Vune deflected 5° up scale. Returned 3°, failing to reuch 

~ero position by 2°. 
Vane deflected 15° down scale. Returned pest zero position by 3°. 
Vane deflected 15° up scale. Returned t o zero positi on. 

Performance in 10 knot wind. 
Vane ueflected 5° dofltl scale. Returned to zero posi t ion. 
Vane deflected 5° up scale. Returned t o zero position. 
Vane deflected 15° down scale. Returned to zero position. 
Vane dcflected-15° up scale . Retu..."'!led to zero posi t ion. 





Plate 4 



Plate 5 
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Plate 9 



Plate 10 



Plate 11 



Plata 12 



Pla te 13 



Plate 14 
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