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Appendix

Wind Transmitter, essemblec.

Wind Trensmitter, removed from case, showirg assembly.

Wind Direction &nd Wind Intensity Indicator, sssembled.

Wind Direction Indicstor removed from case.

Wind Intensity Indicstor, diel and pointers removcd.

Wind Intensity Indicator, front plate removed, showing
assembly .

Wiind Intensity Indicster, side view, front plate removed.

Wind Intersity Indicator, reer view.

Teble givirg results of wind tunnel tests conducted by the
Buresu of Standards.
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AUTHORIZATION

1. This test was authorized by reference (&) and another reference
pertinent to this problem is listed as reference (b).

Reference: (a) BuEng. ltr. L5/8P14(9-7-Ds) of 10 October 1935.
(b) Specifications SGS(65)-130, Wind Intensity end Direction
Indircating Equipment; dated 2 January 1936.

OBJECT OF TEST

2. The object of this test was to determine how closely the subject
system complied with the specifications, reference (b), and its suitability
for the Naval service.

ABSTRACT OF TEST

3. The subject system, shomn by Plates 1 to 8, inclusive, was
interconnected electrically and tested for conformance with the specifica-
tions, reference (b), except as modified orally by the Bureau relative to
endurance and accuracy tests. The wind tunnel tests, outlined in paragraph
F-2¢c of refsrence (b), were conducted by the Bureau of Standards and tae
results are given by Plate 9. The inspection of the equipment to ascertain
that the material submitted was in strict accordance with the specifications
concluded the test.
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Conclusions

{a) Thic system, slthough not submitted as & finlshed procuct,
complies with the major requiremente of the specifications, namely, endur-
ancc, sceursey wnd e¢bility to withstand shock. The faet thet it requires
ro frequency contrclled cupply for zccurcte operation, should prove to be of
greet advanLuge.

(b) The resulte of the wind tunnel tests conducted &t the Buresu of
stinderds. (Plate 9), are particularly good especially regarding the
sensitivity of the wind direction irdicator systen. The time-reguired for
the pointer to indicete u chznge of 180° im wird direction was &pproxi-
mately 1 minute 8 seconds or 2.64° per second. The mexirum allowstle rate
is 3° per second.

(¢) The transmitter leaked under the splesh test, us described ir
peragreph 28.

(d) The dusl irdicstor csse, when tested for watertightness &s
described in paragraph 27, leaked badly.
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Recommendstions

(a) Although the transmitter leaked under the splash test, as described
in paragreph 28, this test for this particuler instrument is a more severe
one than normzlly encountered under service conditicns. It is therefore
recommended tkat the Bureau consider waivirg this failure. The Burezu's
attention is Invited to the relative saving ir weight of this instrument.
This instrument weighs 22,5 1bs. while thct tested e¢nd reported under NRL-
Report No. B-1226 of 16 December 1935, weighe 61 lbs. Since this instru-
ment will be irnstalled in 2 mast mounting, lt will te of esdvantiege,
especially so when servicing.

(b) 1n view of the accuracy, sensitivity and ruggedness of this
system, all of which are considered to be of mejor importence, and of its
compliance with the greater part of the gpecifications, it is recommended
thsat it be approved for Navul use subject to correction of defects noted
in this report.

(c) It is further recommended thut the equipment furnished on the
first contract or order be submitted to this lLaboruatory for suitasbility
tegtis.
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DESCRLPTION OF MATERIAL UNDER T&

4. The system submitted, shown by Platzs 1 to 8 inclusive, is &
combinstion of a chronometric wind velocity and & self-synchronous wind
direction indicator system. It is comprised of a transmitter in a splash-
proof cese and two (2) master iadicators in a dual watertight case.

Transmitter

5. The transmitter incorporates a three-cup Robinson-type uncemometer
naving a speed of 920 r.p.m. for a velocity of 80 knots and a 3-foot wind
vane, with their rotateble shafts concentrically mounted and communizating
their motion to the inside of & watertight case. The assembly is such °
that by the loosening of a single screw either the cup shaft assembly or
the wind vane shaft assembly may be removed from tne case for inapection
and service. The motion of the znemometer cup shaft is transferred
through a pair of spur gears to a cum shaft whose followers mike electriecl
contacts in such & fashion that the electrical circuit is closed in &
definite manner to minimize the possibility of sparking or sending
through & double impulse. The weight of the cam shalt is carried on a
hardened steel thrust bearing to reduce friction and ellow the cups to
start at low velocities. The wind vene shaft is geared in a 1:1 rotio
to a type "A" self-synchronous generutor. This motor und the contuctling
assembly are mounted on the LOp cover of the treunsmitter case. The cover
is held by four {4) tarough bolts and the cuse is provided with a hand
hole and cover, giving free accesc to the terminzl blocks cecured to the
mechanism. The case 15 provided with a boss tapped for 1 inch standard

terminal tube.

Wind Dirzction Indicator

6. The wind direction unit iacludes a type "K" self-syncnronous
motor ahich tukes its position in accordunce witn the direction trunsmitted
from the wind direction transmitter. Tae pointer iz positioned oy &
follow-up mechenism through suituble gears, taus reduzing the load on the
wind vane znd allowing the system to indizate true directlon of the
wind at low velocities. For type "it ecuipment, & self-synchronouis
generator would be included ana positioned vy the roilow-up mccnonlism.
Further detzils in the construction of the unit are snown by Plate 4 froa
whiczh it may be seen tnat the 6~incn diul has & blaek p&ckéruund cnd is
graduated in white. The groductions are 1n steps sf 5° and numbered
every 10° from zero to 360°.

Wind Velocity Indicator

7. This unit is housed in the seme dusl cuze st tne wind direction
lectric chronomatric tuchometer. By
means of electro-magnets and rateonet wheels, the impulses from the trans-
nitter contacts are counted. 4 15 second counting period has teen ussizneld
so that tne nunber of contacts per period iz egual to the znovts of wind
velocity. The counting mechznism is duplicated so thut while one mugnet
is counting and causing & ratche? wheel to turn, & second raztchet wheel

indisator and is compricsed of &n €



is returning to zero position. 4 third rctchet wheel, integral with the
pointer, indicates the highest position zountzd by either of the counting
magnet ratching wheels, and at the end of one countiag period 1s relsased
by the disengegement of & pawl. The pointer is then free to assume &
lower position. Tae proper timing of thne counting magnets and the releas-
ing of the pointer and magnet ratchet wheels is «ccomplished by means of

a cam shaft. The cum shaft is driven at & constant speed by 2 motor

wound main spring having & rugged clock escapement to control the speed.
The counting magnet control is ia the form of a cum operated change-over
switch which zlternately energizes first one and then the other of the
counting magnets. The zluminum zlloy case is provided with two (2) hand
hole covers for free access to the terminel blocks and two (2) bosses tapped
for 1-1// inch terminal tubes.

8. For type "A" equipment, the menufacturer proposec to place
a chronometric velocity indiczetor ia & single cese and position one or
more self-synchronous generators through & follow-up mechunism similar
to that used in the wind direction indicator. Means ure to be provided
for dial lighting on instruments where required. Further details in the
construction of the unit are shown by Plates 3, 5, 6, 7 end 8. The
6-inch dial shown is graduated in white on a black background from zero to
80 knots in steps of one knot and numbered at every fiftn division.

METHOD OF TEST

9. The velocity indicator was first tested for endurance by
operating it so that it indicated 50 knots over a period of 500 consecutive
hours. As no ‘ransmitter unit accompsnied the indisator, & contactor which
gave long energizing impulses was used. No wind direction indicator was
furnished at this time.

10. Following the completion of the endurznce test, it was tcken
to the Bureau of Standards for wind tunnel tests. At tnis time the manu-
facturer delivered a transmitter, shown by Plates 1 and 2, and a wind
direction indicator, shown by Plases 3 and 4, for use in connection with
the test.

11. Next, the entire system was brought to this Laboratory and
subjected to shock and additional endurance tests.

12. The shock integrity of the dual indicator was determined by
placing it on a standard shock machine in the normal position and subject-
ing it to 20 blows of 250-foot pounds each while operating in the system
at 50 knots.

13. Following the application of shock, the accuracy of the wind
velocity indicator was determined by connecting it to & contactor driven
at known speeds, which produced impulses equal to several wind velocitiss.

14. The system was then set up so that the transmitter cup shaft
was driven at a speed equivalent to 62 knots, while the wind direction
shaft was rotated at 1/3 r.p.m. This test was continued for a period of



100 consecutive hours, the direction of wiad vune rotation being reversed
every 2/ hours.

15, It was next tested for operution &t over and under normsl
voltage and frequency when inciined 45° from the vertical in eny plane.

16. Tae temperature rise of one of the counting magnets was
determined by the resistance metnod after energizing its wiading for a
period of 8 consecutive hours zt an ambient tempsrature of AOOC.{IOAOF.).

17. ~ The insulation resistance and dielectric strength of the
instruments was next determined, after which the wutertight and splash
tests were conducted.

18. The inspection of the equipment for conformance with the
specifications relative to materiaels, desizn and workmanship, concluded
the test.

RESULTS OF TEST

Endurance

19. Under this test, described in paregraph 9, the wind velocity
indicator operated satisfactorily. The greaztest error observed wus + 1
knot, occurring intermittently. ‘

20. Under the additional endurance test, described in parasgreph 14,
the entire system functioned satisfactorily.

Wind Tunnel Tests

21. The results of this test, coanducted by the Bureau of Standards,
are given as Plate 9 and this test was coasidered as replaclag the accuracy
and damping test outlined under paragraphs F-2d(2)b, (2)c, (2)d znd F-2d(4)a,
(4)b and (4)c of specifizations, reference (b).

Shock Tests

22. The dual wind indicetor was subjected to 20 blows of 250-foot
pounds each while mountsd on & standard shock machine in its noruwual position
and operating in the system &t 50 knots. Upon each impact it was noted that
the hubs of the pointers struck the glass windows. The pointer of the wind
velocity indicator was displaced approximately +5 knots upon each impact, but
returned to the true velocity of 50 knots at the next counting period.

Accuracy Following Shock Tests

23. When checked for accuracy with the use of & contactor driven at
knoan speeds, which produced impulses equivalent to 5, 15, 25, 35, 45, 60 and
75 knots, no increase in error of the velocity indicator wuas observed.

The accuracy of the wind direction indicator was unaffected by the shock

test.
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24 The zccuracy of the system was unuffected when the power supply
wes lowered to 105 volts ut 65 cycles or reised to 125 volts at 55 cycies.
However, the follow-up motor in the wind direction indicutor occasionally
failed to position the poiater when the povier supply was lowered to 103.5
volts ut 65 cycles, as required by the specifizations. The wiad velocity
indicator operated satisfactorily at 92 volts, 65 cycles.

Insulation Resistance and Dielectric Tests

25. The minimun insulation resistinice by 1000 volt megger between
tny electrical terminal and ground wus 200 megohms.

26. All parts of the system withstood a potential of 1500 volts,
a.c., 60 cycles, applied for one minute between current currying parts and
Zround.

Watertight Intesrity

27. The dual indicator case leaked badly mhen submerged in water
to a depth of 3 feet for & period of one hour. This wus due to the case
cover being so constructed that it was impossible to compress the gasket
sufficiently.

28. The transmitter case leaked 40 c.c. wuter when cplushed with
& 170 stream of weter, under a head of 35 feet, from & distance of 10 feet,
for & period of 5 minutes. This leak occurred when the stream of wuter
struck the spindles and forced some water up under the protective skirts.

Tempersature Rise

29. The temperzture rise of one counting mzghet wes found to te 21.9°
C. at 40°C. ambient, efter having becn enerpgized for 8 consecutive Lourc.
The zllowable rise for such equipment is 20°C. &t embient of 2C°C.

Tieights and Dimensions

30. Weights znd dimensicns of the subject system follow:

Instrument Weight ‘Dimensions
" Transnitter 22,5 1bs, Height -2 ft. L ¥n.

Vane length - 3 ft. O in.
Dusl irdicsator 53.0 1lbe. Height - 2075

Width - 111"75

Depth - 850

Ingpection of Material

3. Win¢ Velocity Indicator. It was noted thct the steel cam followers
on the operating levers had become loose durirgz the tecst. 3

32. The present construction where the front plate, thown on Plate 6,
supports and ects &s & beering for the cem and pointer chafts, prevents
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observetion of the working perts, making repairs very difficult.

33. 1t is noted thut tke counting magnet windirgs zre contiected in
series with fixed resistors which could be eliminated by designing the
windings for operaticn on full line voltage.

34. As this instrument is a bench made model and not & finicshed
procduct, commentis on minor deteails of construction, such as corrosicn
protection, method of securing springs, and wirirg, ere withheld.

35. It is noted that no diai illumination w&e incorporated in
either of the indicators.

36. The intensity of the sound produced by the wird velocity
indicetor is such that it may prove to be objecticnuable. Possibly this
coulé be reduced by lining the case with cork, using & suitable adhesive.

37. Transmitter end Wird Direction Indicator. Both of thece
wnits appeer to be satisfactory in regard to decign and construction,
except that red fibre has been used in the collector ring assembly in
the indicstor.
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CONCLUSIONS

38. This system, elthough not submitted as a finiched product,
complies with the major requirements of the specifications, namely,
endurence, accurecy and sbility to withstand shock. The fact tkat it re-
quires no frequency controlled supply for eccurate operation, shouléd prove
to be of great advantage.

39. The results of the wind tunnel tests conducted at the Buresu of
Stendards, (Plate 9), are particularly good especially regerding the
censitivity of the wind directicn indicator system. The time required
for the poirter to irndicate a change of 180° in wind direction wes
epproximetely 1 minute 8 seconds or 2.64° per second. The maximum
2llowcble rate is 3° per second.

40. The transmitter leaked under the splesh test, as described in
paragraph 28.

41. Tne cduel indicator case, when tested for watertightness as
described in paragraph 27, lesked badly.
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#ion§1 Bureau of Standards oy 1/2 Foot Wiﬂd.fﬁﬁnel o
by June 11, 1936. : 'n%{

Test of Wind Intensity Indicator

;§  : | : . Chronometric Type
" True Wind  Indicated Wind True Wind Indicated Wind
- . Speed Speed Speed ~ Speed

Knots Knﬁts , .Knots Knots
; (average over one ; (average over one
minute) _minute)
0 Oor1l 32l 32.5
2.2 1.3 ' 3755 37.5
L. u 4.0 Lo.7 - 42,3
NT.8 ' 7:9 : Lhg.7 : Lg.5
9.5 9.3 50.6 51.8
12.2 BaREnlo 5lt. 0 - 5.8
14,2 1050 58.6 60.0
15.5 15.5 6%.9 65.5
- 18.5 A5 ere 68.6 169.3
" 24,0 ol 0 70.3 7510
Ees.s o7
3 3 Stgrting Speed - - - - - - - — 2.0 Inots
" Stopping Speed - - - - - - - - 1.6 knots
Air Temperature 26 to é9°G
Pressure 757 mm Hg
_Turbule?ce 0.7%

Test oj Wind Direction Indicator

Displacenent of Failure to return to zero
Vane from zero in wind of 5 knots by the
: following:® amount

o

+50 +2
=Ko AL T
— 3
150 +23°

e _ e PLATE 9



