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AUTHORIZATION FOR IEST
| m.lprohlumawwufm(a),mda&u

additiona. references pertihent to this problem are listed as
referencos {b) and (¢).

Re {'evences ai Bueng.ltr. NOs-47866(4-28-Ds) of 9 May 1936.
b) Specifications 5G8(65)-15la of 1 Feburary 1937.
c) Contract NOs-59005 (USS SEMMES)

2. mommdmwmummmuunwor
the log system for acceptance under comtract, reference (e).
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with the specificationg of the comntragi.
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(a) It is recommended that this equipment be approved under
the contract, subject to satisfactory modification of the counter

magnets in the speed indicators and a reduction in the noise produced
oy ita operation.



4 The system submitted consists of ome 6 volt d.c. relay,
two ship'e speed indicators, and one mileage indicator. It is designed
to indicate ship's speed and distance traveled in nautical miles,
in proportion to electrical impuises received from a submerged impeller
which projects from the hull of the ship. i

5.  The specified rute of contacts is 500 per mile, equivaient :
to 292 contacts per minute for a speed of 35 imots.

6. In sddition to the 6 volt, 'd.c. impulse circuiti, the system
requires = 24 volt d.c. source, for operating the electromagnets, and
« 115 volt, 60 cycie controilea freyuency supply for the synchronous
disc motors. The Barber-Colmsn shaded-pole spring-winding motors are
also operated from the 115 volt, 60 cycle, supply. Due to the action

of the relay, the 6 volt impulses produce corresponding 24 volt
impulses to the electromagnets in the indicators.

7.  To produce an indication of ship's speed, use is made of the
prineiple of matching = constant motion with z variable motion. This
is done in the following manner:

A rotating disc is driven through en internal geured
synchronous motor at 6 revolutions per minute. Mounted on
an axis, parallel to the plane of the disc, is a shaft
carrying a roller which receives a rotary motion from

the disc proportional to the radisl position of the

roller upon the disc. The roller shaft also carries

a circular rack and a spiral gear or worm. The rack

is meshed with s gear which carries =« pointer while the spiral
gear is meshed with unother spirul gear whose rotation

is derived by the escaping tooth-by-tooth ratchet wheel.
This ratchet is relessed by means of an escape lever,
actusted oy an ermature under the infiuence of an electro-
magnet, which is inserted in a <4 volt, d.c. circuit.

The ratchet wheel is powered by s barrel spring, kept
wound by a shaded pole induction motor. '

8. Should there be nc movement <f the ship, any rotationai
wotion of the roller will cause the wurm, turning in the worm wheel
wnich is momeutarily stationary, to find its way back to the center of
the disc, at which point it ceuses t- give rotational motion. Then,
if the submerged impeller were to Ouv rututed at a speed proportional to
the full seale of the instrument, in this case 35 knuts, the wurm wheel
will begin to turn at & cunstant speed and will act upon the woru as &
rack, pulling the shaft and its ruller away from the center of the
disc., As the roller leaves the center of the disc, it picks up
rotational motion whose direction will temd to return it toward the
center. The radisl motion of the ruller across the face of the disc
will ceuse when the Speed of rutatice of its snaft is sufficient to
cuuse the screw uction of tne wurm to be equal and opposite to the
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rotation of the worm wheei. For the assumed rate of 35 knots the

rolier will bDe near the periphery of the disc and the ruck will have
turned the pinion and pointer to indicate 35 knots on the dial. The
radial distance of the roller from the center of the disc is a direct
messure of the rate of the electrieal impulses to tne electromagnet and,
therefore, & direct measure of the rate of rotation of the submerged

9. It may be seen by referemce o the instrument itself that,
for mechanical reasons, two opposed discs have been used to drive the
roller. An idler pinion, opposite the pointer pinion, und an idier
pinion cpposite the worm wheel, are grovided to act a8 bearings for the
roller shaft. Therefore, the shaft is nearly free floating.

10. The indicator mechanism is mounted on ar between two cast
tronge plates. The entire chassis is mounted on four (4) rubber bushings
and may ve removed without disturving the line connections due to the
provided plugs ana jacks. The indicators are enclosed in watertight
cast aluminum alloy cases, designed for bulkhead mounting, having two (2)
internal bosses tapped for 3/4 inch (IPS) terminal tubes. The mechanical
construction of this unit is shown by photographs, Plates 2 and 3.

1l. The mileage indicator consists of & "VEEDER" counter operated
by a relay type electromagnet assembiy through & ratchet and gear
arrangement. The winding is shunted by & 0.25 mfd. condenser, located
on the chassis. It indicetes nautical miles 1o 99999.9. The indicator
ilmudnnahuofm-mmnwclowdinahwtmt
«luminum slloy case, designed for bulkhead mounting, having two (2)
bosses tapped for 3/4 inch (IPS) terminal tubes. The indicator is
equipped with plugs and jaucks which permit its removal without disturbing
line connections. The mechanical construction of this unit is shown
by photograph, Plate 5.

12, The relay is of the sBUNNELL® land telegraph type and ‘has
two (2) principul adjustments. One is used to limit the gap betweem
the armature and pole faces and the other to adjust the armature spring
tension. The relay is mounted on a base of phenolig material and
enclosed in & water t cast aluminum alloy case designed for bulkhead
mounting, having two (2) external bosses tapped for 3/4 inch (IPS) terminal
tubes. As shown in photograph, Plate 4, the relay is equipped with
plugs and jacks which permit its removal without disturbing line connections.

13. The complete system is shown by photograph, Plate 1. A
:izmphu of non-corrosive material is provided on the cover of each
nstrument.

METHOD OF TEST

M The system was first run for 50 hours, when supplied with
current impulses, varying in rate over a range corresponding to 6 te 35
knots. This cycle was repeated every 3 minutes and 45 seconds. The
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*on" and "off" perieds of the impulses were of equal duration.

15. The system was next checked for accuracy over the entire
range of the indicators.

16. Esch instrument was then subjected to 20 shocks of 250
fwtmm;lhmwwmahﬂuhﬂaop-nm
iz the aystem.

17. Each instrument was then subjected to 3 foot-pound blows
while mounted on a standard vibrating machine and operating in the
system. The blows were delivered at frequencies of 100, 150, 200,
250, 300 and 350 per minute, for periods of 30 minutes each.

18.  Next followed tests for accuracy over the entire range of
the indicators, followed by the remaining 450 hour test for endurance.

19. The system was next checked for operation with varistions
of + 10 percent in voltage and each instrument inclined 45 degrees tc
the vertical imn all planes.

20. The system was then placed in u temperature controlled cabinet
and checked for operation at & temperature of 70°C. (158° F.). The
temperature rises of the windings were obtained at this time, using the
resistance method.

21, The test was concluded with the usual tests for watertigntness,
dielectric strength, insulation resistance, and an inspection of the
equipment to ascertain whether the materials, design and workmanship,
complied with the specifications.

Tests for Endurance

22. The performance of the system under a 500 hour run,during
which time its speed was varied from 6 to 35 imots at the rate of one
cycle in 3 minutes and 45 seconds, was satisfactory when the systen was
energized at rated voltages.

Tests for Asguracy

3. The resuits of tests for accurecy, foilowing completicn of
50 nowrs of the %X hour endurance test, and following the shuck,
vitration and the remaindcr of the endurance test, are given in the
tabie. ALl reswits were within the aliowsble error.

ehets aid Yalstion Tes's

- . The individusl units were unaffected by the applilcation
 Whe shock end vibtretion tests, conducted as outiined in paragraphs
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25 The system would not function properly when lhe 24 volt
supply was reduced 10 percent (z1.6 voltsj. In addition, it would no:
operate correctly st 24 volis when tuc system was located in a temperaturc
controiled cabinet at 70°C. Reducing the 6 volt supply to 5.4 volts
ha¢ no effect om tue operation of the system. The supply to the
synchronous motors and Berber-Colmen induction motors wes held
at 60 cycies for correct timing, wiille the voltuge was reduced to 103.5
without effect.

Temperature Rises (Allowable 30°C. at ambient of 70°C.)

26, Tests were made on representative windings, using the resistence
method, and the results were as folliows:

Indicator electromagnet winding - - 164419C.
Mileage counter clectrommgnet windimg - 15.49°C

Bunnell telegraph relay - - - -~ - 10.71°C

Synchronous motor windings - - - - <3.8°C

Barber-Colman shaded pole motor - - 23.8°C
Dielectric and Ipsulation Tests

: 7. The 115 volt equipment withstood the required 1500 V. a.c.,
60 cycles, upplied between sli current carrying parts and ground for
one minute. The 6 and 24 volt equipment withstood tne reguired 500 V.
a.c., 60 cycles for one minute. The insulation resistance for all of
the equipment wus approximately 200 megohms by 1000 volt megger.

Teats for Watertii!.iness

8. %o water was founc in the cases, foilowing their immorsion
in w ter t. a depth of 3 fe.t for u period of one hour.

slspection of Fq.ipmen.

9. An inspection of the equipment showed the materials to be
in accordance with the specifications.

Current Cougumption
30. The current consumed by the system was as follows:
115 V. a.c., 60 cycle supply - =~ - -« - 0.44 amperes
24 V. deCey BUPPLY = == - = = Q.6 *
6 v. d-c- “m ““““ G.% v
Beights and Dimensions

31, The weight and dimensions of representative instruwsents
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wore a8 followa:

Ingtrument

Indicator
Mileage indicator
Relay

Veight Dimengions

40 1bs. O osz. 138625 x 12%0 x 8¢5
5 ibs. 13 oz. 895 x 595 x 48375
5 1lbs

v 2 G 8Y5 x 595 x 49375



CONCLUSION.

32, This "Electric Log Equipment”, manufsctured by
Julién P. Friez and Somns, Baltimore, Maryland, for USL SEMMES, under
contract h0s-57005, complied with the requirements, except for its
failure te operate when the 24 volt supply was reduced 10 percent.
The same difficulty was experienced at an smbient temperature of
70°C. (L58°F) with normal 24 volt supply. The failure wus due to the
counting magncts beucoming inoperative when the current in the winaings
wus reduced becuuse of lowered input veltage or increwse in resistance
at the higher ambient temperature. Such a failure causes the indicator
pointer to remain utgerc on the dial.

33. It was noted that the counting magnets in the speed
indicators produced comsiderable noige us a result of the armatures
striking against the pole pieces and stops. This noise,ulthough not
readily measured due to its intermittent character, is belleved tc be
of an intensity which will pe objectionable, particularly so for s
bridge instrument.
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