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AUTHORIZI'.TION FOR TEST 

1 . This problem was authorized by reference (a), and other 
r eferences pertinent to this problem are listed as references {h) to 
(g) inclusive. 

Reference (a) BuShips ltr. N)bs- 12433(335)S65- 5 of 8 February 1944 
t o Director, NRL. 

OBJECT OF TEST 

(b) Contract NObs-12433. 
(c) BuShips ltr . i,Obs-13011( 665)- NObs-12433 of 6 May 1944 

t o Director, NRL . 
(d) Specification SGS(65)-15la. of 1 February 1937. 
(e) Specification l?Ell(INT) of 15 May 1945. 
(f) Friez Drvrg. No. V-40255, Dummy Log Speed Transmitter . 
( g) Friez Drwg. No. V-40256, Dummy Log Distance Transmitter. 

2. The object of ' t his test was to deter mine confonnance of the 
sample equipment with contract, reference (b) , as modified by r eference 
(c), and ·,,ith specifications, references (d) and (e), and its suitability 
for Naval use . 

fl.BSTRACT OF TEST 

5. The se.mple Dummy Log (Speed Transmitter and Distance Trans-
mitter) was set up at this Laboratory in conjunction with suitable testing 
equipment and its performance wns careful ly observed for compliance ,¥Tith 
t he contr.r-.ct and its modifi cations and· the specifications. An inspection 
of the scmyle to determine compliance i n tie matter of materials, desi3f1, 
and workmansl1i p, concluded the test. 

- 1 -
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CONCLUSIONS 

From the t ests conducted on t he laboratory models of the Frie2. Type 
DL- 40 Dummy Log Equipment, the following may be concluded : 

(a. ) Since the units of the equipment are laboratory mod.els, some 
of the defect s noted may readily be corrected when the equ.iP­
ment is on a production basis, namely, 

Speed Transmitter 
(1) The leak around. the shaft of t he hand crank. 
(2) The leak around the cover gasket. 
(3) The fract ure of the dial. 
( 4) P2.inting of encl osure. 

Distance Transmitter 
(5) The derangement of the contacts in the revers i ble motor 

circuit. 
(6) The increased friction in the reversible motor gear train. 
(7) The l oosening of the nut on the bot tom of t he constant speed 

disc carriage. It i s underst ood th.at this nut, on production 
equipment , is to be cast i ntegral vn.th the frame of the 
carr iage. 

(8) The loosening of t he lead screw head in the fre.me, permitting 
end- play. 

(9) Bending of the disc shaft out of alignment. 
(lO)Painting of enclosure. 

(b) However., it is felt that in some instances , design changes should 
be made to better t he overall operation of the equipment, 
namely, 

Speed Transmitter 
(1) Better means of relrunping. 
(2) Change air -vane damping device to limit the rate of speed 

change to 8 lmots per minute. It is possible to rotate the 
hand crank at a rate that is high enough to cause the roller 
in t he contact mechanism to pass over the end of the heart-­
shaped cam. This r everses the positioning motor and causes 
the disc t o be positioned incorrectly on the r ol l er, produc~ 
ing erroneous TT distance outputs ;;. 

(3) Provide means of preventing t he hand crank from being turned 
while the system is not energized. This displaces the r otor 
in t he generator of the speed tr.:1nsmittcr without the 
corresponding action of rotor in the self- synchronous motor 
in t he distance transmitt~r . This displacement can be great 
enough t hat, when the system i s energized, the motor will 
rot~te sufficiently to permit the roller t o pass over the end 
of ·the heart-shaped cam. Erroneous Hdistancc outputs 1r arc 
t hen produced, as was described above. 

Distance Transmitt0r 
(-1) Wiring between component parts should be bet ter placed to 

pr event interference vn.th operation. 

- la 
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CONCLUSIONS (CONTD.) 

l5) Add skirts to bottom vent ports in case cover. 
(6) Add screens in top vents to prevent the entry of vennin. 
(7) Provide separable terminal strips to facilitate inspection 

and oiling which must be done very frequently. 

( c) Due to the many probable differences between the laboratory 
models and tho production equipment a check of the equipment 
against t he manufacturer's drm-:rings has been deferred until the 
anticipated return for test following modifications. 

- lb 
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RECOMMEND.AT IONS 

(a) That t he Friez Dummy Log Speed Transmitter, Type DL-40, be approved 
f or this contract subject to correction of defect s noted herein . 

(b) That approval of the Friez Du.inmy Log Distance Transmi tter, Type DL-
40, be withheld pending correction of deficiencies. 

(c) It is further recommended that complete contract suitability tests 
be conducted on production samples of both units after t he equipment has 
been modified to corr ect deficiencies. 

(d) That the major part of t he oscill atory action described, as occurring 
i..11 co.l'11_Jonents of the distance transm:i.tter, be eliminated. If modifi ca.tions 
to t he equipment are made, it is suggested that the following be considered: 

(1) Replace the shnd.ed - pole motor, now used, with a motor, 
the s peed of which c~n be more cl osely adjusted. It is 
very desirable to have t he motor speed approximate the 
speed of t he roller inst ead of depending upon the roller 
and disc to burden the motor and thus contribute to the 
speed regul ation. 

(2) Provide a mechanical gear train between the shaded-pole 
motor and the t ype 1rB11 genera.tor that will prevent t he 
oscill atory action in the loading motor from bein~ re­
nected past the type 11B II generat or. A worm and worm-wheel 
type of drive with adequate thrust-bearings would be 
desirable. Any frictional type damping should be avoided 
due to its susceptibilit y to wear and subsequent loss of 
control. 

- le -
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DESCRIPTION OF MATERIAL 

4. The Type DL-40 Dummy Log System submitted for test is laboratory 
model equipment and is comprised of tvro (2) separate units known as the 
Dummy Log Speed Transmitter and the Dummy Log Distance Transmitter, ~espect­
ively. The speed transmitter is provided with a manual control and is 
designed to operate all units that indicate speed by an angular position. 
The distance transmitter, when electrically connected to the speed trans-
mi t tcr, converts the angular positions supplied into rotary motion, the 
speed of which is proportional to the angular setting. This system can 
be used as a s_ubstitute for a Ships Underwater Log System, only where it 
is possible to ascertain or estimate the ship~ speed by other means. Vllhen 
so used, the speed transmitter positions all equipment giving angular speed 
indications . (or requiring angular changes in proportion to speed) and the 
distance trc:1-nsmitter supplies the rotary motion distance component for 
tho Dead. Reckoning Analyz0r. 

DUMMY 1QQ SPEED TRANSMITTER - DRWG; NO, V-40255 

s. The speed transmitter consists of a type nB11 self-synchronous 
generator, equipped with a suitable dial and gear train, all housed in a 
watertight cast aluminum case .for oulkhead mounting. A hand crank is pro­
vided in the case cover as a means for rotating the gener ator and dial. 
An air-vane type damping device is provided in the gear train to prevent 
(by limiting the rate of rotation ef tl1e handle) an operator's changing 
the transmitted indication at a rate oxcoedfo.g 8 knots per minute. Stops 
are also provided in the gear train to prevent rotating the generator more 
than 360 degrees. The dial is calibrated from 0-40 knots over 360 degrees 
with knot and 0.2 knot graduations and is viewed through a window in the 
case cover. The dial is of white translucent plastic with black markings 
and is illuminat0d by a type CS 5/17, 115 volt lamp mounted behind the 
dial. A shado1.:'l line on the back of the dial provides the indication when 
the dial is illuminated and a fixed bug type pointer is provided for use 
when the: dial is not illuminated. 

DUHMY LOG DISTANCE TR4.NSMITTER - DRWG. NO. V-40256 

6. The distance transmitter, i n general, consists of, a t;ypc 11M11 

self-synchronous motor to which is attached the cam of the follow- up 
system, a follow- up system consisting of a reversible motor and a cam­
operated set of contacts, a disc and roller assembly with a synchronous 
motor to supply a constant speed to the disc, a shaded- pole induction 
motor uith speed adjusting rheo-5tat, and a type nBn self-synchronous 
genera.tor. All equipment is contained in a cast 2.luminu.m, ventilated, drip­
proof case for bulkhead mountingo The self- synchronous motor positions 
the cam, and the contacts operated thereby cause the reversible motor to 
position the disc on the roller so that tl1c rotary motion imparted to the 
roller by the disc is proportional to the angula.r position of the cam and 
self-synchronous motor. Since the- self- synchronous motor is positioned 
by the speed transmitter, it follows that the speed of the roller is also 
proportional to tho angular setting of the speed t r ansmitter. One end of 
the roller shaft is attached to a sun gear in a spur gear differential; 
and the shaft of the self-synchronous generator, driven by the shaded pole 
motor, is attached to tho other sun gear in the differential. The plane­
t ary gears of the differential arc mounted in a cage, equipped -vr.ith a 
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DUMHY LOG DISTANGE TRANSMITTER - DRWG. NO. V-40256 (CONTD.) 

spur type ring gear, and are free to respond to any difference of speed 
between the sun gears when the sun gears are driven in opposite directi ons • 
Any motion of the cage, caused by differences in the speeds of the sun 
gea.rs, is transmitted by the ring ge2.r to the arm of a rheostat in the 
shaded-pole motor circuit. When the speeds of the sun gears are equal 
and opposite there will be no motion of the cage of the differential or 
of the rheostat arm, but when unequal , the cage will rotate and cause the 
rheostat arm to move in the direction required to bring the speed of the 
self- synchronous generator again equal and opposite to that of the roller. 
v.nrnn the speed of the self- synchronous generator is equal and opposite to 
that of the roller , its speed will also be proportional to the setting of 
the speed transmitter as will be the speed of any self-synchronous motor 
connected thereto. The constants of the transmitter are such that the 
self-synchronous generator provides an output of 360 revolutions per 
simulated nautical mile of distance traveled by the ship; or 6 rpm per 
knot of simulated ship's speed. 

METHOD OF TEST 

7. The test was conducted as outlined in contract, reference (b), 
with modifications , reference (c), in the following general order: 

(a) Endurance Test, first part, for 50 hours - the equipment 
being constantly Yaried from zero to maximum indicated 
speed and back to zero at a rate of 8 knots per minute. 

(b) Accuracy Test no. 1, with volt1,.ge variations of ± 7 volts 
and frequency variations of~ 5 cycles in the supplies to 
all equipment except the synchronous motor for which only 
the voltage was varied. 

(c) Shock and Vibration Test. 

(d) Accuracy Test No. 2, under same conditions as (b) above. 

(e) Endurance Test, second part, for 450 hours. Under conditions 
as f ollows: 

(1) 150 hours at 1/4 ful l scale speed and at an ambient 

(2) 
temperature of 60- 80 degrees F. 
150 hours at 1/2 full scaJ.0 speed a.nd at an ambient 
temperature of 30 degrees F. 

(3) 150 hours at 3/4 full scale speed and at an ambient 
temperature of 130 degrees F. 

Note: Equipment ,;,,ras oiled in c::.ccordancc with the m.anufacturcrt s 
instructions after tho first 150 hours of this portion of 
the test. 

(f) Accuracy Test No. 3, under same conditions as (b) above . 

(g) Enclosure Tests. 

- 5 - DECLASSIFIED 



METHOD OF TEST (CONTD. ) 

(h) Dielectric and Insulation Tests. 

(i) Electrical Characteristics. 

8. During all tests (except portions of the endurance t est, 
s econd part, when occasionally it was necessary to leave the equipment 
lll1attended) t he equipment was operated vri th a 5 oz-in torque load applied 
to a self-synchronous motor, to be identified hereafter as t ho ri1oading 
motorH, connect ed t o the self-synchr onous generator in the distance 
transmitter. The loading motor simulates the operation of the distance 
input motor in the dead r eckoning analyzer and the rotation of the motor 
becomes t he 11 distance outputH of the dummy log distance transmitter. The 
loading motor was however, a regular type nw1 motor and was not of the 
differential type unders tood to be used m a dead reckonmg analyzer . A 
four pound ( 0. 5 inch by 6 mch d iamcter) wheel was attached to the shaft 
of the loading motor to simulate the inert ia load imposed by the discs 
in t he dead reckoning analyzer. 

9. The source of supply for the synchronous motor was commercial 
115 volt, 60 cycles, ac, uhich was accepted as having average variations 
m f r equency considerably less than tho 0.1% of 60 cycles, required. 

10. The test was concluded with a general inspection of the 
equipment pcrtaming to design and workmanship and a chock of the equip­
ment against the manufacturer's drawings. 

11 . Due to mechanical failures in the component parts of t he 
distance transmitt er when subject8d to t he shock t est, more than one 
shock t est was performed and additional c::.ccuracy t ests were made each 
time t he equipment v,as repaired .and adjusted. All r epairs and adj ust­
ments r equired were per formed by a representative of the manufacturer. 

RESULTS OF TESTS 

12. The results of the tests conducted are as follows: 

Requirements (from Contract and Modifi­
cations unless otherwise specified . ) Test Values 

Complied. Accuracy of Speed Indications : 
Allovrable error ± 0 c4 lmots. 

Accuracy of 11Distance output11 : 

Allo1r1ablc error ± 1. 2 rpm. 

Shock and Vibration of Speed Trans­
mitter: Para. F-2i of r ef. (d) . 

- 4 -

Sec Tables (1), (5), (5), (7), 
and (8). 

~~ 51 test points of 1 59 tested 
showed an error in excess of 
requirement. See Tables (2), 
(4), (6), (7), and (8) , and 
comments, p2ragraph 13, and 14. 

Compli ed. 
Sec comments, paragraph 15. 
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RESULTS OF TESTS (CONTD.) 

Requirements (from Contract end Modi fi­
c2.t i ons unless otherv,ise specified.) Test Values 

Shock and Vibr£>.tion of Distance 
Transmitter : P2.r2.. F -2i of ref. 

Endurance - Speed Transmitter. 

Endurance - Distance Transmitter. 

Diel ectric ond Insul2.t i on: 
Po.ra. F-2R of ref. (d). 

Enclosure - Speed Transmitter : 
Wa.tertight - Degree C - Par D.. 
D-lk of r ef. (e). 

Enclosure Distnnce Transmitter: 
Dripproof - par3. D-lg. of 
ref. ( e). 

,~ Various compcment pc.rts became 
(d). der2.nged .s.nd the unit f2iled to 

ma.intc.in the required n.ccura~y. 
See comments, pc.ro.. 16, 17, and lB. 

Complied. 
See comments, para. 19. 

➔~ See comments, pc.ra. 20. 

Compl ied. 

* Leaked 442 cc around cover gasket 
and c.pprox. 1 cc le2.ked o.round 
hnnd crank shaf t. 

Complied. 

Po~er Consu,~ption : Not speci f ied. Total system - 106 wo.tts, 4.25 
o..inps •. :-.t 115 volts, 60 cycles ,2.c. 

Oper ation - Speed Tronsmi tter: 
Rate of speed cho.nge not to 
exceed 8 knots per minute. 

Po..inting of Enclosures : 
Po.re.. C-4f. of l~ef. '( d) • 

Wiring: 

,~ Rc.te of speed cho.nge con be ns 
high as 52 knot s per minute. 

,)(• No pnint on either enclosure . 

Wiring between component parts at 
times prevented the proper opera­
t ion of the constant speed disc 
co.rrio.ge. Thi s fo.ctor was corrected 
eo.ch time th~t it occurred ffild is 
not reflected in the test results. 

Note : ➔c - Denotes Non-complicmce . 

CQl.;iVi'ENTS ON RESULTS OF TESTS 

13. From t he results of the tidis t 2.nce output 11 o.ccurocy tests 
i t will be noted tho.t the errors o.re predomino.tely negc.tive o.nd t ho.t 
the magnitudes of t he few positi ve errors obtD.ined c:re relatively smnll. 
It should be possible t o adjust the equipment in o. mo.nner thnt would 
r educe the mc.gnitude of the lllD.ximum negc.t ive error while increasing 
the m~gnitude of the mn.ximum positive error. Using + 0.5 rpm ns the 
mo.::imum positive error obtc.ined o.nd - 2.8 rpm o.s the maximum negr,tive 
error, o. theor et i c~l cccuracy of~ 1 . 65 rpm should be attainnble. This 
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COMMENTS ON RESULTS OF TESTS (CONTD . ) - - --
would., however, disregar d the three (3) p0ints in Accuracy Test No. 3, 
see Table No. 6, where at a speed setting of 39 !mots the error exceeded 
- 2.8 rpm. These particular errors occurred only at this point and did not 
repeat in 2.ny other accuracy test. Such an adjustrr1.ent as described was 
attempted during this test, but the condition of the equipment precluded 
any such fine adjustments. In any event, ,vith the best adjustment possible 
for this particular equ ipment the accuracy could not satisfy the conditi ons 
of the requirerrents, namely, t 1.2 rpm. 

14. After considerable operation it was noted that rings were 
appearing on the constant speed disc and that these rings coincided with 
roller positions for the particular speed settings at which the accuracy 
tests were conducted. The disc had become quite rough in these rings but 
the rings did not appear to fonn grooves. Another accur acy test was con­
ducted, using speed settings which positioned the roller between the rings, 
to detenn.ine (by comparison) the effect of the rings on the accuracy of 
t he 11distance output11 • The accuracy, see Table No. 7, was essentially 
the same as in t he previous test and it nas concluded that the presence of 
the rings :1ad no effect on the accuracy. 

15. During the shock test of the speed transmitter, a section of 
the dial, cracked in one place when r eceived, broke out on the 18th blov1. 
This fault ce.nnot be attributed directly to the shock test. The dial 
lamp fa.iled completely on the 18th blow and, after the test, the filament 
was found to be shorted. A new lamp functi oned properly when inserted 
in the socket, following the test. One of the dowel pins in the chassis 
became free and was found on the bottom of the case, after the test. 

16. After the shock test on the distance transmitter, certain com-
ponents had become deranged and the oper2.tion was so affected that con­
tinuance of the test WM not justified. The defects noted, were as 
follows: 

(a) The constant speed disc car riage h.2.d loosened - the nut on 
the bottom of the carriage that is driven by the lead screw 
was completely loose, pe.rmitting the carriage to move freely. 
On this particular unit, this nut is of the split type, fastened 
together by two screws and not pinned to the carriage. 

(b) The rheostat arm passed the stops at both ends of travel -
the gear on the rheost at arm sl1a.ft was fastened by only one (1) 
allen screw, r1hich had loosened. 

(c) The constant speed disc sha.ft was bent out of alignment - this 
was onl y a slight amount and the spring takeup on the disc shaft 
·was sufficient to maintain pressure on the roller and prevent 
slipping. 

(d) The contacts for the control of the reversible motor no longer 
centered - this pr evented the proper positioning of the disc 
carriage. 

(e) .Additional friction had been added somewhere in the gear train 
from the reversible motor to the lead screw - this also prevented 
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COtil:!ENTS ON RESULTS OF TESTS (CONTD. ) 

the proper positioning of the disc carriage and i t vras necessar y 
to j ar t he case of the unit ca.en t i me a new setting was made t o 
allow the motor to complete the positioning a ction. 

(f) The l oading motor had an oscillatory motion superimposed upon 
the regular rotation . This errati c action was also observed 
in the type 11B11 generator, in t :1e distance t r ansmitter and was 
a.pparent in the operation of the shaded-pol e motor and i n the 
differential. 

17 . The maj or defects in the distance t ransmit t er vrer e cor rect ed 
a.~d the necessary adjustments made , by a manufacturer' s r epres entative , 
and a second shock test was conducted. After this shock test the head 
of the lead screw t hat positions the constant s peed disc carriage v1as 
found to be loose in the f r ame and the carriage could move freely, as 
much as 0 . 012 inches . This is a very mater ial amount when considering 
t hat t he carriage moves only 1.25 inches t o cover t he entir e r ange from 
0 to 40 knots , or 0 . 051 inches per knot . The accuracy of the "dis tance 
output" w2.s found to be very poor and precl uded the continuance of the 
t ests . 

18 . Correct i ons and adjustments rnc)rc again made by a manufactur er rs 
r epresentative , but furt her s~1ock test s r-rcr c def e r red until after the 
accuracy and endura.,ce tests . In the fin2l shock t est, which was stopped 
a fter t h e 10th blow, the defect s noted were as follows: 

(a) The constant speed disc s haft was bent further out of align­
ment on the fir st blow - subsequent blows corrected part of 
the misal ignment. 

(b ) The cons t ant s peed disc carri.:::.ge was aga in l oos ened. The f ree 
movement nas now as much as 0 . 010 inches. 

(c) The screw pin holding the gear on the s el f-synchronous generator 
shaft was br oken and the gear became loose . 

(d) The synchronous motor would .'3tall and would n ot start again. 
Inspection a f ter the test shovred that one ,;riro to t he con­
denser on the motor had com~letcly broken f r ee . When this 
wir e ,,-;as resoldorcd the mot or functioned normally. 

19 . During the endurance test , first part , the s peed t r ansmitter 
s t a.llod a.ftcr approximatel y 25 hours of oper 2,tion and the hand cra.i, k could 
not be turned in either direction. I nspection of t he equipment, shoned 
that shaft, pc. 27, '!thich couples to t he ha'l'ld crank shaft, was bound in 
its bl1f'.rj_·,1g on beari ng br acket, pc . 7 0 ~ due to lack of oil. No oil hole 
had been provided in the bracket beari.>ig for lubricating this shaf t . The 
shaft ,:e.s rc::::,laccd a.nd an oil hole was drilled in the br acket beari ng, by 
a Jlk'Urnfrcturcr' s r epresentative , aft e r ,.-.r:1i ch t he t est was repeated vri t h 
no subsequent f a ilures . 
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COMMENTS ON RESULTS OF TESTS (CONTD.) 

20. During the very last portion of the endurance t est the load-
i ng motor would stall, at times, and it was necessary to spin the -rrheel 
atta.chcd to the motor before the motor vroul d again start and run. After 
removal of the equi pment from the temperature cabinet and ,;mile the 
distance transmitter was operating., i t was found that the differential 
r ing gear and tho rheostat arm were oscillating continuously a.rid a t times 
t he oscillation became very violent. During the violent periods of 
oscillation the roller would commence slipping and eventually would stop 
completely ,·rith a corresponding stopping of the loading motor. WhGn the 
wheel attached to the loading motor was given a spin, the equipment Trould 
start and continue to run until the stalling action repeated. A reddish 
deposit, resembling i ron rust, had fanned on the constant speed disc where 
the roller had been operating while tho equipment was in the temperature 
cabinet. This rust with the oil on the disc had formed a pasty deposit 
and, T1hcro the roller had operated, grooves had formed in the deposit. 
Also, in spite of its apparent free oscillation, the rheostat mechanism 
required a gr eater turning force than was required before the equipment 
-vras pl2.ced in the tcmpcraturG cabinet. After an inspection of the equip­
ment by a manufacturer•s representative, the disc was cleaned and the 
rheostat mechanism uas oiled, follo,,ing which the stalling ceased but the 
oscillation persisted. The operation was now normal enough to pennit the 
fi.'1.al accuracy t est to be ma.de. However, it was quite difficult to apply 
a uniform load to the loading motor as, at slow speeds, the loading motor 
would continuously s t all and overspced (as the rheostat arm oscillated) 
and 2.t the higher speeds the r2.te of rotation ,;,as very non-uniform. 

21. After tho final accur2.cy test, a study of t he equipment w2.s 
made 2.nd the observations with some (probable) explanations arc listed 
as foJ.loY:s: 

(a) With the equipment operating normally, 

(1) 

(2) 

(o) 

(4) 

The frequency of the oscillatory motion, which appears 
in the operation of the ring gear of the differential, 
the rheostat arm, the shaded-pole motor, the tYPo 11B11 

generator and the loading motor, varies with the speed 
and incre2.ses as the speed increases. 
The amplitude of the oscillation is dependent upon the 
amount of friction i..-ri the rheostat mechanism a.pd in­
creases as the friction is decreased. 
With the rheostat arm held f irmly in a position corres­
ponding to nonnal position for a given speed setting, the 
oscillation, while not as pronounced, still appears in the 
opere..ti on of the sh2.ded-polo motor, the type 11 Ba generator 
and t he loading motor. 
·when the rotor of the loading mot or vras stopped suddenly 
and firmly held, the balance of the equipment n:mld con­
tinue to oy,ierate. The operation was~ ho1imver1 very erratic, 
due to tho field reactions in the loading motor being 
reflected back to the generator. This demonstrated th2t 
there is sufficient torque developed in the mechanism 
driving the transmitter to cause the rotor of the loading 
motor to slip 180 degrees or more vrith relat ion to the 
rotating field. 
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(b) Hith tho r heostat arm disengaged from t he ring gear of the 
differential and operated manually, 

(1) V\lhcn the rheostat arm nas brought to a position corrcs::­
ponding to normal for the speed sotting, the speed of the 
type 11Brr generator greatly oxcoodcd the speed of tho 
roller and the ri."1.g gear rotated very rapidly in the 
same direction of rotation as the type 11B11 gen0rator. The 
speed of the loading motor, .rhich should normally be 
approximately 180 rpm for the particular setting, vras 570 
rpm, YJhen measured with a hc:md tachometer. Some oscill2.tion 
could be detected. It is apparent then that for a normal 
setting of the rheostat the shaded-pole motor develops 
sufficient torque to rotate tho type nB 11 generator at a 
much higher re.to of speed the.n th2..t of the roller. The 
oscillation noted could be normal hunting in t ho loading 
motor reflected bo.ck to tho type rrB 11 generator. 

(2) When t he ring gear vras stopped and firmly held, the speed 
of tho loading motor dropped to 172 rpm, which is approxi­
mately correct for normal op0ration. Some oscillation still 
persisted. It is therefore apparent that the disc and roller 
not only serve to supply the regulating speed to the differen­
tial, but nlso at times serve to ~pply an additional load 
to tho shadod-pol8 motor and thereby cause the slip of the 
motor to increase . 

(5) When the synchronous motor ,,as stopped, with the ring gear 
free, the speed of the loading motor became 230 rpm. The 
oscillo.tion -rms then very pronounced. Since the sun gear 
on tho roller shaft -rras then stdionary, the increase in 
friction in the differential between the stationary sun 
gear 2.nd tho rotating planet gears, could supply sufficient 
increased 102.d to the ch2.ded-polo motor to cause the 
difference between the speed noted here and t hat noted in 
(1) above. 

22. In the design of this oquipr:1-:mt, it vms endeavored to obtain 
an arrangement by vrhich the speed of the type ::B:t generator automatically 
could be matched ;-rith that of the roller (by moans of a shaded-pole 
induction motor with .-:i.n adjustable rheostat, mechanically positioned by 
tl1e c2.go on the diffcrer.tial) so that tho speeds of the two components 
wore alvr2.ys equ2,,l and opposite. It is desirable in equipment of this 
type to have an a:uxili~ source of mcchonico.l po,;;er dri ving the type t1B 11 

generator tl1c1.t vrill not only exactly r.10.tch the speed of the roller from 
0 to 240 rpm

1 
.but e.lso have torque output sufficient at all speeds to 

supply all t ho torque to the type 11B;1 generator. Any motion of the ring 
goar to ;,.djust the rheostat in the sho..ded-pole motor circuit, is dependent 
upon a difference in speed existing between the two sun gears of the 
differential, t hat is, a difference of s ~)eed between the roller and the 
type 11B11 generc1.tor. Since move·m.ent of the ring gear can occur only 
from torque transmitted t hrough the differential by ·one or the other of 
the sun gears, and since motion of the ring gear is resisted by rheostat 
friction, t here will be considerable torque transmitted through t he 
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differential before a difference in speed ( causing a cl1ange of ring gear 
and diff erential position) is possible . The maximum. amount of tor-que 
transmitted t hr ough the diff erential~ in either direction, will depend 
upon U1e amount of friction retarding ti1e motion of the ring gear, and 
in this case, will be the torque necessary to overcome the 11break away11 

friction in the rheostat. 

23. Providing the shaded-pole induction mot or vrith an adjustable 
series resistor does not produce a t rue speed regulating arrangment, but 
rather a torque regul ation with the torque being varied as the voltage 
is varied and the out put speed depending upon the load attached. If the 
resistance in the mot or circuit at a given time is too low, the torque of 
the sh2.ded-pole motor is not only great enough to supply the l oad, but 
will also a t t empt to accelerate the type 11Br1 generator and suppl y a 
tor que through the differential, during t he brief period when the ring 
gear is stationary, great enough to overcome the t orque of t he roller and 
tend t o drive the roller at an overspeed. When the torque transmitted 
through the different ial has reached a value necessary to overcome the 
friction restraini ng the ring gear, it will be cc.used to move in the same 
direction of r otation as that of t i,e type nBu generator and the rheostat 
arm -;rill be moved t oward a point of greater resist ance. The torque of the 
motor will decrease as the resist ance is increased.) but the speed of the 
motor cannot decrease :instantly due to the inert ia of the rotating system.; 
and a.s a result., t h e rheostat arm nill overtravel . The amount of overtravel 
will depend upon the inertia of t he rot ating system, the play in t.he gears 
of the differential, the friction i n ti1e diff erential, the f riction in 
the rheos tat, and, possibly, the play :in the gear train of the synchronous 
motor. If the friction is relatively large , a greater torque will be 
required to initiate the ring gear motion, but since the torque of t he 
motor decreases :instsntly with t he increased resistance, the energy 
available to move t he ring gear must come from the rotating system a nd 
the available energy will be dissipated more quickly if the f r iction is 
high. When the rheostat i s stationary in its nevr (over:t;ravel,.,. hi gh 
resistance) position, the torque of the motor will not be suffici ent to 
suppl y the load, and t he disc and roller must supply part of t he torque, 
which part cannot exceed t h0 2.mount fixed by the trbreak 2.way11 friction of 
the rheostat. If the disc and roller cannot s upply the de ficicncy in 
torque necessary to dri ve the type 11B11 generator at the speed of t he 
roller, Y'i-chout exceeding t he torque value that will cause the ring gear 
to rot2stc, the ring gear Y{ill rotate in the s ame direction as the roller, 
and thus move t he r heostat arm to decrease the resistance in the motor 
ci rcuit. Here again, if tho amount oi friction is relatively large,.-.:. 
grcnter t orque will be requ ired to in.itici.tc t he r i ng gear motion, but the 
distancG the ring gear can move ,rill be lessened due to the amount of 
friction. With t:10 rheos tat arm stationary in the new position, the 
initial condit ion des cribed above 'dill again be established n.nd t he 
cycle will be repeated. An oscillatory motion is thereby set up in t ho 
type 11BH generator super imposed upon its normal roto.tion, and the 
oscill2.tion will be transmitted directly to t he loading motor. The 
frequency of t his oscillD.tion wil l v2.ry Y.ti. tb the spcod and will increase 
as t he s peed i s increased. 

- 10 -
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24. In any system where a self-synchronous generc.tor is connected 
to a self- synchronous motor, whether for continuous rotation or for 
positioning, any movement of the generator is opposed entirely by the 
inertia of the rotor in the motor plus the inertia of any load attached, 
and by bearing friction. The angular displacement between the rotor in 
the generator and the rotor in the motor, when the rotor in the generator 
is accelerated, will depend upon these factors, and an oscillatory motion 
will be set up in t he movement of the rotor in the motor as the rotor 
hunts for realignment with the rotor in the generator. The amplitude of 
this oscillation will depend largely upon the inertia of t he rotating system 
and will incree.se as the inertia is increa.sed. When an ·angular displace­
ment exists between the rotors of the generator e..nd motor, the motor will 
become., temporarily, a gen8rator and c:.ttempt to drive the generator 2.s a 
motor. If the rotor in the generator is not positively held;any oscilla­
tory motion of the rotor of the motor will be reflected back to the rotor 
in the generatos which 11ill oscillate in the same manner. 

25. In the system driven by the distance transmitter, the type 11B11 

generator is not positively held and~ relatively high inertia load is 
attached to tl1e loading motor. When the type trB 11 generator accelerates 
or decelerates an oscillatory motion will be set up in the regular rotation 
of the loading motoi-:,which will be arn~lified by the additional inertia load. 
This oscill8.tory mot ion ,-rill be reflected back to the generator, ,md the 
shaded-pole motor. Also, if the movement is greater than that permitted 
by backlash in the gears, the rheostat arm will move correspondingly. 
If t 110 friction in t ho rheostat mechanism is l1igh, the resulting steadying 
of the r:ing gear will reflect the oscillation to the roller and a more 
rigid coupling will result, if tho roller docs not slip on the disc. The 
more rigid coupl:ing vd.11 in turn tend to decrease the a.lllpli tude of tho 
oscill2:c.ion. 

26. It t~1ercfore becomes apparent that, there are two contributing 
factors in the initiating and maintaining of the oscillatory motion in 
the distance trcmsmittcr mechanism. These factors 2.re, first., the hunting 
effect of the shaded-pole motor in its 2.ttompt to match the speed of the 
type liB11 generator '<,ith that of the roller, 2nd, second, th<:: n2.tural 
oscill2.tion that is s et up :in a self- synchronous generator and motor circuit 
r1hen t ho gcner~tor is not positively held. Either one of these factors can 
initiate the oscill2.tory action and, once stnrtcd, the two factors may 
assist each other in the mainto.ining of the action. 

27. From oithor of tho oscillr.tory 2.ctions described, it will be 
noted tlmt t ho roller is continuously subjected to a torque which 
altcrne:.t oly attempts to c2.usc the roller to run fo.ster or sloner tho.n 
the speed imp2.rtcd by the disc. This results in abrasive action between 
the roll ;r cmd the disc if there is ,my slipp2.ge, ;:,.nd would produce the 
roug110ncd rings th;:.t developed on the disc nhcn the equipment was 
oper a ted at a pnrticular speed for 2. long period of time. Al so, the rust 
on the disc, observed uftcr the ondur.s.nce test, cruld have resulted from 
oxido:tion of fino particles of mct2.l removed from the disc and roller 
by the abrasive 2.ction. 
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28. Since the frequencies of the oscillc,tory o,ctions observed 
arc not the srune , t here vrill only be certo.i:n periods when the tvro .:.ctions 
c.ro 0.ddi ti.ve. W11(m o.dcli ti vo, the rcsul tmg oscillo.tory c.ction shoul d be­
come very violent .:-.nd, vrhon subtr2.ctive , the .::tctions should tend to 
ncutr.:i.lizc to produc2 o. more ste2.dy sto.t e . Such o.ction ,ms observed in 
this equ ipment, while opero.ting. 

29. The c.ccur2.cy of the 11disto.nc0 cutputir m2.y .:-.lso be o.ffectcd by 
the oscillc.tory moti on in the system. The t oto.l number of revolutions 
t~10 lo::-.ding motor ,;rill turn i n a given intervol of time will depend upon 
t he o.vcrc.gc of t;1c s peeds impo,rted to the mot or by tho type 11B11 generator . 
Since tho type t1B 11 gener ,'.'.t or is continuously being 2.ccolGro.tcd or de­
colorc.tcd the 2.vorc.gc speed m2.y not be the me2.n of tho m.:DCimum ond 
miriimum spGcds, but could be h i gher or lower depending upon the 2.bility 
of -t h e shc.dcd- polG mot or wid its controlling me2.ns to .:-.djust t he speed of 
t he gener 2.tor. 

30 . Sonic oscillc.t i on c.t the ring gc2.r i s i nherent in most differ-
cnti,'.'cls ~,hen run •aith .:: llfroc:: r i ng gee.r. Hovmvcr, t ho fri ction in the 
r heostc'.t moch2.nism jn t h is o.pplicc.tion should supply sufficient damping 
to m:-.kc t his negli gible ~fter other ncccssc.ry modific::-_tions <1.re mo.de. 
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CONCLUSIONS 

31. From the tests conducted on the laboratory models of the 
Friez Type DL-4O Dununy Log Equipment, the following may be concluded: 

(a) Since the units of the equipment are lcboratory models, 
some of the defects noted may r~.3.dily be corrected when 
the eauipment is on o.. production bo..sis, no.mely, 

Speed TrcJnsmitter 
(1) The le['.k <'.round the shr.ft of the hand crank. 
(2) The leo.k c.round the cover gasket . 
(3) The fracture of the dial. 
(4) Painting of enclosure. 

Disto..nce Transmitter 
(5) The derangement of the contacts in the reversible motor 

circuit. 
(6) The increased friction in the reversible motor gear train. 
(7) The loosening of the nut on the bottom of the constnnt 

speed disc co..rriage. rt is understood that this nut, on 
production equipment, is to be co.st integro.l w;. th the 
fr;:une of the carriage. 

(8) The loosening of the le.;,.d screw head in the fr2.me, per­
mitting end-play. 

(9) Bending of the disc shctft out of alignment. 
(10) Painting of enclosure. 

{b) However, it is felt thc.t i..n some inst.?.nces design changes 
should be made to better the ovcrB.11 operation of the equipment, 
nomely, 

Speed rrcnsmittcr 
(1) Better mec.ns of relo.mping. 
(2) Change air-v2.ne drun.ping device to limit the rr..te of s peed 

ch::mge to 8 knots per minute. It is possible to rotc..te the 
M.nd crank 2. t a r ate t h2,t is high enough to cause the roller 
in the contc1.ct mech::mism to lJ2.SS ov0r the end of the heart­
shaped ccm. This reverses the positioning motor and co.uses 
the disc to be positioned incorrectly on the roller, 
producing erroneous 11distc,nce outputs'';. 

(3) Provide means of preventing the hand crank from being 
turned while the system is not energized. This displnces 
tho rotor i n the generc..tor of the speed trJ.nsmitter with-
out t he corresponding uction of rotor in the self- synch­
ronous motor in the distance transmitter. This displc1.cemcnt 
can be greo.t enough thc..t, 1:.rhen the system is energized, 
the motor will rotate sufficiently to permit the roller to 
puss over the end of the heart-shaped cam. Err oneous 
11dist.c..nce outputs 11 are then produced, as wns described ahove. 

Distance Trunsmitter 
(4) Wiring bct1m'.cen componcmt pecrts should be better placed to 

prevent interference ~'ith oper~tion. 
(5) Add skirts to bottom vent ports in case cover. 
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(6) Add screens in top v ents to prevent the entry of vonnin. 
(7) Provide scpo.rable termin2.l strips to facilitate inspection 

nnd oiling which must be done very frequently. 

( c) Due to the mnny prob2..ble dif fcr-::mccs between the laboratory models 
2.nd the production cquip;·;1ent r, check of the equipment agaii.1st 
tho mmmf;,:,..cturcr 1 s drawings l12.s been deferred until the rmtici­
pat cd return for test following modific2.tions. 

- 14 -
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TABLE NO. 1 

ACCUPJ~CY TEST No. 1 - SPEfil) TR,U1SMITTER 

COJIDUCTED BEFORE ALL OTHER TESTS 

Speed 
Transmitter 
Indic::.'.tion 108 V - S5 Cycle 

Indicated Error 
-----"K=nots _______ Knots Knots 

0 0 0 
2 1.97 -0.03 
4 3.92 -0.08 
6 5.92 -0.08 
9 8,92 - 0.08 

16 16.01 +0.01 
20 20.03 +0.03 
25 25.02 +0.02 
30 29.97 - 0.03 
35 34.93 -0.07 
39 38.93 -0.07 
40 39.91 -0 .09 

Note: Maximum Allona.ble Error 

SPEED _INDICATION 

115 V - 60 Cycle 
Indicated Error 

Imo ts Knots 

0 0 
1.97 -0.03 
3,92 -0.08 
5,92 -0.08 
8.92 -0.08 

16.01 +0.01 
20.02 +0.02 
25.00 --0.00 
29.98 -0.02 
34.93 -0.07 
58.92 -0.08 
39.91 -0 .09 

+ 1% of Full Scale = 

122 V - 65 Cycle 
Indicated Error 

Knots Knot~ 

0 0 
1.97 -0.03._ 
3.92 -0.08 
5.92 -0.08 
8,92 -0.08 

16.01 +0.01 
20.02 +0.02 
25.02 +0.02 
29.97 -0.03 
34.93 -0.07 
38.93 -0.07 
39.91 -0.09 

+ 0.4 !mots. 
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Speed 
Transmitter 
Indication 

_ _ l<f_10t_s 

0 
2 
4 
6 
9 

16 
20 
25 
30 
35 
39 
40 

-----Required 108 V 
Average 

_ rpm rpm 

0 0 
12 11.55 
24 23.40 
56 35.3 
54 5:3.l 
96 95.4 

120 119.3 
150 149.1 
180 178.8 
210 208.4 
234 232,2 
240 ➔t • •• 

TABLE NO. 2 

ACCURI\CY TEST No. 1 - DISTANCE TPJtNSh ITTER 

CONDUCTED BEFORE !~LL OTHER TESTS 
TORQUE LOkD ON DLSTANCE OUTPUT SYNCRO. 5 oz.-ins. 

DISTANCE OUTPUT 
---·- ··· 

- 55 Cycle 115 V 6Q C;,ycJ.~ 122 y - §5 CXQl~ 
Error Average Error Average Error 

rpm rpm rpm rpm rpm 

0 0 0 0 0 
-0.45 12.0 o.o 11.25 -0.75 
-0.60 24.4 +0.4 25 .05 -0.95 
-0.7 36.5 +o.s 35.1 -0.9 
-0.9 54.4 +0.4 53.2 -0.8 
- 0.6 96.1 +0.1 95.4 -0.6 
-0.7 119 .7 -0.3 119.2 -0.8 
-0.9 148.8 -1.2 149.2 -0.8 
-1.2 178.8 -1.2 178.8 -1.2 
-1.6 208.8 -1.2 208.5 -1.5 
-1.8 232.4 -1.6 231.8 -2.2 
. . . ➔~- ••• 

,,. 
J\ • •• 

Note : Maximum .Allowable Error - : 1.2 rpm. 

-::- - Upper Limit S-r6_·i:,ch prev ents proper opor c.tion .. . :~.t -c,l1i s Setting . 



0 m 
(") 

~ 
CJ) -.,, -m 
0 

Speed 

TABLE NO. 3 

ACCUFJ1.C Y TEST NO. 2 - SPEED TRANSEITTER 

CONDUCTED AFTER SHOCK TEST AND ADJUSTMENTS ON 
DISTANCE TRANS:H TTER 

Transmitter SPEED I NDICATION 
Indication UP SCALE DOWN SCALE 

108 V - 55 Cycle 115 V - 60 Cycle 122 V - 65 Cycle . 115 V - 60 Cycle 
Indicated Error Indica.ted Error Indicated Error Indicated Error 

Knots ______ Knots __________ Knots ___ )<nots__ Knots Knots Knots Knots Knots 

0 0 0 0 
2 2.01 +0.01 2.01 
4 3.98 -0.02 3.98 
6 5.97 - 0 .03 5. 97 
9 8.97 -0.03 8.97 

16 15.99 - 0.01 1 5.99 
20 20.03 +0.03 20. 02 
25 25.00 o.oo 25.00 
30 29.97 -0.03 29 . 97 
35 34.96 -0.04 34.96 
39 38.96 -0.04 38.96 
40 39.92 -0.08 39.92 

i\Jotc : Maximum allowable error :!.: 1 % of 

0 0 
+0.01 2.01 
-0.02 3.98 
- 0,05 s.97 
-0 .03 8.97 
-0.01 15.99 
+0.02 20.03 
o.oo 25.00 

-0.03 29. 97 
-0 .04 34.96 
- 0.04 38.96 
-0.08 39.92 

full scale :::: 

0 
+0.01 
-0 .02 
-0,03 
-0.03 
-0.01 
+0.03 
o.oo 

-0.03 
-0.04 
- 0.04 
-0.08 

:!.: 0.4 Knots. 

0 
1.99 
4.01 
5,98 
8.98 

16.04 
20 .08 
25,03 
29.96 
35.02 
38, 98 
39,92 

0 
-0 .01 
+0,01 
-0.02 
-0.02 
+0.04 
+0.08 
+0.03 
-0 .04 
+0,02 
-0.02 
-0,08 



Speed 
Transmitter 
Indication 

Knots 

0 
2 
4 
6 
9 

16 
20 
25 
30 
35 
39 
40 

C 
m 
(") 
r-
► "' m -"Tl -m 
C 

Requir ed _108 V -
Average 

rEm r:em 

0 0 
12 12.2 
24 24.2 
36 35.5 
54 53.2 
96 95.3 

120 119~2 
150 149.0 
180 178.6 
210 209.2 
234 232.0 
240 "h~ • " • 

TABLE NO. 4 

ACCUPJ\CY TEST No. 2 - DISTANCE TR!\J.IJSLIT'I':ER 

CONDUCTED AFTER S:-IOCJ< 'fEST AND ADJU:3Tt:JENTS 
TORQUE LOAD ON DISTANCE OUTPUT SYNCRO - 5 oz-ins. 

DISTANCE OUTPUT 
UP SCALE 

55 Cycle_ 115 V - 60 Cycle 122 V - 65 _Cycle 
Error Average Error Average Error 

r;em rpm rpm rpm rpm 

0 0 0 0 0 
+0.2 12.:3 +0.3 12.1 +O.l 
+0.2 24.1 +O.l 24.l +O.l 
-a.s 35.6 -0.4 35.5 -0.5 
-0.8 53.2 -a.a 53.1 -0.9 
-0. 7 95.6 -0.4 95.6 -0.4 
-0.8 119.2 -0.8 119.0 -1.0 
- 1.0 149.2 -0.8 149.2 -0.8 
-1.4 178.6 -1.4 178.6 - 1.4 
-0.8 209.4 -0.6 209.2 -0.8 
-2.0 232.B -1.2 232.0 -2.0 . . . ·~t ••• ••• {~ ... . .. 

Note: Maximum allowable error + 
- 1.2 rpn. 

DOWN SCALE 
115 V - 60 C;y:cle 

Average Error 
rpm rpm 

0 0 
11.0 -1.0 
23.2 - 0.8 
35.4 -0.6 
53.3 -0.7 
95.5 -O.s 

118.7 -1.3 
148.8 -1.2 
178.6 - 1.4 
208.4 -1.6 
232.4 -1.6 
➔~- ••• . .. 

.;~ -- Upper Limit Switch prevents proper operation at this setting. 
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Speed 
Transmitter 
Indication 

Knots 

0 
2 
4 
6 
9 

16 
20 
25 
30 
35 
39 
40 

TABLE NO. 5 

ACCURACY TEST No. 3 - SPEED TRANSHIT'i'ER 

CONDUCTED AFTER SHOCK AND VIBRt1.T I ON TE-3T 

SPEED IllDICATIQN 
UP SC.i',LE DOWN SCALE -

108 V - 55 C;y:cle 115 V - 60 Cycle 122 V - 65 cicle 115 V - 60 Cycle 
Indicated Error Indicated Error Indicated Error Indicated Error 

Knots Knots Knot s Knots Knots J<nots Knots Knots ________ , __ ,.,_.., ____ ___ 
0 0 0 0 0 0 0 0 
1.97 -0.03 1.97 - 0,03 1.97 -0.03 1.98 -0.02. 
3.91 -0.09 3.91 -0.09 3.91 -0.09 3.98 -0,02. 
5.91 -0.09 5. 91 -0.09 5.91 -0.09 5.98 -0.02 
8.89 -0.11 8.89 -0.11 8.89 -0.11 8.96 -0.04 

15.87 -0.15 15.87 -0,13 15.87 -0.13 15.97 -0. 03 
19.91 -0.09 19.89 -0.11 19.91 - 0 . 09 19.99 -0.01 
24.98 -0.02 24. 98 -0.02 24.98 -0.02 24.96 -0.04 
29,86 -0.14 29.86 - 0.14 29.86 -0.14 29,90 -0.10 
34. 87 -0 .13 34.87 -0,13 34.87 -0 .13 34 . 97 -0 . 03 
38,88 -0.12 38.88 -0.12 38.88 - 0,12 38,97 -0.03 
39 ,89 -0 .11 39 . 89 -0.11 39 . 89 - 0.11 39.89 - 0.11 

Noto : Maximum allowable error : 1% of full scale= ~ 0.4 Knots. 



TABLE NO. 6 

ACCURACY TEST No. 3 - DISTANCE TRANSiYIT'l'ER 

CONDUCTED AFTEI? SECNID SHOCK AND VIBRt!.TION rgsT ' HD .'tDJU'iTMENTS 
TORQUE LOAD ON DISTANCE OUTPUT SYNCRO - 5 oz-ins. 

Speed ______ _______ -·-· _________ ___ . ___ -· -·- DISTANCE OUTPUT... . . _ ........... __ _ . _ 
Trans mitter UP SCALE DOWN SCALE--
I ndication Requirecr--100· v·~ __ .55_Qycle .. _115 V - 60 _Qycle i22 __ v ·:... 65 _Qycle 115 V - 60-Cycle 

Knots 

0 
2 
4 
6 
9 

16 
20 
25 
30 
35 
39 
40 

Aver age Error Average Error Average Error Average Error 
rpm r pm rpm rµn ----~_ .... p_m __ .-=.r..:.p=m ___ ...;r~pm ___ r...._p_m ____ rp~m_ 

0 
12 
24 
56 
54 
96 

120 
150 
180 
210 
2:34 
240 

0 
11.4 
23.2 
35.6 
53.4 
95.0 

118.2 
147.8 
177 .4 
207 .5 
231.0 
,,. 
" ... 

0 
-0 . 6 
- 0.8 
-0.4 
- 0.6 
- 1.0 
-1.8 
-2.2 
-2.6 
-2 . 5 
- 3.0 . . . 

0 
11.6 
23 .1 
35.6 
53.4 
94.9 

118.4 
147.8 
177 .3 
207.3 
230.9 

0 
-0.4 
-0.9 
.....0.4 
-0.6 
-1 ,1 
-1.6 
- 2.2 
-2.7 
-2.7 
-3.1 . .. 

Notes: Maximum Allowable Error - :!:. 1,2 rpm. 

0 
11.5 
23.2 
35.5 
53.4 
95.0 

118.2 
147 .8 
177 .4 
207 . 3 
230.8 

0 
-0.5 
-0.8 
-0,5 
-0 . 6 
-1.0 
-1. 8 
-2. 2 
-2.6 
- 2.7 
-3.2 

0 
ll.4 
23.3 
55 .5 
53.0 
95.3 

118.3 
148.5 
177 .4 
208.0 
231.4 

-ii- -- Upper Limit Switch prevent3 proper operati on at this s etting. 

0 
-0.6 
- 0.7 
-0.5 
-LO 
- 0.7 
- 1.7 
- 1.5 
-2.6 
-2.0 
- 2.6 . .. 



m 
0 

~ 
Ch 
:;; 
ffi 
C 

Speed 
Transmitter 
Indication 

Knots 

0 
5 

12 
18 
22 
28 
32 
38 
40 

TABLE NO . 7 

ACCURACY TEST No. 5 - SPEED AND DISTANCE TRANSMITTERS 

CONDUCTED AFT7Tc SHOCK itND VIBRl\.TlON TESTS .'.\.ND ADJUSTMENTS 
TO DISTANCE TRANSMITTER 
TORQUE 10 .. \Jj ON DISTANCE OUTPUT SYNCRO - 5 oz-ins. 
Supply - 115 Volts, 60 Cycle 

- · SPEED INDICATIO=N ______ _ _ _________ :pJSTANCE 0UT_P.{JT 
UP SCALE_____ _ DOWN SCALE -·· UP SCALE -- nmm SGAL:E: 

Indicated Error Indicated Error Required Average Error 
Knots Knots Knots Knots rpm rpm rpm 

0 0 0 0 0 0 0 
4.91 -0.09 4.96 -0.04 30 29.0 -1.0 

11.87 -0.13 11 ,97 -0.03 72 71.0 -1. 0 
17.90 -0.10 17. 99 -0.01 108 106.4 -1.6 
21..89 -0.11 21.97 -0.03 1:32 130.4 -1.6 ' 
27.87 -0.13 27. 96 -0.04 168 165.8 -2.2 
31.87 ..:.0.13 31.96 -0.04 192 189.4 -2.6 
37 .90 -0.10 37. 99 -0 .01 228 225.4 -2.6 
39.89 -0.11 39.89 -0.11 240 J'. "' ... . . . 

Note: Maximum allowable error-Speed~ 1% full scale + 0.4 Knots 

Distance-·! 1.2 rpm. 

Average Error 
rpm rpm 

0 0 
29.4 -0.6 
71.6 -0,4 

107,2 -0.8 
130.8 -1.2 
166.2 -1.8 
189.8 -2.2 
226.0 -2.0 
-,, ... • •• 

➔~ -- Upper limit switch pr events proper operation a t this setting. 

.. 



Speed 
Transmitter 
Indication 
- . Knq_~~-

0 
2 
4 
6 
9 

16 
20 
25 

0 30 
m 35 
(") 39 

i 40 

CJ) 

:ti 
m 
C 

TABLE NO. 8 

ACCURACY TEST No. 4 - SPEED AND DISTft.NCE TR.'':NSHITTERS 

CONDUCTED AFTER ENDURANCE TEST 
TORQUE LOJ~D ON DISTANCE OUTPUT SYNCRO - 5 oz-ins. 
Supply - 115 Volts, 60 Cycle. 

_______ SPEED INDICATION ··-----~TANCE OUTPUT 
___ UP SCALE . ___ __ . _ _ DOWN SCiLLE UP SCALE ____ J).QlVN 
Indicated Error Indicated Error Required Average Error Average 

Knots Knots Knots Knots rpm rpm rpm rpm 

0 0 0 0 0 0 0 0 
1.96 -0.04 1.98 -0.02 12 ➔H~ 10.4 -1.6 4h'l- 12 • 5 
3.91 -0 .09 4.00 o.oo 24 ·}}-{{- 23.4 -0.6 \(.\I 

"h ;~ 23.9 
5.90 -0.10 5.97 -0.03 36 -~H(· 35.2 -0.8 ➔Hl- 36. 2 
8.91 -0.09 8.96 -0.04 54 -,<-;:- 53.7 -0.3 54.0 

15.91 -0.09 15.99 -0.01 96 95.2 -0.8 95.6 
19.91 -0.09 20.00 o.oo 120 117.7 -2.3 120.0 
24.90 -0.10 24.97 .:..0.03 150 147.8 -2.2 148.5 
29.86 -0.14 29.91 -0.09 180 177 .8 -2.2 178.9 
34.88 -0.12 54.96 -0.04 210 207.9 -2.1 208.5 
3R.91 -0.09 38.98 -0.02 234 231.2 -2.8 231.3 
59.91 .. - -0.09 39.91 -0.09 240 ~~ ... ... >< ,. ... 

Note: Maximu.m allowable error - Speed - ± 1 % of full scale - ± 0.4 Knots. 
Distance - !. 1.·2 rpn. 

-)~ -- Upper Limit Switch prevents proper operation &t this setting. 
{H:- -- Operation unstable and readings not reliable. 

SCALE 
Error 
rpm 

0 
+0.5 
-0.1 
+0.2 
o.o 

- 0.4 
o.o 

-1.5 
-1.1 
-1.5 
-2.7. . ... 



DECLASSIFIED PLATE I 



DECLASSIFIED 
PLATE 2 



DECLASSIFIED 
PLATE 3 



oeclJ\SS\FIED 
PLAT E 4 



DECLASSIFIED 
PLATE 5 




