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ABSTRACT

The Model UM Switching equipment is employed in Loran trensmitting
stations to correlelate the mejor station eguipments 2nd to verform the
functions of selection, isolatinon ané diseriminstion, The equivment
conteing three electronic discriminestors whose ovurpose is to isolate
the timer receivers when the locel pulse is being transmitted. Normally
only one discriminator unit is used, but if the stetion is double pulsed
end wave sntennas are used, two discriminstors are necessary; the third
being used 2¢ 2 stendby. The equipment is also equivved with controls
vhich permit the ooerestor to connect 2ny timer to any trensmitter,
end any discriminstor tc 2ny timer.

The equinment wers instzlled 2t the exnerimentzl Loran Station,
of thie Lehoratory, =t Chesameake Bay. Tests were conducted there
unfer scturl overstinz conditione to determine its suitebility for
Lorean Shore Staticn use,

The equinment was found to he electrically suitahle for use 2t
shore stations; hut the mechenicel desizn of the equioment should be
imoroved to meke servicing snd instesllation easier.

It was found thet 2 lerge a2mount of noise wes genersted by the
discriminators, tendine to decrease the sensitivity of the receivers,
This, however, is not serious with the wresent geogrevhicel seperation
of the stations, but if the hese lines are to be increaged, this extrae
noise might beccme objectionadble, :

A summery of the tests ccnducted is included in this renort as
well as the shortcomings of the mechanical design,

At the conclusion of these tests, the subject eguivment wes started
on & 3000-hour 1life test to determine the quelity of the comvonents.
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INTRCIUCTION

1. A pre-engineerinz model of the UM switchinz equivment was submitted

to this Lahoratory by the General Electric Comwveny on 10 Janusry 1945,
Preliminary tests were conducted on this model (reference 3). The
nrevroduction model was suhmitted 19 February 1945, and tests were carried
out to determine major cheanzes to be made (reference 3). The vroduction
model was received at the exmerimental Loran staticn cf this Leborstory

on 10 December 1945, A comvlete electrical and mechanicsl snalysis of

the equivment wes conducted cn the finel model from 10 December 1945 to
3l Januery 1946, '

I¥STALLATION OF THE EQUIPMENT

2. Some difficulties were encountered when the Model UM Switching geer
was installed at the experimentel Loren Steticn. It was fcund thet good
contact could not be made between the inner screen cf the shielded rcoom
2nd the flange of the entrance bex., This would be avoided if the inner
flenges were vrovided with slotted meunting holes, which would permit
ennuzh adjustment tc obtain goed contact ageinst the inner screen,

3. It was found excessively difficult to ceonnect the co-axial csbles

leading from the timers, This situsation was due te the crowding of the

Jacks cn TBZ701, The terminsls on TB3705 were found tc he tco cloee tegether
for essy ccnnectinn of the mower le=ds,

MECHANICAL IKSPECTION

4, The second discriminator cruld not be slid in end cut of the cabinet
withrut usinz a grest amount of frrce. This wes due to a neoer f£it between
the runners znd the sides of the cebinet. Kr 2djustment hes been vrovided
te cerrect this binding,

5. .The switches cn the nower contrel nznel éo nct work nreverly. The
slet throush which the switches fit is net wide enough to nermit orever
overetirn, i

6, The crver rn the reer of the nower contrel neznel is very flimsy, and
the result is a2 noerr fit.

7. The leads to the terminsl beard cn the first attenustnr stage sre teoo
shert. Since these lesds have tc be remeved %o replace the tube, the
stretching necessary to reconnect them might cause failure in time,

8. The antenne switch shculd be releccated tc nermit the rmerater to check
its setting more readily,

9. The cutout nower terminals ere not cecvered, This might result in injury
te perscnnel, The snace heaters alse should be nrovided with an adeguete
guard te orevent injury.
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ELECTRICAL AWALYSIS

10. The ettenuatirn characteristics nof the equinment were measured using
the leccel transmitted Leran signal 2s the high voltege scurce. While the
trensmitter wes on, the effect nf zrounis was studied, It wes feund that
neither the lrcatirn ~f the discriminator units in the cabinet nor the
nnsiticn of the rear deer hed any ammrecisble effect ~n the attenuation,

11, The attenuatirn between the innut of the diseriminstors and their
rutmut was messured durinz the bhlenked neriecd, The attenuaticn was as
follews:

UNIT ATTEFUATION
& > 137 db
2 >137 db
3 127 dn

The diseriminster returncd to normal #ain in 300 micreo-secends after massing
of the blenking nulse., The received signal suffered ne hresthing, (over
sheot ), during this return tn normel gain, Becsuse eof the lack &f bresthing,
there will be no harmful effects en the timer synchronizer. The gain of

the diseriminmtor units durins an unhlanked nerind wos 6+.5 db fer all

three discriminaters,

12. The delay through the discriminatcr units was measured by & medel

UJ timer which hsd twe micrcsecrné merkers, This delay was found teo be
less then 0.25 microseconds. The deley throusgh the filters wes 1,70 micre-
secends, This lerge delay is nct sericus, since when a filter is uveed

it is' alweys commrn te brth lrcel =nd remote chennels, snd the difference
in delay remeins less than 0,25 micrnseconds.

13. The attenuztirn between the invut of the distent signel branch end
the términated sutnut of the locel siznal branch was found to be 145 db.,
The snecificetions require an attenuatirn grerter than 130 db (reference 4).

14, A sisznel imnressed on the local siznel in-ut was attenusted 137 db
to the remote cutnut. In this case alse, the snecificatiens require not
less then 130 &b attenustion (reference 4),

15. Tre attenusrtirn between the inmut remote chennel and the invut lecal
channel wes 43 db, The snecificatiens require 40 db,

16, The attenustirn between the lrcal pnd remnte secticns of the timer
selectirn ewitch was greater than the smecificetion limit of 60 b
(reference 4).

17. The leaksze hetween the 100 kc harmeonics 2t the 100 kc selector switch

is insufficient tr ceuse interference between channels when checking cne
nf the timer freouencies #za2inst the YWV standard frequency broadcest.
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18, It was found that encuzh noise wes zenersted in the discriminater
units to increase the nrice rutnut of the timer receivers by =bout 13 db,
Thie wes sufficient t~ reduce the receiver sensitivity by ebeout 10 db,
Thig reductirn is nct seriouns with the »resent statirn sensratirn as the
sianal strengths will still be abrve the nrise, hut if a zreater station
severaticn is used, trouble misht be encruntered,

15. The equinment was found tn overate satisfecterily over & temverature
range from O°C te olus 50°C and with relative humidities un tc 95 ver cent.

COFCLUSIONS

20. The subject equinment wes fruné tn be electricelly setisfectery frr
Nevel use in Leran shere statinns, Hewever, 2 mechenical insvecticn
sugsested the desirebility of miner chenses to insure cleser cnmmlisnce
with Naval specificatinns.

RECOMMENDATIONS

21. The frllowinz chenses e2re recommended in the Mecdel UM switching equin-—
ment tc make it more suitsble for Leoran Shere Staticn use:

{#) Mechanical
1. The degizn of the chessis slides shoulé he imnroved te vermit
nrener adjustment. (Parazranh 4),

2. The mounting of the mower switches sheuld bhe immraved to allow
mrre ready rmeretiecn,

3. The inside groundine flanszes shruld be nreovided with slets fer
ad justment . (Parszranh 2),

« The gize of the heads rn the screws thet secure the cover pleate
te the entrance bnr is ten large fror the screws used. This lerge
head fives » false immressicn of strenzth which might result in
the breakinz of the secrew.

5. The ceover rcn the rear of the vewer manel is net eesily remcved
and renlaced, A cever of heavier meterial is reccmmended,

6. A zreater distance should be vwrovided bhetween the timer jacks
cen TB 3701 sc instellati~n snd meaintenance will be less difficult.
(Peragrevh 3). An increase ef one-half inch would immrove the
situaticn crnsideradly, end even mere wrulé be desireble.

5. & mrre nesitive methnd nf zroundinz the rear of the discriminater
chasgis sheuld be used,

7. The gnecins of the terminels rn the mrwer cutrut terminsl beard

shruld be increzsed by et leest cne inch tec make installaticn
easier., (Paregrs~h 3).
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8. The antenns switch r~n the discriminaters shruld be made mere
accegsible,

9. A guerd shruld he nlaced in frent of the nower switches tn orevent
demege nf these switches Adue tn rmeratirn by the feet cof the
nneraters,

10. The lesds tn the terminsl hezrd on the first a2ttenuater stage
cf the fiscriminater shruld he lenzthened by a2t least cne-feurth
inch., (Parezrsvh 7).

11, The sneke fuse rack shrul@ be mafe tc accemmcdate snmAre fuses
of 811l sizes 28 well as the manel lamus.

12, Allen set-screw wreﬁches shruld be nrovided te mermit removal of
contrel knehs

13. The nigteils of the comnonents shculd nrt be clinped close to the
lug to which they are soldered, A shert epd abrut cne-sixteenth
of an inch leng sheuld be left orotruding te meke removal eesier,

14, Covers shruld be nlaced over the snace heaters and the nower
cutout terminal beard to wrevent vnssible injury te merscnnel,
(Peregranh 9).

Electrichl

1. The amount of nrise generated by the discriminatnrs should be
reduced. (Perazrsvh 18). This is net crvered by aonlicable
snecificaticns; however, some attemnt should be made to reduce

this large amount of noise, nrovicded the attenusticn characteristics

are not wrejudiced as & result.

REFERENCES
1. BuShivs ltr NMlsr 81395 Ser (-935-1131c of 5 Janﬁary 1945 to NRL -~

2.

Assignment of Problem.

¥RL 1tr. C-SB?—Q!lO(FE?:JWB) 8—350—25/45 of 8 February 195 to
BuShips. I'RL Report on Fre-Engineering Model of UM Switching Equivment.

NEL 1tr. C-567-9/10(354 : JWE) C-~250-95/45 of 20 March 1945 to BuShivs.

YEL Revort on Pre-Productinon Mcdel of UM Switching Eouipment.

BuShips Specification RE 134 1104A, BuShivs Specifications for Switching
Equipment . '

DECLASSIFIED



DECLASSIFIED

- UM SWITCH GEAR PLATE |



PLATE 2

3
<
=
o
=
=
e}
=
]

I ITE BN VL 11 |
T -

DECLASSIFIED




LMo LU

ENTRANCE BOX PLATE 3
— UM SWITCH GEAR




