WCS-100/WCS-200

WR-100 Receiver Specifications
Frequency Range. .............. 118-136 MHz
__ Numberof Channels............ 1
"~ "Operating Temperature Range. ... ~40°C ro + 60°C
Sensitivity. . .. ovviiiiiiiaiens 4 uv hard, 30% madulation
for 10 db %’i 3 uv hard typical
Seloctivi
Standard BWunit............ +9.8 KHz Min, 6db
=21 KHz, Max, 80db
Wide BWunit.....o.ovveies * 14.8 KHz Min, 6db
+ 28 KHz Max, 80db
Jmage and Spurious Responses . .. More than 100 db down
. Intermodulation . ........ ... Morc than 70 db above threshold
o sensitivity, 25 KHz spacing std. BW unit,
50 KHz spacing wide BW unit
Cross Modulation (ARINC
characteristic S66A method) .. ... 80 db above threshold for audio 10 db
down at 25 KHz (Std. BW unir)
%50 KHz (Wide BW unit)
Dynamic Range.............. =3 db from 3 to 300,000 uv
1 V maximum
_ Respoaselime ... Attack dme 10 milliscconds
' Release time 20 milliscconds
Squelch.......ovvieinenn %ﬂ squelkh with carrier
squekch backup — panel adjustablc; or
carrier squelch only — internally
adjustabic
Audi .
Outputs .......ooovveaiinss Loxcal speaker and balanced audio to 2
remoxe linc
Local Speaker Power. ......... 2 wans into 4 ohms (built in speaker), less
than 6% distortion
Remote Line Power. ......00 0 4 6 dbm into 600 ohms, less than 6%
distortion
Frequency Respomse .......... +3 db, 300-3000 Hz, both outputs
Power Requirements
ACorDC.......oovvivvienes 115/230 V 50/400 Hz 25 VA 28 V d¢
negative ground, 0.25 amps standby, 0.75
amps receive
SIZC . .ritertieee e ieans 8W (20.3 am), 3%°H (8.4 cm), 12D
(30.5 cm)
Weight . ... 6 pounds (2.724 kg)
WT-100 Transmitter Specifications
~requency Range. . ... ... ..., 118 to 136 MHz
Jumber of Channels. . .......... 1
Power Qutput ...........c..cues § to 20 watts adjustable
Load Impedance . .............. 50 ohms, burnout-proof infinite VSWR
DuryCycle.......cooovvenens 50% at +60°C
FraumcyStabimy............. £0.0003% —40°C w + 60°C
Modulation .............c.c0hs 100%

Brission. . .......ccooiaeiiiaan, 6A3 (voice) 13A9 (dara)
Audio Frequency Response...... 3 db 300-3000 Hz
Audio Distortion. . ............. Less than 7% at 90% modulation
AudioInput................... - 30 to 0 dbm 600 ohm remote line or
{ocal dynamic microphone
ﬂ)urlous ...................... 110 db below carrier
AMNONICS ..o vvevvnnaes More than 70 db below carrier
Keying TIN® .. .ooovviaviiinens Full power output in 15 milliseconds
Time-Out Provision ............ Admustable transmitter time out circuit —
range 30 to 180 seconds
Audio Compressor ...........0s 3 db risc in ourput with 20 db increase in
audio input
Tone Keying Circuit
FIOqUENCY. ..vvveviervneinnns 2300 Hz (adjustable)
Input Level. ....oooviieinnnn, 0 dbm to —40 dbm
Power Requirements............ 115230 VAC 50/400 Hz 150 VA or 28
V dc negative ground, 0.1 amps standby,
4 amps wransmit
SIZE .. i 8°W (20.3 cm), 3%i¢"H (8.4 cm), 13%14D
(33.8 am)
Weight ..o 11 pounds (5 kg)
WCS System Specifications

Bate isions (intemally diode switched)
Ooﬂunutd“y i -Pb':’:lk‘prwishn when using 4 wire (2 pair) telephone line
Single pair, volce grade, without d-¢ retum

“Tone receiver built in. Tone key reject filters available a5 an option
Single pair with $000 ohm maximum d- retum (floaring d-c keying
power s:xg{ply provided)
“Two Palr, volee grade, without d-¢ retum
Two Pair with d-¢ retum
Receivet MUTNE .o ovveeriicnnes 50 db muting of recciver when using
single pair configuration.
Mounting. ..........cooveiant ivnal desk-top or 31" (8.9 cm) high
ay rack configurations with
3 hanger provided
WCS-100 Dimensions .......... 3'%,"H (8.8 tm), 19"W (48.3 cm),
13%¢°D (33.8 cm)
{allow 1° (2.5 cm) for plugs)
WCS-200 Dimensions .......... B"W (20.3 cm), 7H (17.8 cm), 13%D

(33.8 ¢m) (allow 27, 5 cm for plugs)
NOTE: “Pricss, delivery and specificasions are subject to change without nosice.

UJULFSBERG M

ELECTRONICS, INC. §"F
unit of Sundstrang Corporation UG

11500 WEST 89TH STREET « OVERLAND PARK. KANSAS 66214
TELEPHONE (§13) 492-3000 « TELEX WUO 424262 WULFSBERG OLPK
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4.3 Bandwidth

8andwidth measursmsnts wers conducted in acsordance
with applicable parts of FCC Rules & Regulations, Part

2.989.

4,3.1 Emission Limitations

a.)

Figures 4 and § show spectrum analyzer

displays of the transmitter occupied bandwidth
for 20 and § watt outputs. The transmitter was
modulated with 2500 Hz of sufficient level to
produce 50% modulation, then increased 16 db to
produca the spectrums shown.

Table 4.3.)

Powar Output (unmodulated) = 20 wacts

Sldeband Frequency Power
Carrter (fc) 17.8  watts
fc £ 1.5 KHZ 3.16 watts
fo £ 5.0 KHz 63.1 mw
fc £ 7.5 KHz 5.62 mw
fe 2 10,0 KHz 0.224 mw
fo t 12.5 KHz 70.8  uw
fc £ 15.0 KHZ 1.2 uw
fc £ 17.5 KXz 8.91 uw
fc ¢ 20.0 KHz 3.5 uw
fc £ 22.5 KHz 1.0 uw

b.) Requirement: From Part 87 Aviaction Services,

c.)

Conclusion:

87.71 (a), the mean power of
emissions shall be actenuated
below the level indicated in
Flgure 4e1.

The spacification was mect.
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4,3.2 Occupied Bandwidth - Tone Moduiation

a.) Table 4.3,] shows the power contained in the
carrier and sidebands for 20 watts output.

The total power I3:

P N J + P
carrier iower {ower
s ideband 71 sideband #¥2

+ P + P
upper upper

sldeband #! sigepana #<
« 7.8 + 2(3.16) + 2(.0631) + 2(.00562)
+ 2(.224 mw) + 2(.0708 aw) + 2(.0112 mw)
+ 2(.00891 mw) + 2(.00355 mw} + 2(.0010 mw)
» 24,25808 watts
From Part 87.69 (a), the occupied bandwidth is the
bandwldth that contains at least 99.0% of the
total power. (99% of total power @ 24.015 w).
However, the carrfer and first adjacent sidebands
contain 17.8 w + 2(3.16 w) = 2L.12 watts. Therefore,
the occupled bandwidth Is 5.0 KHz.

In a similar manner, the occup!éd bandwidth for
5 watts output was calculated and found to be 5.0 KHz.

b.) Requirement: From Part 87 Avlation Services,
87.67 (b), the maximum allowable
occupied bandwidth is 25 KHz.

Conclusion: The specificacion was met.




4.3.3

Occupied Bandwidth = Data Modulatlion

Test Method: The cransmittar was modujated with an
actual data signal, the format haviag been previously
describad In paragraph 2.1.1. The level of the input was
adjusted to producs 90% modulation during audic peaks. The
bit rate was 2400 per second. ,

- The resultant spectrums are shown in Figurs 6 for
20 wacts output and Figure 7 for § watt output. This
spectrum was strip integrated to determine the cccupled
bandwidth.

In chis manner, che occupied bandwidth was determined
to be 5100 Hz for 20 watts output and 7500 Hz for 5 watts

output.
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FEDERAL COMMUNICATIONS COMMISSION

WASHINGTON. O.C. 20324

GRANT OF CERTIFICATION

wulfsberg Electronics, Inc.
11300 West 89th Sc.
Overland Park, X5 66214

Attention: Cole E. Cunningham

Data of Grant:  December 16, 1977 File No: 6130/TD EQU 4-~3-4
Application dated: November 3, 1977 Label pursuant to Sectiom 15.71

Class of equipwant: Communications Receiver
(118.000-135,975 MHz) Aeromautical
Trade game: WULFSBERG

Model No.(s): WR-100
Mfr. Wulfsbarg Electronics, Inc. (USA)

Certificacion {3 herebv granced for equipmentc listed above. The
equipment covered by this certificacion must bear the idencital trade
name(s) and mode! number(s) lisced above. Equipment bearing a
different trade name or model number austc be certificated separacely,

Tach piece of equipment bearing tha lisced trade name(s) and model
numoer(s) shall be labeled pursuant to the provisions of the rule
seczion listed above to shovw chat che equipmenc compliss with the
technical standards {n the FCC Rules,

In corresponding concerning this Granc of Certification, please
refer to dacta of grant, the file number and the model number(s)
of the squipment.

#47921

-

ts ' FEDERAL =2 LY.
COMMUNICATIONS @! Vg
COMMISSION ek '
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L©C Fom "31 : FECERAL COMMUNICA TIONS GOMMISSION Asoroved 8y GAQ
areh 1° Washingren, D. C. 20554 8- 180227(R03S 1)
THis (o a8y be repreduced

ONLY. ia accordance wvith
Sy requirements oa reverse

side of s wplleaion. APPLICATION FOR EQUIPMENT AUTHORIZATION-
RADIOFREQUENCY DEVICES

INSTRUCTIONS

A. Use this fom as a cover sheet and attach the information required by Subpart | of Part 2, Part 15, or Part 18 of
FCC Rules, snumerating the exhibits in Item 9 below,

. suorc ward SOBY ol Lic cunpleld tpplionion, togathes with the fae runired (Ses 14 Ldd0S ard L1139 9f FGG
Rules) to: Fedaral Communications Commission. P. O. Box 19302, Yashington, 0. C. 20036. .

i« Aeplicauon is for/sheek naly une box) L certfication T Type Acceptmnes [ Type Approvai

2. (&) Name of Applicsat

WULFSBERG ELECTRONICS, INC.

ey, atrcec|c2t 11300 West 89th St.

city, state, Overland Park, XS 66214
zip code)

(¢) To Wie auendon of Cols Z. cumgm

1. Name snd sddress of person t0 whiom authonzation I8 to be sent (if dilferent frem [tem 1)

Same

4. Name and address of manufacturer of equipraent (if differeat from Item 1)

Same

5. ‘8) Kind of srnipment
Receiver

‘%) Pawer Supply /check ones

Cac = Bautery X owmer (saecify) 0L

fe) Trade Neme(s) WULFS2ERG

{d) Vodei Numbers) or Type Number

AR-100 -

4, (a) |3 this wpplicauva lor & modification of & previously type spproved equipment or (or 8 chenge in its
iden 4 fienuon? :

‘9) [ ““YES,” state the previous (dentificauen of the equipment

. EAUIPMENT SPECIFICATIONS

13) Proquency rengr (3) Asted RY power output (If venebis, pive renge)

118.0C00-135.975 MHz - N/A

r¢) Powar nput te final AF vapliflee (1f sgplicanin) () Reed .'r«\--u:.v tolerencs

N/A N/A

APPLICANT SHOULD NOT USE This 8LOCX

ACSOUNTING CLASSIFICATION

T e e nrerneme b1 prems IO T2 A hEY ] .« Quer -




222

FCC Form 711
7. (e} Emisstun denignaton s} (A Type number of associated traasmticr
WT-=100
N/A 0 Modc! aumbcr af atiocialad rectiver
N/A

%. Operauss unll‘r-l'é-c—ﬂuln Deme

87

4. jowas numb;-r—;( &M TS suachud w this spplicauon: A . TT TI—
(Auach List of Exhibits)

10, Purson 10 be centacted for technical ninmmation coaceminy thes spplication

(e} Name (dY Muiling aridrase
Ralph J. Crumrine WULFSEERG ELECTRONICS, DNC.
to) Tille : ].1300 W. 89th Street
Tngineer overlasnd Park, KS 4624
{¢) Ares Cuds Telcohone Numoer
912 888=764L5
CERTIFICATION

[ certify thac | am authorized to sign for the applicant and tiar =1l the statements in this application and in the 2xhibe
iss atiached hereto are true and correct to the best of my “nowledge and belicf.

[ furthae ceruify thac. if the applicant is not the actsal manufacturer of the equipment lisied above, Sppropriate acrange-
menrs have teen made with the manufsciurer 1o 3sSure that production units of this equipment beariag the applicaat’s
brand and type number will coatinue lo comply with the Commission’s requirements.

WILLFUL FALSE STATEMENTS

APPLICATICN MUST BE SIGNED AND DATED HMADE ON THIS FORM ARE
PUNISHABLE BY FINE AND
ITZSEFeG TISCTRONICS, THC IMPRISONMENT, U. 8. COUE,

TITLE (8, SECTION {301,

Appticant M aname 83 thown in item 1)

Tide: Tige D.vm:” Tlnzi""g‘."" ne Date Mﬁzl /?77

Sighed 'y

P
NOTIQ.‘.‘(TO INDIVIDUALS REQUIRED BY THE PRIVACY ACT

The solicitation of the personal information requested in this form is 10 determine if your equioment is suitable
for an equipment authotization pursuant 0 Paus 2, 15, and 18 of the Commission’s Rules. The iaformazion
wiil e used by the FCC staff to evaluate the equipment and to maintoin 3 computer date base of authornized
equipment, No authorization con be granted uniess all information requested is provided, '

DISCLOSURE OF INFORMATION

Uaiess otherwise determined, atl data submitted will be made svsilable for public inspection. . Sec. 47 C.F.R. Sec.
0.457(d) (D); 5 U.3.C. Sec. 352.

FCC FORM 731 MAY BE REPRODYCED PROVIDED THE FOLLOWING CONDITIONS ARE MET:

1. That private companies reproducing the form use the offset process exclusively:

2. That private companies reproducing the form tefzatn from acluding thereia oc
attaching thereto any advertisiag matter or deleting any matezial from the form:

3. That private companies reproducing the form exercise care to assure that he

* o being teproduced ar distributed is the current edition prescndy used by
the Commission for the type of application involved: such privete company (@
be advised that. though the Commission will endeavar 1o heop the public
advised of tevisions in the form, it cannot assume responsibiljty (o the extent
of climinating 3ay element of risk aguinst overstocking, ctc.
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FEDERAL COMMUNICATIONS COMMISSION
WASHINGTON, D, C. 20354

GRANT OF TYPE ACCEPTANCE

wulfseswg Llsotronios, Ino.
11300 W. 89th Street
Overland Park, XS 66214

Attention: Cole E. Cunningham

Re: Application dated Novyember 3, 1977
Name of greates Wulfsberg Elactronics. IEC.
Equipment Type Numbar_Wwr-100
Manufactursr 17w lectronics. Inc.

Pursuant to the above referencad appiication, TYPE ACCEPTANCE of the equipment specified {S
HEREBY [SSUED to the above-named GRANTEE for use under the Commission’s Rules and Regula-
tions as shown herein.

DATE OF GRANT: December 9. :977 ’
Rule(s) Part Feequency {nput Output Feequency
Note(s) Number(s) Range (WHZ) Wacts Wartts Toletance Eaission
g, ™7 37 g1 = 20 acCes BA%
g g7 1224126 - 20 ~oC3 IS
Remacks:

3G: The output power is contipuousiy variable “rom tze value listed in tais
anzry $0 25%=3C% ol the value listed.

T: Capable of operation withia 2S x4z authorized bandwidth.

c-7 FEDERAL A
s > COMMUNICATIONS f‘ 0 ."l,j:'
ME CoMMISSION _,@

)ﬂ"

FCC Form 723-A
Octobar 1977
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vCQ Form 751 FEDERAL COMMUNICATIONS COMMISSION Aspraved By GaQ
March (374 \Vashinqtoﬂ. 0. C. 20554 8.180227(R0O3sT)
This foma m3y Se reproducvd

ONLY in sccordance with
he recuirements on raverss

side of dus application, APPLICATION FOR EQUIPMENT AUTHORIZATION-
RADIOFREQUENCY DEVICES

INSTRUCTIONS

A. Use this form as a cover sheet and attoch the informetion required by Subpart | of Part 2, Part 13, or Part 18 of
FCC Rules. enyzerating the exhibits in Item 9 below.

8. Submit ONE COPY of :he complieted application, logether with the fee requited (See $11.1102 and 1.1130 of FCC

Rules) to. Federsl Commuaications Commission, P. O, Box 19302, Washington, D. C, 20036.

1. Agsllestion 18 for!check anly one- bzt —. Cerulicsuon X TYpe Accaptance [ Type approval

2. (a; Naume of Applicant

WULFSBERG ELECTRONICS, ING.

o e ™ 11300 4, 89th Street
ay, s, Overland Park, KS 66214

zip code)

(€} T the sttention of Cole g, ¢ gm

3. Name and addrest of 2ermon to whom suMorizstion ik t0 be sent {if different (rom {tem ()

Same

4, Name and address of =anufacairer of equipment (Ll diffcrene from {tem 1)

Same
5. (41 Kind of ecuspment Recsiver
18) Bower Suppiy vAeck ones —_— —
T_AC = Gattery X Other/ pecify) ALLIC
fc) Trade Namcts)
Wulfsbterg
(4) Modyi Numben's) or Typs Number -
t
6. ‘a) |3 ‘s applieauon for 3 medificauon of s previcusly type spproved equupment or for a change 1n its Y<S© “C

idmuyficauon? . 1 A

(5 If "YES.' siate the previous 1dentificaucn of tie equipment

~

. EICIPUENT LPECIFICATIONS

(31 Frequency rengn () Resed RP power suiput (If varianie, give renge)

112.000-125.975 iz 5-20 Watts, variable

(Jd) Rated (requeney telersnae

t¢r Pawer nput o Aaal RF smolifier (i applicadies

LO watts + .0003%

APPLICANT NOULD NOT YSK THIS BLOCK

ACCQUNTING CLASIIIC A TION
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(e¢) Emission dusignnlons)

643, 6A9

) Type aumdar of asseciated tragsmitter

N/A

1) Mudgel r¢ 0f aggociuted receriver
Wi 108"

§. Operayon undt-f-F:CC Ruies Parts 87

9. Total aumber of EXHIBITS sttachud to this spplicauon: Nops .
(Astech List of Exhibiis)

10. Person (O be contaciad for TechAICal wlomalon conceming this spplication

(8} Name W) Mulihg undreas
- alph . fraen WULFSEERG ELECTRONICS, INC.
e Enginesr 11300 W, 89th Street
. Overland Park, KS 6621L
(e) Ares Code Tricshone Number
913 8e8-764L5

CERTIFICATION

1 certify thet 1 am authorized to sign for the applicont snd thae all the statements in this
its attached hiereto are trye and correct (o the best of my knowladge and belter.

[ further cestify that, il the applicant is aot the setual manufacturer of the equipment listed above, appropriate arrange~
reats have been made with the manulacturer to sssure that production units of this equipment bearing the applicant’s
brand and type aumber will conunue to comply with the Commission's requirements.

application and in the exhib-

WILLFUL FALSE STATEMENTS
MADE ON TMIS FORM ARE
PUNISHABLE BY FINT AND
INPRISONMENT, U. S, COUE,
TITLE {8, SECTION 1201

Dne“/é?"r“'g / fP;

APPLICATION MUST BE SIGNED AND DATED

L awine

NOTICHU INDIVIDUALS REGUIRED BY THE PRIVACY ACT

The sslicitation of the persanal information requested in this foem 15 to determine Lf your equipment is suitabls
for an #quipment suthorization pursyant lo Parts 2, 15, and 18 of the Commission's Rules. The information

will be ysed by the FCC staff 1o evaluate

the equipment and to maintain s computer data base of authorized

equipment. No authorization can be granied ynicas a

il information requested is pmvided.

D{SCLOSURE OF INFORMATION

Uniess otherwise determined. all dats suomits
0,457(¢) (D); 5 U.S.C. Sec. 352

ed ~vill be mude available for public inspeciion. Sec. 47 C.7.R. Sec.

ECC FORM 731 MAY BZ REPRODUCED PROVIDED THE FOLLOWING CONDITIONS ARE MET:

1. That privale companies tcp:éducing the (otm usc the sifset process exclugively;
2. That private compunies reproducing the {om tefrain (rom includiag thetein or

attaching thereto 3ny advertisiag matter o¢ deleting aay material from the {orm:
3. That prnivate companies reproduciag the form exercise core 1o assurce that the
fom beiag teproduced or distributed 18 thé curteat edirion presently usead by
the Commission for the type of application-involved; such private compant 0
be advised theq; though the Commission will endeavor to keep the public
advised of revisions in the farm, it cannot assume responsibility to the exteat
of eliminanng any element of risk agmnat overstocking, erc.




From FCC Form 442 Exhibit 2 to
Item 10 4-7700-STJ-91-283

(a)

(b)

(c)

NARRATIVE STATEMENT

The complete program of research and experimentation
proposed including description of equipment and theory of
operation:

This radio station will provide an RF line between ACARS
(Aircraft Communication Addressing and Reporting System)
management units under test with the SITA Terrestrial
Network. The ACARS management units will be delivered on
Boeing 767 and 747 aircraft. This system provides a
datalink between the aircraft and the ground.

The specific objectives sought to be accomplished:

Testing will provide a basis to demonstrate the intended
function of each ACARS management unit to the FAA for the
purpose of type certification. The use of this station will
be limited to ACARS management units provided by airlines
that will be using them with the SITA network.

How the program of experimentation has a reasonable promise
of contribution to the development, extension, expansion, or
utilization of the radio art, or is along line not already
investigated:

Existing equipment allow a connection to the ARINC
Terrestrial network. This station will allow testing with
SITA, which provides service throughout Europe and the South
Pacific. The SITA station will operate as a category B
station, which permits the aircraft to uniquely identify the
ground station it wants to address, whereas the ARINC
Station operates as a category A station, which does not.

EXHIBIT 2




vRr

3dB
glassfibre
colinear

Type 7074

Type numbar
Frequencies avalisble
Input impodanoe
V.8W.R.

Magimum pawor

Beamwidth {ss ® % of centre
frequency

Gain over % wave dipole
Half-power beamwidth
Connectlon

Mounting

Elements
Shroud

Weight
wind loading @ 160 kph
Langth

does not necessarily centre on the frequency or frequencies specified on the order.

The device can be supplied whare the frequency specified s the centre of the bandwidth pro

enquiry or ordering.

EXHIBIT 3
7074

140—175 MHz (state exact frequency required)
60 ohmt

Lest than 1.5/ over the band

200 wotts

Typicaily £ 1.6%
3ad8
Typically 31°

‘N° type socket

Supplieg with a pair of hot dipped galvanisad stes!
clamps suitabia fsr mounting siengidu standsrd
scaffold tubing 17%sz” (48.41 mm) outside
diamaeter}

Beress rod

Glasstiore laminate tapering from 1%’ (38,1 mm
to 1%” (31.78 mm)

2.7ky
11.7 kgt
10°' (3048 mm)

Jaybesm reserve the right to supply anwennsi or componsn(x with an operstional bandwidth, es outlined on this data sheet, which includes but

viding this requiremant is clearly stated 8% time of

Polar Diagram
E Pisns

Typical

25

V.SW.R.
~

1.6

------

Linear Voltage 1
Frequency —B8%

fo +5%

Linear Voltage

dB

Gain over A/2 dipole

Frequency —B%

fo +6%

- e—

Javbeamn Limited reserve the righ

¢t to modify Or amend gny antenns or specification without psiof notics.




