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Description

1. Antenna system

The antenna system consists of two sub-systems: System 1 (top system),
system 2 (bottom system). Both decompose into 8 bays, which 3 panels per bay.
Each panel, in turn, exhibits two connectors (EIA 7/8” flange) to feed a crossed
dipole system. By feeding both parts in phase, with 180° or 90°, the polarization
can be altered from vertical, to horizontal or circular. Any phases in between
create elliptical polarization (general polarization ellipse).
For horizontal polarization a phase in between of 180° is necessary.
For getting a 70% horizontal polarization and 30% vertical polarization a phase in
between of 114° is necessary.

The characteristic impedance of internal cabling is 50Q. However, the main
splitter inputs are designed to match a 8 3/16” EIA 75 Q feed system. For
operation with the existing 6 1/8” EIA 50 Q rigid line feed system, a transition
from 8 3/16” 75 Q to 6 1/8” 50 Q is provided.

Both systems stand a maximum power of 90 kW at main feeder input.

2. Altered headings

The azimuth headings are altered to 37°, 155°, 270°.

3. Elevation pattern modification in autumn 2018

The original in the beginning of 2018 planned elevation patterns have been
revised in October 2018, in order to strengthen the field strength in the first and
second null. For that additional rigid line spacers will be added to the existing
new system. The new cable phases and rigid line lengthes can be found in this
handbook.
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General Specifications

constructional features
frequency range

design frequency

operating channels (US)
possible signal modulations

polarization

impedance in harness
impedance at main splitter input

gain * reference to A/2 dipole
(at main splitter input)

VSWR
(at main splitter input)

horizontal radiation pattern
vertical radiation pattern

absolute maximum power at feeder input
(at main splitter input)

voltage resistance for ATSC 1.0
@ 13 dB Crest factor (envelope model)*

voltage resistance for ATSC 3.0
@ 16dB Crest factor (envelope model)*

see figure sheet 109

470 - 608 MHz

587 MHz

CH30/34/35/36

ATSC 1.0, ATSC 3.0

default: horizontal

switchable to elliptical H70/V30
for configuration see manual

"Polarization configuration 2018-09-17.pdf"

50Q unbalanced
75Q unbalanced

14.3/14.4/14.3 / 14.5 dBd (horiz. component)

see sheet 105.1 "ERP Gain Calculations"
for details

VSWR < 1.2 (over complete band)
VSWR < 1.15 (in channels)

see figure sheet 101
see figure sheet 102

90 kW

Yes, up to max. power 90 kW.

Yes, up to max. power 90 kW.
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General Specifications

construcitonal features
frequency range

design frequency

operating channels (US)
possible signal modulations

polarization

impedance in harness
impedance at main splitter input

gain * reference to A/2 dipole
(at main splitter input)

VSWR
(at main splitter input)

horizontal radiation pattern
vertical radiation pattern

absolute maximum power at feeder input
(at main splitter input)

voltage resistance for ATSC 1.0
@ 13 dB Crest factor (envelope model)*

voltage resistance for ATSC 3.0
@ 16dB Crest factor (envelope model)*

see figure sheet 109

470 - 608 MHz

521 MHz

CH17/19/23/27

ATSC 1.0, ATSC 3.0

default: horizontal

switchable to elliptical H70/V30
for configuration see manual

"Polarization configuration 2018-09-17.pdf"

50Q unbalanced
75Q unbalanced

13.4/13.5/13.5/14.1 dBd (horiz. component)

see sheet 105.1 "ERP Gain Calculations"
for details

VSWR < 1.2 (over complete band)
VSWR < 1.15 (in channels)

see figure sheet 101
see figure sheet 102

90 kW

Yes, up to max. power 90 kW.

Yes, up to max. power 90 kW.
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operating channels (US)
midband frequency

horizontal directivity (horiz. pol.)
vertical directivity (horiz. pol.)

harness attenuation

system gain
(at main splitter input)

attenuation rigid line (6 1/8")
(254 1,6 1/8" 50 Q)

attenuation rigid line (8 3/16")
(254 ft, 8 3/16" 75 Q )

system gain bottom (6 1/8")
(at input feeder cable)

system gain bottom (8 3/16")
(at input feeder cable)

Assigned repack ERP

required TPO (6 1/8")
(at input feeder cable)

ERP Gain Calculation

total TPO (6 1/8")

required TPO (8 3/16")
(at input feeder cable)

total TPO (8 3/16")

17 19 23 27 30 34 35 36
491 503 527 551 569 593 599 605
2.8 2.8 29 2.0 2.8 2.9 2.8 3.0
114 15 117 119 120 120 120 12.0
045 045 046 047 048 049 049 049
13.7 138 141 134 143 144 143 145
029 030 030 0.31 031 032 032 0.33
019 0.19 019 0.20 020 020 020 o0.21
134 135 13.8 1341 140 1441 140 141
220 226 242 204 252 255 252 259
13.5 13.7 139 132 141 142 141 143
225 232 248 209 258 262 259 267
188 114 398 133 389 423 157 200
8.5 50 165 6.5 155 16.6 6.2 1.7
36.6 46.0
8.3 49 161 6.4 151 16.2 6.1 7.5
35.7 44.8

Remarks:

|

reserve
channels

MHz

dB
dBd

dB

dBd

dB

dB

dBd
lin.

dBd
lin.
kw
kw

kW
kw

kW

The upper system exhibits greater cable lengths than the lower system due to the fact
that both main splitters are mounted in the bottom of cylinder. Therefore the harness
losses are slightly higher than at the lower system.

The vertical component is neglected.
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ERP Gain Calculation

operating channels (US) 17 19 23 27 30 34 35 36
midband frequency 491 503 527 551 569 593 599 605 MHz
horizontal directivity (horiz. pol.) 2.5 2.5 2.3 2.7 2.8 3.2 3.1 32 dB
vertical directivity (horiz. pol.) 12 113 115 117 1.7 117 117 117 dBd
harness attenuation 030 031 031 0.32 032 033 033 033 dB
system gain 134 135 135 141 142 146 145 145 dBd

(at main splitter input)
attenuation rigid line (6 1/8") 029 030 030 0.31 031 032 032 033 dB

(254 1,6 1/8" 50 Q)
attenuation rigid line (8 3/16") 019 019 019 0.20 020 020 020 021 dB

(254 1,8 3/16" 75 Q)
system gain bottom (6 1/8") 131 132 132 13.8 13.9 143 142 142 dBd

(at input feeder cable) 20.3 207 21.0 239 244 268 261 26.2 lin.
system gain bottom (8 3/16") 13.2 133 133 139 14.0 144 143 143 dBd

(at input feeder cable) 20.7 212 215 245 251 275 268 27.0 lin.
Assigned repack ERP 188 114 398 133 389 423 157 200 kw
required TPO (6 1/8") 9.3 55 19.0 5.6 159 158 6.0 7.6  kw

(at input feeder cable)
total TPO (6 1/8") 39.3 454 kW
required TPO (8 3/16") 9.1 54 185 54 155 154 5.9 74 kW

(at input feeder cable)
total TPO (8 3/16") 38.3 442 kW

reserve
channels
Remarks:
The vertical component is neglected.
Date: DTV Utah, Salt Lake City Type No.:
29.10.2018 759 25063
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Antenna System 1
(bay no. 9 — 16)

panel 1690000504

270" —=- L ) R

117.5°
ladder

reflector sidewing
0390000343

155°

Antenna System 2
(bay no. 1 — B8)

panel 1690000504

270" = 2 —

117.5°
ladder

reflector sidewing

0390000343
155°
Day Type No.
7 03.2018 DTV Utah ,.An’renno
KATHREIN — — Top View 75925063
BSR—Ge SALT LAKE CITY Sheet: 109.Top

75925063_109_Top.dwg




bay
no.

32 power splitters 3—way 768036, tunable

|
S
(3]
°

+45°

6 - % ;c—g input 1 5/8” EIA fl., outputs 13—30 f.
B T e
- —45° +45°
.15 7
fry T =
5 —45° +45°
N 14
2
EN< —45° +45°
%i x 313
n N 8 T N
<O —45° +45° .
g §.§12 % % Pressurized
2= £ = Feeding System
<2 —45° +45°
g 11 ;E ;ﬁ
(o]
a T =
< —45° +45°
“ o ;E ;tﬂ]
T =
—45° +45°
9
= =
—45° +45°
8
= = 32 connecting cables
—45° +45° Heliflex HCA 158-50 J
7 conn. 1 5/8” EIA fl.
- T =
< —45° % +45° %
[F1]
N 6
N?Q T =
QE’ N 3 —45° +45°
-+— X 5
;X2 i g
.38 _45° 45 Polarization
o=
Eady % % depends on
o=~ = £ U—links
<9 -45° +45°
[
s 3 8 U-links for Hpol
o T = 1 5/8”" EIA fl.
§ —45° ﬁ +45° % 1690000689
2
T = 8 U-links for Hpol
—45° +45° 1 5/8" EIA fl.
1 1690000690
fiberal T = +45°
% 96 connecting cables
radome Heliflex HCA 78-50 J -45°
cc}nnecfors:
7/8” EIA fl. at panel side : .,
13—30 male at sower E 2 power splitters
splitter side = 16—way 1690000622
: = tunable
2 adapter transformation 1690000664 input 8 3/16” EIA fl.
8 3/16” EIA fl. fo 6 1/8" EIA fl. (8) (75 Ohm)
(75 Ohm) (50 "0hm) = = outputs 1 5/8” EIA fl.
2 ing U—link (mounted below
measuring J—links fiberglass radome)
6 1/8” EIA fl., 0921356
(existing)
Day Type No.
27.03.2018 DTV Utah Antenna
KATHREIN — — Hpol Configuration 75925063
BSR—-Ge SALT LAKE CITY Sheet: 109.H
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bay
no.

16

1150

15

14

-
(]

1690000504

-
N

—_
—_

Antenna System 1
24 panels, input 2 x 7/8” EIA fl.

Antenna System 2
24 panels, input 2 x 7/8” EIA fl.
1690000504

32 power splitters 3—way 768036, tunable

+45°3E input 1 5/8” EIA fl., outputs 13-30 f.

LE
—45‘3; +45"__ [
g8
-45 () +45__ G

<

+45'__ G

.
-45° ) +45__ Lo
i
-45__GJ  +45__ Lo
L L=

Feeding System

Pressurized

32 connecting cables

conn

Heliflex HCA 158-50 J
. 1 5/8” EIA fl.

Polarization
depends on
U-links

16 U-links for Cpol

1 5/8” EIA fl.
1 1690000688
. T = +45° 4450
fiberglass, KG connecting cables UUUHLH it}
radome % 1600 Heliflex HCA 78-50 J T—45° T -45°
cc;nnecfors:
7/8” EIA fl. at panel side .
13—30 male at Sower = = 2 power splitters
splitter side = = 16—way 1690000622
tunable
0 ) input 8 3/16” EIA fl.
= = (75 ohm)
2 measuring U-links outputs 1 5/8” EIA fl.
S (mounted below
8 3/16” EIA fl. (75 Ohm)  fiberglass radome)
0920000030
0920000031 (insertion)
Day Type No.
27.03.2018 DTV Utah Antenna
KATHREIN — — Epol (H:70/V:30) Configuration 75925063
BSR—Ge SALT LAKE CITY Sheet: 109.E
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panel view seen from rear side!

24 panels, input 2 x 7/8” EIA fl. 1690000504

Antenna System 1

azimuth  37° 155° 270°
bay vert. . . 16 power splitters 3—way
no. phase —45" +45 /768036, tunable
16 160 input 1 5/8” EIA fl.
| L EIA fl., outputs 13-30 f.
HAT6+45] [HBT6+45 [HCT6+45 16545
AT6—45T B16-451 [C16=45T T Jlizzs
[(6—451
—45° +45°
15 120° Eﬂ’
AT5-451 B15-45+ = T [ 054357
—45° +45°
14 82 %
AT4=451 B14—45+ = T ISz
—45° +45°
13 s50° }g
rarsan T THorseas || 7| ] e
AT3=45} B13=45} =
—45° +45°
12 51 %
AT F 0B 12+457 HcTzsa5) T T
A12=45} B12=45 = 2
—45° +45°
11 o 16 connecting cables
|| il Heliflex
FATTE |HBTT#45] _|HCTT#45) IREZES HCA 128°50.
KTT=25 BTT—15 — 1 || [ conn. 1 5/8” EIA fl.
—45° +45°
o i
HATO* HBTO [HCTO+2 10745
[AT0—45} [B10—45 = T [ [0%35T
—45° +45°
:E = : y - + .
9+45° 8 U-link
A9=45" B9—45" [C9=45H TFQ_"TS"I oe d':p:nds o
— polarization
. +45°
48 connecting cables 1 power splitter 16—way i
Heliflex HCA 78-50 J 1690000622, tunable T -45°
connectors: input 8 3/16" EIA fl. (75 Ohm)
7/8” EIA fl. at panel side outputs 1 5/8” EIA fl.
13-30 male at power (mounted below fiberglass radome) =
splitter side _:
Pressurized
Feeding System
designing frequency: f = 587 MHz
Day Cabling for 75925063 Type No.
KATHREIN 27.03.2018 DTV Utah Antenna L 1970000446b
Name Antenna System 1
BSR—Ge SALT LAKE CITY Sheet:  115.1

75925063_115-1_System_1.dwg



24 panels, input 2 x 7/8” EIA fl. 1690000504

panel view seen from rear side!
Antenna System 2

azimuth  37° 155° 270°
bay vert. . . 16 power splitters 3—way
no. phase —45" +45 /768036, tunable
8 133 i input 1 5/8” EIA fl.
1 LL EIA fl., outputs 13-30 f.
[HAB+457 |HB8+45 [HC8+457 T
AB—45 B8—45° C8—45H L
[B=45]
—45° +45°
7 96
[HA7+45" HB7+25° [HCc7+45° T
A7-45 B7—45H C7—45'H [ s
[7=45]
—45° +45°
6 62
[HAB+45 HBE+245° [Hce+45° ‘T
A6—45° B6—45 C6—45H [ EEa5T
[6-457]
—45° +45°
5 35
[HAS+457 [FB5+45° Hc5+457 T
A5—45° B5—45 C5-45 [ 52557
[5-457]
—45° +45°
4 38
[HAZ+457] [FB4+45 Hca+457
Ad—45° B4—45 C4-45 T [E=s5
[@=45]
—45° +45°
3 —g° 16 connecting cables
| Ll Heliflex
[HAS+45° |HB3+45° [Hc3+45° HCA 158-50 J
Ty Ex—Es = T [ conn. 1 5/8” EIA fl.
3-45°
—45° +45°
(HAZ+457] [HBZz+45 [Hc2+45° T T
A7—45 B2—45 C2-45
2-45°
—45° +45°
. el
HAT+45° FBi+45 HCT+45° T 8 U—links
A1—45 B1—45 Ci-45H — Hype depands on
polarization
) +45°
48 connecting cables 1 power splitter 16—way i
Heliflex HCA 78-50 J 1690000622, tunable T -45°
connectors: input 8 3/16" EIA fl. (75 Ohm)
7/8” EIA fl. at panel side outputs 1 5/8” EIA fl.
13-30 male at power (mounted below fiberglass radome) =
splitter side _:

Pressurized
Feeding System

designing frequency: f = 521 MHz

Day Cabling for 75925063 Type No.
27.03.2018 DTV Utah Antenna
KATHREIN Name Antenna System 2 k1970000446-b
BSR—Ge SALT LAKE CITY Sheet: 115.2

75925063_115-2_System_2.dwg



length

rel.

cable

qty. | cable no. [mm] ph[i\]se - - type connectors
1 A16 -45°
- 1 600 0 - -
ea. o
A9 -45 at panel
1 A16 +45° side:
ca. - 1600 | 0 - - 7/8" EIAAl,
A9 +45° (0921959)
1 B16 -45°
o3 - 1600 0 - - Heliflex at power
' B9 -45° HCA splitter side:
1 B16 +45° 78-50 J 13-30 male
a - 1 600 0 - - (914525) (0921896)
" | B9 +45°
4 | C16-45° ALL
- 1 600 0 - - CONNECTORS
€a. | co.45° DRILLED!
C16 +45° “GASS PASS”
o i 1600 | 0 . i
" | C9+45°
length rel. | U-link | vert. cable
qty. | cable no. phase | phase | phase connectors
1 16 -45° | 23962 | 160 0 160
1 15-45° [ 24016 | 120 0 120
1 14 -45° | 24067 | 82 0 82
1 13-45° [ 24110 | 50 0 50
1 12-45° [ 24109 | 51 0 51
1 11-45° | 24178 | 0 o/ 0 1 5/8” EIAfl.
1 10 -45° | 24 178 0 A 0 Heliflex (0921163)
1 9-45° | 24175 2 0 2 HCA
1 16 +45° | 23780 | 295/ 135 160 158-50 J ALL
1 15 +45° | 23834 | 255 135 120 (914526) | CONNECTORS
1 14 +45° | 23885 | 217 135 82 DRILLED!
1 13 +45° | 23928 / 185 135 50 “GAS PASS”
1 12 +45° | 23 927" 186 135 51
1 11+45° [ 23996 | 135 | 135 0
1 10 +45° | 237996 | 135 135 0
1 9 +45° 23993 | 137 135 2

designing frequency: f = 587 MHz
Attention: The shown configuration has been modified in November 2018 with additional rigid lines.
Please mind:See "Modification VRP (11/2018)" cable plan "K1970002179-a" for details. Gerl, 10/29/2018
The system is designed for pressurization by means of a dehydrator.

Please make sure that the sealing screws of 3-way power splitters (supplied)

are applied on the ventilation tube of the power splitters.

Day

27.03.2018

Name

BSR-Ge

Cabling for 75925063
DTV Utah Antenna
Antenna System 1
SALT LAKE CITY

Type No.

K1970000446-b

Sheet 115.1a




measured . relative | Spacer
cable U-link Spacer
qty. no rel. phase[°] target length Type no
) phase[°] phase[°] [mm] )
1 16 -45° 151.2 0 221 21 1690002017 L=21
1 15 -45° 109.6 0 159 51 1690002000 L=51
1 14 -45° 86.0 0 115 80 1690002000 L=80
1 13 -45° 53.2 0 103 50 1690002000 L=50
1 12 -45° 39.1 0 57 96 1690002000 L=96
1 11 -45° 10.6 0 58 54 1690002000 L=54
1 10 -45° 0.0 0 17 96 1690002000 L=96
1 9 -45° 6.3 0 56 50 1690002000 L=50
1 16 +45° 269.3 135 356 0 -
1 15 +45° 242.8 135 294 48 1690002000 L=48
1 14 +45° 213.2 135 250 69 1690002000 L=69
1 13 +45° 172.3 135 238 28 1690002017 L=28
1 12 +45° 176.2 135 192 98 1690002000 L=98
1 11 +45° 136.7 135 193 41 1690002017 L=41
1 10 +45° 135.7 135 152 98 1690002000 L=98
1 9 +45° 123.4 135 191 25 75210081
Design frequency: =587 MHz
Please mind:
Spacers should be mounted at the main splitter outputs.
Day 75925063 Type No.
25.10.2018 Modification VRP (11/2018)
KATHREIN DTV Utah K1970002179-a
Name Antenna System 1
BSR-Ge SALT LAKE CITY Sheet 115.1b




length

rel.

cable

qty. | cable no. [mm] ph[i\]se - - type connectors
1 A8 -45°
- 1600 0 - -
€3 | A1-45°
at panel
1 A8 +45° side:
ea. - 1600 | 0 - - 7/8" EIAAI.
A1 +45° (0921959)
1 B8 -45°
o3 - 1 600 0 - - Heliflex at power
' B1 -45° HCA splitter side:
1 B8 +45° 78-50 J 13-30 male
a - 1600 0 - - (914525) (0921896)
" | B1+45°
1 C8 -45° ALL
- 1 600 0 - - CONNECTORS
€a. | c1.45° DRILLED!
C8 +45° “GASS PASS”
o i 1600 | O i i
" | C1+45°
length rel. | U-link | vert. cable
qty. | cable no. phase | phase | phase connectors
1 8 -45° 13942 | 133 0 133
1 7-45° [ 13999 | 96 0 96"
1 6-45° [ 14050 | 62 0 B2
1 5 -45° 14 091 35 0 35
1 4 -45° 14 087 38 0 38
1 3-45° 14158 | -9 o/ -9 1 5/8” EIAfl.
1 2 -45° 14 149 -3 /0 -3 Heliflex (0921163)
1 1-45° 14 145 0 0 0 HCA
1 8 +45° | 13780 | 240/ 107 133 158-50 J ALL
1 7 +45° | 13836 | 208 107 96 (914526) | CONNECTORS
1 6 +45° | 13888 | A69 107 62 DRILLED!
1 5+45° | 13929 |/ 142 107 35 “GAS PASS”
1 4 +45° | 13924 145 107 38
1 3+45° [ 13996 | 98 107 -9
1 2 +45° | 13987 | 104 107 -3
1 1 +45° 3982 | 107 107 0

designing frequency: f = 521 MHz
Attention: The shown configuration has been modified in November 2018 with additional rigid lines.
Please mind: See "Modification VRP (11/2018)" cable plan "K1970002179-a" for details. Gerl, 10/29/2018
The system is designed for pressurization by means of a dehydrator.

Please make sure that the sealing screws of 3-way power splitters (supplied)

are applied on the ventilation tube of the power splitters.

Day

27.03.2018

Name

BSR-Ge

Cabling for 75925063
DTV Utah Antenna
Antenna System 2
SALT LAKE CITY

Type No.

K1970000446-b

Sheet 115.2a




measured . relative | Spacer
cable U-link Spacer
qty. no rel. phase[°] target | length Type no
) phase[°] phase[°] | [mm] )
1 8-45° 127.6 0 204 0 -—-
1 7-45° 98.9 0 142 51 1690002000 L=51
1 6-45° 65.4 0 101 63 1690002000 L=63
1 5-45° 36.3 0 94 28 1690002017 L=28
1 4-45° 28.2 0 47 90 1690002000 L=90
1 3-45° 0.0 0 49 41 1690002017 L=41
1 2-45° 26.9 0 13 142 1690002000 L=142
1 1-45° 9.1 0 55 45 75210083
1 8+45° 240.6 107 311 0 —
1 7+45° 203.3 107 249 45 75210083
1 6+45° 169.2 107 208 58 1690002000 L=58
1 5+45° 146.1 107 201 32 1690002017 L=32
1 4+45° 147.7 107 154 110 1690002000 L=110
1 3+45° 103.2 107 156 35 75210082
1 2+45° 107.6 107 120 100 1690002000 L=100
1 1+45° 115.1 107 162 45 75210083
Design frequency: =521 MHz
Please mind:
Spacers should be mounted at the main splitter outputs.
Day 75925063 Type No.
25.10.2018 Modification VRP (1 1/201 8)
KATHREIN DTV Utah K1970002179-a
Name Antenna System 2
BSR-Ge SALT LAKE CITY Sheet 115.2b
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