
*NOTES:
1)  SYSTEM DESIGNATIONS ARE AS FOLLOWS:
     'C' REPRESENTS CORE SYSTEMS
     'D' REPRESENTS DEBUNCHER SYSTEMS
     'S' REPRESENTS STACKTAIL SYSTEMS
     'P' REPRESENTS MOMENTUM SYSTEMS
     'H' REPRESENTS A HORIZONTAL SYSTEM
     'V' REPRESENTS A VERTICAL SYSTEM
     'FB' REPRESENTS FANBACK
     'TRI' REPRESENTS TRANSFER SWITCH IN
     'TRO' REPRESENTS TRANSFER SWITCH OUT
     'SCH' REPRESENTS SCHOTTKY SCAN SIGNAL
     'PF' REPRESENTS PASSIVE FILTER
     'PU' REPRESENTS PICKUP TEST INPUT
     'PHS' REPRESENTS PHASING INPUT

2)  

3)  ALL   A   CABLES ARE 1/2" FOAM HELIAX
     ALL   B   CABLES ARE 1/2" SUPERFLEX
     ALL   C   CABLES ARE SF142B STRIPLEX
     ALL   D   CABLES ARE 7/8" HELIAX
     ALL   E   CABLES ARE 1/4" SUPERFLEX
     ALL   F   CABLES ARE 1/4"  Cu SEMI-RIGID HARDLINE
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COM
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A:S6A303
1

2

3

4

5

6

COM
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SP11-FB(EE-170266)
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SP13-FB(EE-170266)
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COM
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SP23-FB(EE-170266)
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COM
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SP32-FB(EE-170266)

SD4A-FB(EE-170266)

A:S8A300

COM
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8LOCAL IN
NO.2, F.P.

AP30 SERVICE BUILDING

HP8566B
SPECTRUM

ANALYZER #2
RACK-B33R03

IN

EXT.
TRIG A:SPSA2

DC BLOCK
MIDWEST

uWAVE
NO. 3524

CAMAC 177
CRATE 34
SLOT   12

CH. 4

ARRA
N3-5200-2

1-8GHZ

ARRA
N3-5200-2

1-8GHZ

ARRA
N3-5200-2

ARRA
N3-5200-2
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MIDWEST

uWAVE
NO. 3524

HP8566B
SPECTRUM

ANALYZER #1
IN

DC BLOCK
MIDWEST

uWAVE
NO. 3524

OUT

AP10 SERVICE BUILDING
(CONTROL ROOM)

DC BLOCK
MIDWEST

uWAVE
NO. 3524
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1-8GHZ
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1

2

3

4

COM

DV11-PHS (ED-288110)

DP11-PHS (ED-288110)
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COM

DV31-PHS (ED-288111)

DP31-PHS (ED-288111)

DV32-PHS (ED-288111)

DP32PHS (ED-288111)

DH31-PHS (ED-288111)

DP33-PHS (ED-288111)

DH32-PHS (ED-288111)

DP34-PHS (ED-288111)

A10-2 STUB ROOM
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D10 TUNNEL

NA TEST
OUTPUT F.P.

*1DB LOSS @ 2GHZ
2DB LOSS @ 4GHZ
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CP24-TRI (ED-170273)

SP-TRI (ED-170265)

TRIANGLE
YL-2097

(3)
STDP

ED-170265
PF 1

PENETRATION

2-4GHZ

2-4GHZ

2-4GHZ

JCA24-3112
G ≈ 34 DB

A:S43SB2

COM
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1SPARE

A:SWA301

PF 2

PF SUM

G 7/25/94
7/20/94G.A. JOHNSON

WJM
WJM

WJM

3/29/95

3/29/95H

INNER & OUTER PU ELECTRODE
LABELS SWAPPED

2-4 GHZ CORE SYSTEM SWITCH ADDITIONS,
REDRAWN ON MINI-CAD

REV. DESCRIPTION DRAWN DATE

APPD. DATE

WJM

WJM

11/9/95
11/9/95

J ADDITION, A:S43SB2, 3 SPLITTERS, AND
CABLING TO SEND STDP ML SIGNALS TO AP10

WJM

WJM

12/7/95

12/7/95
ADDED AMP AFTER S43SB2 STDP SWITCHK

L
ADDED CV LASER LINK SIGNALS, CHANGED A:S6A106 TO

8-THROW (A:SR8T08) FOR TRI & SCH, TRO ON A:S6A101
WJM

WJM
6/20/97
6/20/97

4)  SWITCH TYPE AND IDENTIFICATION: A:S8 A30 2

SYSTEM-- ACCUMULATOR (A)
                    OR DEBUNCHER (D)

# OF THROWS

LOCATION

SWITCH # AT THAT LOCATION

SP2T BY TELEDYNE MICROWAVE, CS32N6E
SP4T BY DYNATECH, #04-113E29-1 OR BY WAVECOM #043-B237-D10-3B1
SP6T BY DYNATECH, #06-113E29-1 OR BY WAVECOM #063-B237-D10-3B1
SP8T BY DYNATECH, #L8-113E29-1
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DV22-FB(EE-288114)

DP27-FB(EE-288114)

DV23-FB(EE-288114)

DP28-FB(EE-288114)

DV24-FB(EE-288114)

C

C

C

C

C

C

C

C

1

2

3

4

5

6

7

8
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DH2-TRO (EE-288112)

DP3-TRO (EE-288113)

DP4-TRO (EE-288113)

DH3-TRO (EE-288113)

DV3-TRO (EE-288113)

DV4-TRO (EE-288113)
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DP3-SCH (EE-288113)

DP4-SCH (EE-288113)
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DP2-TRI (EE-288112)
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DV1-TRI (EE-288112)

DV2-TRI (EE-288112)

DH2-TRI (EE-288112)

C

C

C

C

C

C

D:S6D117
DP1-SCH (EE-288112)

COM
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6

DP2-SCH (EE-288112)

DH1-SCH (EE-288112)

DV1-SCH (EE-288112)

DV2-SCH (EE-288112)

DH2-SCH (EE-288112)

C

C

C

C

C

C
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COM
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SPARE

DP1-FIL (EE-288112)
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SPARE
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COM
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C

C

COM

SPARE

SPARE

SPARE

SPARE

A:S8A110

COM

1

8

6

5

3
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C

A

A

D

D

2
C

4
A

F

F

D

D

D

C

C

C

D

D

C C

C

C

3

4

5

6

1

2

COM

SD3B-FB(EE-170266)

SD4B-FB(EE-170266)

SD1B-FB(EE-170266)

SD2B-FB(EE-170266)

C

C

C

D:S8D100A

COM
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C
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COM
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C

D:S4D106
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COM

C

C

C

C

D:S4D102
1
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4

COM

C

C

C

C

TANK 1

TANK 2

TANK 3

TANK 6

TANK 7

TANK 8

TANK 9

TANK 10

SPARE

SPARE

A:CVIA01

2

A:CHIA01

(2) MITEQ AFS4-
04000800-40-10P-4

C

C

10DB

30DB

30DB

30DB

DH11-PHS (ED-288110)

DP13-PHS (ED-288110)

DH12-PHS (ED-288110)

DP14-PHS (ED-288110)

D:S4D103

C

C

C

C

C

C

D:S8D126

COM

1

2

3

4

5

6

7

8

C

C
DP3-FIL (EE-288113)

DP4-FIL (EE-288113)

DP2-FIL (EE-288112)

D:S4D108
1
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3

4

COM

C
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C

C



A

.3A REGULATOR
8000-ED-266083

OUT1

OUT2

50Ω
2W

EMCO
T150N

FERMI
HYBRID

.3A REGULATOR
8000-ED-266083

20DB

25DB

NARDA
MODEL 773

2W

EMCO
MODEL A925N

2W

TO MEDIUM LEVEL
ELECTRONICS
8000-ED-288014

4

32
1

SWITCH MUX
A:S8A112-J6
CH24-PHS

8000-EE-170256

MITEQ
AFS4-02000400-15P

MITEQ
AFD3-2040-7281

G≈ 33DB G≈ 33DB

A:CHAL21 A:CHAL22

7

AP10 SERVICE BLDG

A10 TUNNEL

AP10 SERVICE BLDG

A10 TUNNEL

BEAM

CORE BETATRON
HORZ. PICKUP TANK

AISLE/OUTER

WALL/INNER

0.141" FLEXLINE
2724 PS

NOTES:

1.  AMPLIFIER GAINS ARE NOMINAL.
2.  AMP REGULATOR BUS HAS ON/OFF CONTROL, HIGH/LOW VOLTAGE
     STATUS, AND HIGH/LOW CURRENT STATUS.

8000-ED-288013

R.J. PASQUINELLI
WESLEY MUELLER 2/22/95

ANTI-PROTON SOURCE
CORE BETATRON HORIZONTAL (2-4 GHZ)

LOW LEVEL ELECTRONICS

B

C

NO.
1
2
3
4
5
6
7
8
9
10

CABLE NAME
MUX SWITCH TO BRACKET
AMP REGULATOR TO PLC
AMP REGULATOR TO PLC

AMP OUT TO TRUNK
2-4 CBV LL TRUNK

+24V RAW SUPPLY TO PLC
CBH INJ BRACKET TO COUPLER

TROMBONE READBACK
TROMBONE CONTROL

CABLE NO.
2-4CBH FWD INJ

A:CHAL21
A:CHAL22

A:CHTL21 RDBK
A:CHTL21 PWR

SIZE
1/2" Heliax
10C/22GA
10C/22GA

N/SMA adapter w/elbow
1/2" HELIAX

4C/6GA
0.141" Cu Hardline

4TPS/22Ga
2TPS/16Ga

CABLE SCHEDULE

NARDA
29784
125PS4-8GHZ2-4 GHZ

2-4 GHZ 4-8 GHZ

T0 4-8 GHZ CORE
8000-ED-170274

T0 4-8 GHZ CORE
8000-ED-170274

A:CHTL21

TROMBONE
CONTROLLER

MADC #29

CH.6

B13R03

B13R03

CAMAC C190
CRATE 10
SLOT 15

CAMAC 057
CRATE 13

SLOT 3

B11R09

B11R09

5

16 LOOP
PAIR ARRAY

32 LOOP
PAIR ARRAY

0.141" FLEXLINE
849 PS

0.141" Cu HARDLINE
437 PS

PETTER #P2

LOW LEVEL COMPONENTS MOUNTED ON ALUMINUM PLATE
BOLTED TO BRACKET ON PICKUP TANK (NEXT TO 4-8 GHZ LOW

LEVEL PLATE

47.144 NS
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SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING
  DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

REV. DESCRIPTION DRAWN DATE

APPD. DATE

A

NAME/CONTROL CHANGES
WES MUELLER 8/14/98

4/6/00

 PBAR PLC02
PBARH4004d

131.225.134.130

+24V/20A POWER
SUPPLY

8000-EB-266135

CPU CRATE

ETHERNET

30DB

MERRIMAC
C2M-30-3.0G/32705

50 Ω



A

20DB

1.5A REGULATOR
8000-ED-266083

TO HIGH LEVEL
ELECTRONICS
8000-ED-288015

14

SWITCH MUX
A:S8A118-J1
CH24-SCH

8000-EE-170256

1W
AVANTEK

APG4004N311

G≈33DB

A:CHAM23

AP10 SERVICE BLDG

A10 TUNNEL

AP10 SERVICE BLDG

A10 TUNNEL

+24V/20A POWER
SUPPLY

8000-EB-266135

NOTES:

1.  AMPLIFIER GAINS ARE NOMINAL.
2.  AMP REGULATOR BUS HAS ON/OFF CONTROL, HIGH/LOW VOLTAGE
     STATUS, AND HIGH/LOW CURRENT STATUS.
3.  PIN ATTENUATOR BUS CONSISTS OF 8-BIT TTL DRIVER AND 8-BIT
     TTL READBACK.
4.  PIN SWITCH HAS ONE TTL ON/OFF BIT AND ONE TTL READBACK.
5.  COMMON WITH 2-4GHZ CORE VERTICAL.
6.  

8000-ED-288014

R.J. PASQUINELLI
WESLEY MUELLER 3/8/95

ANTI-PROTON SOURCE
CORE BETATRON HORIZONTAL (2-4 GHZ)

MEDIUM LEVEL ELECTRONICS

B

C

NO.
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

CABLE NAME
TROMBONE MOTOR - CH24

TROMBONE READBACK - CH24
CH24 SCHOTTKY

A:CHXT21 TO SWITCH MUX
A:CHXT21 TO/FROM PLC

A:CHXT21 FROM SWITCH MUX
A:CHPA21 TO/FROM CHASSIS
A:CHPS21 TO/FROM CHASSIS

CHASSIS (P1) TO PLC
AMP REG. TO A:CHAM23
AMP REG. TO/FROM PLC

CH24 ML TRUNK JUMPER
CH24 MED. TO HI TRUNK

RAW  24V TO TUNNEL PLC
CTL CRATE TO/FROM PLC

CH24 DIODE TO PLC
CH24 LL TO ML TRUNK

CABLE NO.
A:CHTM21 - PWR

A:CHTM21 - RDBK
CH24-SCH,S8A118-J1
CH24-TRI,S8A118-J8

A:CHXT21
CH24-TRO,S8A112-J1

A:CHPA21
A:CHPS21

PLC TO ATT CHASSIS

A:CHAM23

24V TO 10-1 PLC

CH24 DIODE
LL TO ML TRUNK

SIZE
2 TPS/16 AWG
4 TPS/22 AWG
1/4" HELIAX
1/4" HELIAX
6C/22AWG

1/4" HELIAX
15C RIBBON
6C/22AWG

15 TPS/22AWG
20C/22AWG
48C/20AWG

RG108
10C/22AWG

1/2' SUPERFLEX
7/8' HELIAX
4C/12 AWG
48C/20AWG

RG58
1/2' SUPERFLEX

CABLE SCHEDULE

NARDA
27223
500PS

A:CHTM21

TROMBONE
CONTROLLER

MADC #29

CH. 8

B13R03

B13R03

CAMAC C190
CRATE 10
SLOT 15

CAMAC 057
CRATE 13

SLOT 3

B11R09

B11R09

15

IN

0˚

-90˚

ISOL

MERRIMAC
QH-2-3G

10DB

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

TELEDYNE
CS47N9E GENERAL

MICROWAVE
3462

TRIANGLE
MICROWAVE

QL-1256

TRIANGLE
MICROWAVE

CA-1384

SWITCH MUX
A:S8A118-J8

CH24-TRI
8000-ED-170256

SWITCH MUX
A:S8A112-J1

CH24-TR0
8000-ED-170256

3

4 6

PIN ATTENUATOR/SWITCH
CONTROLLER CHASSIS

8000-ED-216741

A:CHPA21 A:CHPS21

7 8

21

50Ω
EMCO
T150N

2W

1 2

FROM LOW LEVEL
ELECTRONICS
8000-ED-288013

A:CHXT21

5 11

P1P2P3

12

13

*NOTE 5

*NOTE 5

22

COMPONENTS MOUNTED ON ALUMINUM PLATE
IN RELAY RACK IN 10-1 STUB ROOM

*PLATE COMMON WITH CORE VERTICAL

6.55 NS

47.144 NS

2-4 GHZ
GAIN/PHASE
EQUALIZER

DEIBELE
FERMI-MADE

B

GAIN/PHASE EQUALIZER ADDED
W.J. MUELLER 4/25/95

W.J. MUELLER 4/25/95

1

4 2

3

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING
  DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

REV. DESCRIPTION DRAWN DATE

APPD. DATE

9/26/00

NAME/CONTROL CHANGES
W.J. MUELLER 8/14/98

W.J. MUELLER

ETHERNET

A10-1 STUB ROOM
PBAR PLC02
PBARH4004d

131.225.134.130

A:CHPD21

0.3A REGULATOR
8000-ED-266083

MITEQ
AFD3-2040-7281

G≈34DB

A:CHAM22

3 DB3 DB

0.141" FLEXLINE
922 PS

'N' BULLET
& BARRELL

262 PS

0.141" FLEXLINE
1275 PS



A

OUT1

OUT2

30DB

TRIANGLE uWAVE
CA-1038N

SWITCH MUX
CH24-FB

A:S6A303-J5
8000-EE-170256

G≈45DB

A:CHTW21

AP30 SERVICE BLDG

A30 TUNNEL

NOTES:

1.  AMPLIFIER GAINS ARE NOMINAL.
2.  AMP REGULATOR BUS HAS ON/OFF CONTROL, HIGH/LOW VOLTAGE
     STATUS, AND HIGH/LOW CURRENT STATUS.
3.  KLIXON MOUNTED ON TWT NEAR ITS OUTPUT.  IT IS A NORMALLY 
     CLOSED TEMPERATURE SWITCH SET TO OPEN AT 194˚ F.  ELMWOOD
     SENSORS MODEL #3100-56-87L194.

8000-ED-288015

R.J. PASQUINELLI
WESLEY MUELLER 2/27/95

ANTI-PROTON SOURCE
CORE BETATRON HORIZONTAL (2-4 GHZ)

HIGH LEVEL ELECTRONICS

B

C

NO.
1
2
3
4
5
6
7
8
9
10

CABLE NAME
2-4 GHZ CORE HORZ. TRUNK

TWT PWR/RDBK CABLE
TWT KLIXON CABLE

FORWARD DIODE CABLE
REVERSE DIODE CABLE

FANBACK CABLE
A30-4 TANK FLOW  SWITCH

DIODE BOX TO TWTPM

CABLE NO.
CBH24 TRUNK

A:CHTW02
A:CHTW02 TEMP
A:CHTW02 FWD
A:CHTW02 REV

CH24 FBS
WF A30-4

CB24 DIODES

SIZE
7/8" HELIAX

FERMI MADE ZIPPED
RG108 (TWINAX)

RG58
RG58

STRIPFLEX
6 TPS/22Ga

CABLE SCHEDULE

TELEDYNE TWT
MTE-5052

REGULATOR
8000-EC-216702

2

BREAKOUT
BOX

EC-266090

ACC DIODE
DETECTORS
ACSP-2615NZ

(2)

10DB
NARDA
773-20

2W

*see
note 3

1FROM 10-1 STUB ROOM
MEDIUM LEVEL
ELECTRONICS

DWG 8000-ED-288014

1/2" SUPERFLEX
2.521 NS CORE HORIZONTAL

KICKER TANK A30-4

2-4 GHZ CORE
MOMENTUM
HIGH LEVEL

8000-ED-170273

30DB

TRIANGLE uWAVE
CA-1389

*COMMON WITH
4-8GHZ CORE

BETATRON (H & V)
AND 2-4 VERT.

1/2" SUPERFLEX
2.530 NS

'N'
ELBOW
(184PS)

TWT
POWER
SUPPLY

TWT
PROTECTION

MONITOR
8000-ED-170660

B34R05

B34R03

B34R03

4 53

8

6

THERMAL
DISPERSION

WATER FLOW
SWITCH BY

FLUID COMPONENTS
INTL (FCI)

MODEL 12-64B-00A3

7

FROM FLOW
SWITCH IN

TUBE WATER
HEADER

A20 A30 D30
WATER TURBINES

(LOCATED UNDER AP30
ON TUNNEL CEILING BY

NORTH STAIRS)
*TWO PER EACH, BOTH NEED

TO GO OUT TO FAULT SYSTEM

FROM KICKER
TANK A30-5

CORE BETATRON
VERTICAL

AP30 SERVICE BLDG

A30 TUNNEL

*COMMON  WITH
2-4 VERT.

BEAM

AISLE/OUTER

WALL/INNER

4-8GHZ 2-4 GHZ

2-4 GHZ4-8 GHZ

T0 4-8 GHZ CORE
8000-ED-170276

T0 4-8 GHZ CORE
8000-ED-170276

16 LOOP
PAIR ARRAY

32 LOOP
PAIR ARRAY

*TWT MOUNTED IN FRONT
OF CABLE TRAY ABOVE

ITS KICKER TANK

D

FLIPPED KICKER HYBRID TO TANK
W.J. MUELLER 4/25/95

W.J. MUELLER 4/25/95

W.J. MUELLER 1/19/96

W.J. MUELLER 1/19/96
FLIPPED KICKER HYBRID TO TANK

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING
  DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

REV. DESCRIPTION DRAWN DATE

APPD. DATE

FERMI

REPLACED KICKER HYBRID
WITH FERMI-MADE HYBRID

W.J. MUELLER 8/2/96

W.J. MUELLER 8/2/96

4/6/00

D NAME/CONTROL CHANGES
W.J. MUELLER 814/98

E

W.J. MUELLER

TANK A30-4 WATER (TUNNEL)

TANK A30-5 WATER (TUNNEL)

TUBE WATER (TUNNEL)

TURBINES (TANK WATER TUNNEL)

3 PHASE 208VAC (DS)

3 PHASE 208VAC (US)

TUBE WATER UPSTAIRS

B33R01

3 PHASE
208VAC

DETECTOR
8000-EB-266093

B35R06

TUBE WATER
PRESSURE/VACUUM

SWITCH

BEHIND B34R08 WATER TURBINE
NIM MODULES
8000-EC-266298

B31R09

3 PHASE
208VAC

DETECTOR
8000-EB-266093

B31R08

PBAR PLC07
PBARH40092

131.225.134.135
Ex3    Slot 2

TWT COMPUTER



A

.3A REGULATOR
8000-ED-266083

OUT2/0˚

OUT1/180˚

50Ω
2W

EMCO
T150N

FERMI
HYBRID

.3A REGULATOR
8000-ED-266083

 PBAR PLC02
PBARH4004d

131.225.134.130

20DB

25DB

NARDA
MODEL 773

2W

EMCO
MODEL A925N

2W

TO MEDIUM LEVEL
ELECTRONICS
8000-ED-288011

4

32
1

SWITCH MUX
CV24-PHS

A:S8A112-J3
8000-EE-170256

MITEQ
AFS4-02000400-15P

MITEQ
AFD3-2040-7281

G≈ 33DB G≈ 33DB

A:CVAL21 A:CVAL22

7

AP10 SERVICE BLDG

A10 TUNNEL

AP10 SERVICE BLDG

A10 TUNNEL

+24V/20A POWER
SUPPLY

8000-EB-266135

BEAM

CORE BETATRON
VERT.. PICKUP TANK

UPPER

LOWER

NOTES:

1.  AMPLIFIER GAINS ARE NOMINAL.
2.  AMP REGULATOR BUS HAS ON/OFF CONTROL, HIGH/LOW VOLTAGE
     STATUS, AND HIGH/LOW CURRENT STATUS.

8000-ED-288010

R.J. PASQUINELLI
WESLEY MUELLER 2/22/95

ANTI-PROTON SOURCE
CORE BETATRON VERTICAL (2-4 GHZ)

LOW LEVEL ELECTRONICS

B

C

NO.
1
2
3
4
5
6
7
8
9
10

CABLE NAME
MUX SWITCH TO BRACKET
AMP REGULATOR TO PLC
AMP REGULATOR TO PLC

AMP OUT TO TRUNK
2-4 CBV LL TRUNK

+24V RAW SUPPLY TO PLC
24CBV INJ bracket to coupler
TROMBONE READBACK
TROMBONE CONTROL

CABLE NO.
2-4CBV FWD INJ

A:CVAL21
A:CVAL22

A:CVTL21 RDBK
A:CVTL21 PWR

SIZE
1/2" Heliax
10C/22GA
10C/22GA

N/SMA adapter w/elbow
1/2" Heliax

4C/6GA
0.141" Cu Hardline

4TPS/22Ga
2TPS/16Ga

CABLE SCHEDULE

NARDA
29784
125PS4-8GHZ2-4 GHZ

2-4 GHZ 4-8 GHZ

T0 4-8 GHZ CORE
8000-ED-170277

T0 4-8 GHZ CORE
8000-ED-170277

A:CVTL21

TROMBONE
CONTROLLER

MADC #29

CH. 7

B13R03

B13R03

CAMAC C190
CRATE 10
SLOT 15

CAMAC 057
CRATE 13

SLOT 3

B11R09

B11R09

5

0.141" Cu HARDLINE
2.633 NS

0.141" Cu HARDLINE
756 PS

0.141" Cu HARDLINE
428.5 PS

LOW LEVEL COMPONENTS MOUNTED ON ALUMINUM PLATE
BOLTED TO BRACKET ON PICKUP TANK (NEXT TO 4-8 GHZ LOW

LEVEL PLATE

PETTER #P3

16 LOOP
PAIR ARRAY

32 LOOP
PAIR ARRAY

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING
  DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

REV. DESCRIPTION DRAWN DATE

APPD. DATE

A

NAME/ CONTROL CHANGES
WES MUELLER 8/14/98

4/6/00

WES MUELLER

ETHERNET

CPU CRATE

30DB

MERRIMAC
C2M-30-3.0G/32705

50 Ω



A

20DB

1.5A REGULATOR
8000-ED-266083

A10-1 STUB ROOM
PBAR PLC02
PBARH4004d

131.225.134.130

TO HIGH LEVEL
ELECTRONICS
8000-ED-288012

14

SWITCH MUX
A:S8A118-J2
CV24-SCH

8000-EE-170256

1W
AVANTEK

APG4004N311

G≈33DB

A:CVAM23

AP10 SERVICE BLDG

A10 TUNNEL

AP10 SERVICE BLDG

A10 TUNNEL

8000-ED-288011

R.J. PASQUINELLI
WESLEY MUELLER 3/8/95

ANTI-PROTON SOURCE
CORE BETATRON VERTICAL (2-4 GHZ)

MEDIUM LEVEL ELECTRONICS

B

C

NO.
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

CABLE NAME
TROMBONE MOTOR - CV24

TROMBONE READBACK - CV24
CV24 SCHOTTKY

A:CVXT21 TO SWITCH MUX
A:CVXT21 TO/FROM PLC

A:CVXT21 FROM SWITCH MUX
A:CVPA21 TO/FROM CHASSIS
A:CVPS21 TO/FROM CHASSIS

CHASSIS (P1) TO PLC
AMP REG. TO A:CVAM23
AMP REG. TO/FROM PLC
CV24 ML TRUNK JUMPER
CV24 MED. TO HI TRUNK

RAW  24V TO TUNNEL PLC

B13R02 PANEL TO MADC B14R03
B13R02 PANEL TO MADC B14R03

B13R02 PANEL TO CAMAC 053
CV24 ML DIODE TO PIN CHASSIS

CV24 LL TO ML TRUNK

CABLE NO.
A:CVTM21 - PWR

A:CVTM21 - RDBK
CV24-SCH,S8A118-J2
CV24-TRI,S8A118-J7

A:CVXT21
CV2-TRO,S8A112-J4

A:CVPA21
A:CVPS21

CB2 CTL-P1

A:CVAM23

24V TO 10-1 PLC

A:CVPD21
A:CVPL21
CV24 DAC

CV24 DIODE
CV24 LL-ML TRUNK

SIZE
2 TPS/16 AWG
4 TPS/22 AWG
1/4" HELIAX
1/4" HELIAX
6C/22AWG

1/4" HELIAX
15C RIBBON
6C/22AWG

15 TPS/22AWG
20C/22AWG
48C/20AWG

RG108
10C/22AWG

1/2' SUPERFLEX
7/8' HELIAX
4C/12 AWG

RG108
RG108

10C/22AWG
RG58

1/2" SUPERFLEX

CABLE SCHEDULE

NARDA
27223
500PS

A:CVTM21

TROMBONE
CONTROLLER

MADC #29

CH. 9

B13R03

B13R03

CAMAC C190
CRATE 10
SLOT 15

CAMAC 057
CRATE 13

SLOT 3

B11R09

B11R09

15

IN 0˚

-90˚ISOL

MERRIMAC
QH-2-3G

TELEDYNE
CS47N9E

TRIANGLE
MICROWAVE

CA-1384

SWITCH MUX
A:S8A118-J7

CV24-TRI
8000-EE-170256

SWITCH MUX
A:S8A112-J4

CV24-TR0
8000-EE-170256

3

4 6

50Ω
EMCO
T150N

2W

1 2

FROM LOW LEVEL
ELECTRONICS
8000-ED-288010

A:CVXT21

5

12

13

NOTES:

1.  AMPLIFIER GAINS ARE NOMINAL.
2.  AMP REGULATOR BUS HAS ON/OFF CONTROL, HIGH/LOW VOLTAGE
     STATUS, AND HIGH/LOW CURRENT STATUS.
3.  PIN ATTENUATOR BUS CONSISTS OF 8-BIT TTL DRIVER AND 8-BIT
     TTL READBACK.
4.  PIN SWITCH HAS ONE TTL ON/OFF BIT AND ONE TTL READBACK.
5.  COMMON WITH 2-4GHZ CORE VERTICAL.
6.  

22

COMPONENTS MOUNTED ON ALUMINUM PLATE
IN RELAY RACK IN 10-1 STUB ROOM

*PLATE COMMON WITH CORE HORIZONTAL

10.459 NS

B

GAIN/PHASE EQUALIZER ADDED
W.J. MUELLER 4/25/95

W.J. MUELLER 4/25/95

1

4

2

3

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING
  DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

REV. DESCRIPTION DRAWN DATE

APPD. DATE

NAME/CONTROL CHANGES
W.J. MUELLER 8/14/98

W.J. MUELLER

9/26/00

ETHERNET

10DB

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

21

A:CVPD21

+24V/20A POWER
SUPPLY

8000-EB-266135

GENERAL
MICROWAVE

3462

TRIANGLE
MICROWAVE

QL-1256

PIN ATTENUATOR/SWITCH
CONTROLLER CHASSIS

8000-ED-216741

A:CVPA21 A:CVPS21

7 8

11

P1P2P3

*NOTE 5

2-4 GHZ
GAIN/PHASE
EQUALIZER

DEIBELE
FERMI-MADE

0.3A REGULATOR
8000-ED-266083

MITEQ
AFD3-2040-7281

G≈30DB

A:CVAM22

12

3 DB3 DB

0.141" FLEXLINE
1006 PS

0.141" FLEXLINE
906 PS



A

OUT1

OUT2

30DB

TRIANGLE uWAVE
CA-1038N

SWITCH MUX
CV24-FB

A:S6A304-J5
8000-EE-170256

G≈45DB

A:CVTW21

AP30 SERVICE BLDG

A30 TUNNEL

NOTES:

1.  AMPLIFIER GAINS ARE NOMINAL.
2.  AMP REGULATOR BUS HAS ON/OFF CONTROL, HIGH/LOW VOLTAGE
     STATUS, AND HIGH/LOW CURRENT STATUS.
3.  KLIXON MOUNTED ON TWT NEAR ITS OUTPUT.  IT IS A NORMALLY 
     CLOSED TEMPERATURE SWITCH SET TO OPEN AT 194˚ F.  ELMWOOD
     SENSORS MODEL #3100-56-87L194.

8000-ED-288012

R.J. PASQUINELLI
WESLEY MUELLER 3/10/95

ANTI-PROTON SOURCE
CORE BETATRON VERTICAL (2-4 GHZ)

HIGH LEVEL ELECTRONICS

B

C

NO.
1
2
3
4
5
6
7
8
9
10

CABLE NAME
2-4 GHZ CORE VERT. TRUNK

TWT PWR/RDBK CABLE
TWT KLIXON CABLE

FORWARD DIODE CABLE
REVERSE DIODE CABLE

FANBACK CABLE
A30-5 TANK FLOW  SWITCH

DIODE BOX TO TWTPM

CABLE NO.
CBV24 TRUNK

A:CVPF21
A:CVPF21 TEMP
A:CVPF21 FWD
A:CVPF21 REV

CV24 FBS
WF A30-4

CB24 DIODES

SIZE
7/8" HELIAX

FERMI MADE ZIPPED
RG108 (TWINAX)

RG58
RG58

STRIPFLEX
RG58

6 TPS/22Ga

CABLE SCHEDULE

TELEDYNE TWT
MTE-5052

REGULATOR
8000-EC-216702

2

BREAKOUT
BOX

EC-266090

ACC DIODE
DETECTORS
ACSP-2615NZ

(2)

10DB
NARDA
773-20

2W

*see
note 3

1FROM 10-1 STUB ROOM
MEDIUM LEVEL
ELECTRONICS

DWG 8000-ED-288011

1/2" SUPERFLEX
2.253 NS CORE VERTICAL

KICKER TANK A30-5

2-4 GHZ CORE
MOMENTUM
HIGH LEVEL

8000-ED-170273

30DB

TRIANGLE uWAVE
CA-1389

*COMMON WITH
4-8GHZ CORE

BETATRON (H & V)
AND 2-4 HORZ.

1/2" SUPERFLEX
4.689 NS

'N'
ELBOW
(184PS)

TWT
POWER
SUPPLY

TWT
PROTECTION

MONITOR
8000-ED-170660

TWT COMPUTER

B34R03

B34R03

4 53

8

6
THERMAL

DISPERSION
WATER FLOW

SWITCH BY
FLUID COMPONENTS

INTL (FCI)
MODEL 12-64B-00A3

7

FROM FLOW
SWITCH IN

TUBE WATER
HEADER

A20 A30 D30
WATER TURBINES

(LOCATED UNDER AP30
ON TUNNEL CEILING BY

NORTH STAIRS)
*TWO PER EACH, BOTH NEED

TO GO OUT TO FAULT SYSTEM

FROM KICKER
TANK A30-4

CORE BETATRON
HORIZONTAL

AP30 SERVICE BLDG

A30 TUNNEL

*COMMON  WITH
2-4 HORZ.

BEAM

LOWER

UPPER

4-8GHZ 2-4 GHZ

2-4 GHZ4-8 GHZ

T0 4-8 GHZ CORE
8000-ED-170279

T0 4-8 GHZ CORE
8000-ED-170279

16 LOOP
PAIR ARRAY

32 LOOP
PAIR ARRAY

*TWT MOUNTED IN FRONT
OF CABLE TRAY ABOVE ITS

KICKER TANK

D

W.J. MUELLER 4/25/95
FLIPPED KICKER HYBRID TO TANK

W.J. MUELLER 4/25/95

W.J. MUELLER 1/19/96
FLIPPED KICKER HYBRID TO TANK

W.J. MUELLER 1/19/96

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING
  DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

REV. DESCRIPTION DRAWN DATE

APPD. DATE

FERMI

REPLACED KICKER HYBRID
WITH FERMI-MADE HYBRID

W.J. MUELLER 8/2/96

W.J. MUELLER 8/2/96

D NAME/CONTROL CHANGES
W.J. MUELLER 8/14/98

W.J. MUELLER

4/6/00

TANK A30-4 WATER (TUNNEL)

TANK A30-5 WATER (TUNNEL)

TUBE WATER (TUNNEL)

TURBINES (TANK WATER TUNNEL)

3 PHASE 208VAC (DS)

3 PHASE 208VAC (US)

TUBE WATER UPSTAIRS

B33R01

3 PHASE
208VAC

DETECTOR
8000-EB-266093

B35R06

TUBE WATER
PRESSURE/VACUUM

SWITCH

BEHIND B34R08 WATER TURBINE
NIM MODULES
8000-EC-266298

B31R09

PBAR PLC07
PBARH40092

131.225.134.135
Ex3    Slot 2

3 PHASE
208VAC

DETECTOR
8000-EB-266093

B31R08

B34R05

ETHERNET



A

.3A REGULATOR
8000-ED-266083

50Ω
1W

Midwest
uWave
2055M

TO MEDIUM LEVEL
ELECTRONICS

IN A60 STUBROOM
8000-ED-170272

1

G≈ 35DB

A:CPAL01

AP10 SERVICE BLDG

A60 TUNNEL

AP10 SERVICE BLDG

A60 TUNNEL
NOTES:

1.  AMPLIFIER GAINS ARE NOMINAL.
2.  AMP REGULATOR BUS HAS ON/OFF CONTROL, HIGH/LOW VOLTAGE
     STATUS, AND HIGH/LOW CURRENT STATUS.
3.  BOLD LINES INDICATE MAIN SIGNAL PATH
4.  

8000-ED-170271

R.J. PASQUINELLI
WESLEY MUELLER 9/26/96

ANTI-PROTON SOURCE
CORE MOMENTUM SYSTEM (2-4 GHZ)

LOW LEVEL ELECTRONICS

B

C

NO.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

CABLE NAME
PLC TO REGULATOR
PLC TO REGULATOR

PHASE FWD (UPSTREAM)
PHASE FWD (DOWNSTREAM)

LL TO ML,  TO STUBROOM
E760 LL OUT TO NORMAL CP LL

TROMBONE DRIVE
TROMBONE READBACK

2 THROW SWITCH TO PLC
SW TO PLATE OUT CON. FLANGE

CABLE NO.
CPAL01
CPAL02

S4A602-1
S4A602-2
CPLMRF

E760 LL TO SWITCH
CPTL01 PWR

CPTL01 RDBK
CP2T01

SIZE
22GA/10C
22GA/10C

STRIPFLEX, 2989PS
STRIPFLEX, 2998PS

1/2" HELIAX
SF142B STRIPLEX

16GA/2 TPS
22GA/4 TPS

22GA/6C
0.141" Cu HARDLINE

CABLE SCHEDULE

NARDA
27223
0.5 NS

A:CPTL01

TROMBONE
CONTROLLER

CRATE

MADC #29

CH.43

B13R03

B13R03

CAMAC C190
CRATE 10

SLOT 15/16

CAMAC 057
CRATE 13
SLOT 16

B11R09

B11R09

*ALUMINUM PLATE MOUNTED ON A60-2 PICKUP
  TANK ON WALL SIDE FACING WALL (DOWNSTREAM END)

30DB

A:CP2T01

TELEDYNE
CS32N6E

ANAREN
3A0056

OUT1
180°

OUT2
0°

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING
  DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

REV. DESCRIPTION DRAWN DATE

APPD. DATE

D

MITEQ
AFD3-2040-7281

FROM E760 CDP
8000-ED-216791

SMA
BARRELL

42 PS

MERRIMAC
CSM 30M 3G

SF142B STRIPLEX
ALL 1388PS

MERRIMAC
PDM-22-3G

MERRIMAC
PDM-22-3G

*CABLE IS SF142B STRIPLEX
  COMPENSATING FOR LENGTH
  OF NARDA TROMBONE IN OTHER
  LEG (AT MIDRANGE) PLUS
  ADAPTERS.  LENGTH = 2350PS.

3 4

6

9

10

PENETRATIONS

TROMBONE
MOTOR
POWER
SUPPLY

REDRAWN AND REVISED

ADDED PIN SYNC CHASSIS

REMOVED FWD INJ. MANUAL TROMBONES
& CORRECTED MUX SWITCH POSITIONS

G.A. JOHNSON

W.J. MUELLER

11/13/90

11/28/90

3/21/91

3/25/91

7/20/94

7/25/94

G.A. JOHNSON

W.J. MUELLER

G.A. JOHNSON

W.J. MUELLER

87

.3A REGULATOR
8000-ED-266083

G≈ 35DB

A:CPAL02

MITEQ
AFD3-2040-7281

1

2

7/29/90
7/28/99

D NAME & CONTROL CHANGES
W.J. MUELLER

E

W.J. MUELLER

30DB

MERRIMAC
CSM 30M 3G

SMA
ELBOWS

N/SMA
ADAPTER

109 PS N/SMA
ADAPTER

109 PS

50.141"

BEAM

CENTER

OUTER
(AISLE)

UPPER
FLANGE

LOWER
FLANGE

TANK A60-2
DOWNSTREAM END

16 PICKUP PAIRS
ULTRA-HIGH VACUUM

Beam
(away from you)

INNER
(WALL)

US

DS

US

DS

CPU CRATE

PLC
EX1 CRATE

Pbar PLC09
PbarH400a9
131.225.134.137

IN A60 STUBROOM

ETHERNET

+24V/20A
POWER SUPPLY
8000-EC-266135

+28V/1.5A
POWER SUPPLY

POWER ONE
#MAP42-1024

Pbar PLC09
PbarH400a9

131.225.134.137

2

E760-INR E760-OTR

C

10 DB

A:S6A600-J4
SWITCH MUX
8000-ED-170256

1 2 3 4

CP24-INR CP24-OTR

A:S4A602



A

.3A REGULATOR
8000-ED-266083

50Ω
1W

Midwest
uWave
2055M

TO NORMAL CDP
LOW LEVEL

ELECTRONICS
8000-ED-170271

21

G≈ 35DB

A:CE76A1

AP10 SERVICE BLDG

A60 TUNNEL

AP10 SERVICE BLDG

A60 TUNNEL NOTES:

1.  AMPLIFIER GAINS ARE NOMINAL.
2.  AMP REGULATOR BUS HAS ON/OFF CONTROL, HIGH/LOW VOLTAGE
     STATUS, AND HIGH/LOW CURRENT STATUS.
3.  BOLD LINES INDICATE MAIN SIGNAL PATH
4.  

8000-ED-216791

R.J. PASQUINELLI
WESLEY MUELLER 9/26/96

ANTI-PROTON SOURCE
E760 CORE MOMENTUM SYSTEM (2-4 GHZ)

LOW LEVEL ELECTRONICS

B

C

NO.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

CABLE NAME
PLC TO REGULATOR
PLC TO REGULATOR

PHASE FWD (UPSTREAM)
PHASE FWD (DOWNSTREAM)
E760 LL TO NORMAL CDP LL

TROMBONE DRIVE
TROMBONE READBACK

CABLE NO.
CE76A1
CE76A2

S4A602-3
S4A602-4
CP2T01-J2

CE76T1 PWR
CE76T1 RDBK

SIZE
22GA/10C
22GA/10C

STRIPFLEX, 5276PS
STRIPFLEX, 5333PS
STRIPFLEX, 2300PS

16GA/2 TPS
22GA/4 TPS

CABLE SCHEDULE

NARDA
27223
0.5 NS

A:CE76T1

TROMBONE
CONTROLLER

CRATE

MADC #29

CH.44

B13R03

B13R03

CAMAC C190
CRATE 10

SLOT 15/16

CAMAC 057
CRATE 13
SLOT 16

B11R09

B11R09

*ALUMINUM PLATE MOUNTED ON A60-2 PICKUP
  TANK ON WALL SIDE FACING WALL (UPSTREAM END)

30DB

ANAREN
3A0056

OUT1
180°

OUT2
0°

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING
  DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

REV. DESCRIPTION DRAWN DATE

APPD. DATE

D

MITEQ
AFD3-2040-7281

SMA
BARRELL

42 PS

MERRIMAC
CSM 30M 3G

BEAM

CENTER

OUTER
(AISLE)

UPPER
FLANGE

LOWER
FLANGE

TANK A60-2
UPSTREAM END

16 PICKUP PAIRS
ULTRA-HIGH VACUUM

SF142B STRIPLEX
ALL 1394PS

MERRIMAC
PDM-22-3G

MERRIMAC
PDM-22-3G

*CABLE IS SF142B STRIPLEX
  COMPENSATING FOR LENGTH
  OF NARDA TROMBONE IN OTHER
  LEG (AT MIDRANGE) PLUS
  ADAPTERS.  LENGTH = 2916PS.

E760-INR E760-OTR

3 4

PENETRATIONS

TROMBONE
MOTOR
POWER
SUPPLY

REDRAWN AND REVISED

ADDED PIN SYNC CHASSIS

G.A. JOHNSON

W.J. MUELLER

11/12/90

11/28/90

3/21/91

3/25/91

G.A. JOHNSON

W.J. MUELLER

W.J. MUELLER

87

.3A REGULATOR
8000-ED-266083

G≈ 35DB

A:CE76A2

MITEQ
AFD3-2040-7281

7/29/90
7/28/99

D

E

30DB

Beam
(away from you)

MERRIMAC
CSM 30M 3G

SMA
ELBOW

N/SMA
ADAPTER

109 PS

5

0.141"

0.141" 0.141"

J1 J2

J3 J4

TELEDYNE
CS47N6E

A:CE76X1

LINE CHANGES/CORRECTIONS

REMOVALS/CHANGES
W.J. MUELLER

W.J. MUELLER

W.J. MUELLER 4/2/99

0.141"

2300PS
STRIPFLEX

CPU CRATE

PLC
EX1 CRATE

Pbar PLC09
PbarH400a9
131.225.134.137

IN A60 STUBROOM

INNER
(WALL)

US

DS

US

DS

ETHERNET

C

10 DB

A:S6A600-J4
SWITCH MUX
8000-ED-170256

1 2 3 4

CP24-INR CP24-OTR

A:S4A602

+24V/20A
POWER SUPPLY
8000-EC-266135

+28V/1.5A
POWER SUPPLY

POWER ONE
#MAP42-1024

Pbar PLC09
PbarH400a9

131.225.134.137



B

20DB

1.5A REGULATOR
8000-ED-266083

PBAR PLC09
PBARH400a9

131.225.134.137

TO HIGH LEVEL
ELECTRONICS
8000-ED-170273

SWITCH MUX
A:S4A605-J3

CP24-SCH
8000-EE-170256

1W
AVANTEK

APG4004N311

G≈33DB

A:CPAM03

AP10 SERVICE BLDG

A60 STUBROOM

AP10 SERVICE BLDG

A60 STUBROOM

NOTES:

1.  AMPLIFIER GAINS ARE NOMINAL.
2.  AMP REGULATOR BUS HAS ON/OFF CONTROL, HIGH/LOW VOLTAGE
     STATUS, AND HIGH/LOW CURRENT STATUS.
3.  PIN ATTENUATOR BUS CONSISTS OF 8-BIT TTL DRIVER AND 8-BIT
     TTL READBACK.
4.  1 NS, 2 NS, 4 NS, AND 8 NS DELAY CABLES ON TRANSFER SWITCHES
     ARE SF142B STRIPLEX.  16 NS, 32 NS, AND 64 NS CABLES ARE 1/2" HELIAX.
5.  BOLD LINES INDICATE MAIN RF SIGNAL PATH
6.  

8000-ED-170272

R.J. PASQUINELLI
WESLEY MUELLER 9/27/96

ANTI-PROTON SOURCE
CORE MOMENTUM SYSTEM (2-4 GHZ)

MEDIUM LEVEL ELECTRONICS

C

D

NO.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

CABLE NAME

DETECTOR TO PLC
SCHOTTKY SCAN

AMP REGULATOR TO PLC
PIN ATT. TO PLC

LOW TO MEDIUM TRUNK
AMP REGULATOR TO AMP

HYBRID TO DELAY SW. PLATE
DELAY SWITCHES TO PLC

MEDIUM TO HIGH LEVEL TRUNK

CABLE NO.

CPDET1
S4A605-J3

CPAW01 REG.
CPPA1

CP TRUNK
CPAW01 AMP.

HYB-SW TRUNK
DELAY SWITCHES
CP LO-MED TRNK

SIZE

RG58
SF142B STRIPLEX

22GA/10C
25C RIBBON

7/8" FOAM HELIAX
RG108

1/2" FOAM HELIAX
20GA/48C

1/2" HELIAX

CABLE SCHEDULE

11

IN 0˚

-90˚ISOL

MERRIMAC
QH-2-1-56

6 DB

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

GENERAL
MICROWAVE

3462

TRIANGLE
MICROWAVE

CA-1384

6 A:CPPA01

8

5

50Ω
EMCO
T150N

2W

FROM LOW LEVEL
ELECTRONICS
8000-ED-170271

10

7

9

F

REDRAWN, 24V RAW SUPPLY MOVED
UPSTAIRS, NEW AMP. REG. DWG. #

G.A. JOHNSON 11/08/90

W.J. MUELLER 11/28/90

1

4

2

3

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING
  DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

REV. DESCRIPTION DRAWN DATE

APPD. DATE

10 DB

TRANSFER SWITCHES ARE BYTELEDYNE MICROWAVE, MODEL CS47N6E
THEY ARE MOUNTED ON ALUMINUM PLATE ON SIDE OF CABLE TRAY AT

REAR END OF RELAY RACKS IN A60 STUBROOM

0.5 NS 1 NS 2 NS 4 NS 8 NS 16 NS 32 NS

BURNDY
GOB24-48PNE
CONNECTOR

A:CPXT01 A:CPXT02 A:CPXT03 A:CPXT04 A:CPXT05 A:CPXT06 A:CPXT07

PENETRATIONSPENETRATIONS

PIN SYNC CHASSIS ADDED

PIN ATT. LIMIT & DIODE ADDITIONS

T.P.S. 3/15/91

W.J. MUELLER 3/22/91

G.A. JOHNSON 11/5/92

W.J. MUELLER

4/27/00

13

12

*MOUNTED ON ALUMINUM PLATE ON SIDE
  OF RELAY RACK IN A60 STUBROOM

*NOTE 4

4/27/00

E NAME & CONTROL CHANGES W.J. MUELLER

F

ETHERNET

EX1 CRATE

PBAR PLC09
PBARH400a9

131.225.134.137

CPU CRATE

+24V/20A
POWER SUPPLY
8000-EC-266135

+28V/1.5A
POWER SUPPLY

POWER ONE
#MAP42-1024

WAVECOM
130-B237-A1C-4B1

A:CPPAD1

DIODE PAD REDUCED FROM 10DB TO 6 DB
W.J. MUELLER



TANK A30-5 WATER (TUNNEL)

TANK A30-4 WATER (TUNNEL)

TUBE WATER (TUNNEL)

TURBINES (TANK WATER TUNNEL)

3 PHASE 208VAC (U)

TUBE WATER UPSTAIRS

30DB

TRIANGLE uWAVE
CA-1038N

SWITCH MUX
CP-FBS

A:S6A305-J5
8000-EE-170256

G≈45DB

A:CPTW01

AP30 SERVICE BLDG

A30 TUNNEL

NOTES:

 1.  AMPLIFIER GAINS ARE NOMINAL.
 2.  AMP REGULATOR BUS HAS ON/OFF CONTROL, HIGH/LOW VOLTAGE
      STATUS, AND HIGH/LOW CURRENT STATUS.
 3.  PIN SWITCH BUS HAS:  ONE TTL ON/OFF BIT AND ONE TTL STATUS BIT.
 4.  TROMBONE LINE BUS HAS:  MOTOR CONTROL LINES, LIMIT SWITCH
      LINES, AND POSITION READBACK LINES.  
 5.  BOLD LINES INDICATE MAIN RF SIGNAL PATH.
 6.  KLIXON MOUNTED ON TWT NEAR ITS OUTPUT.  IT IS A NORMALLY 
      CLOSED TEMPERATURE SWITCH SET TO OPEN AT 194˚ F.  ELMWOOD
      SENSORS MODEL #3100-56-87L194.
 7.  TWT POWER SUPPLY TO PROTECTION MONITOR BUS HAS:  9 STATUS
      SIGNALS FROM POWER SUPPLY TO MONITOR AND 3 CONTROL SIGNALS
      FROM MONITOR TO POWER SUPPLY.
 8.  SEE DRAWING 8000-EC-216369 FOR TROMBONE WIRING.
 9.  SCHOTTKY DIODE DETECTORS ARE BY ADVANCED CONTROL COMPONENTS
      MODEL ACSP-2524NZ.
10. THERMAL DISPERSION WATER FLOW  SWITCHES BY FLUID COMPONENTS
      INTL (FCI), MODEL 12-64B-00A3
11.  

8000-ED-170273

R.J. PASQUINELLI
WESLEY MUELLER 4/19/95

ANTI-PROTON SOURCE
CORE MOMENTUM SYSTEM (2-4 GHZ)

HIGH LEVEL ELECTRONICS

E

TELEDYNE TWT
MTE-5052

REGULATOR
8000-EC-216702

ACC DIODE
DETECTORS
ACSP-2615NZ

(2)

10DB
NARDA
773-20

2W

*see
note 6

TRIANGLE uWAVE
CA-1389

TWT
POWER
SUPPLY

TWT
PROTECTION

MONITOR
8000-ED-170660

PBAR PLC07
PBARH40092

131.225.134.135
EX3 CRATE

TWT COMPUTER

B33R01

B34R05

B34R04

B34R04

9 108

23
3 PHASE
208VAC

DETECTOR
8000-EB-266093

B31R08

TUBE WATER
PRESSURE/VACUUM

SWITCH

BEHIND B34R08

FROM FLOW
SWITCH IN

TUBE WATER
HEADER

WATER TURBINE
NIM MODULES
8000-EC-266298

B31R09

A20 A30 D30
WATER TURBINES

(LOCATED UNDER AP30
ON TUNNEL CEILING BY

NORTH STAIRS)

*TWO PER EACH,
BOTH NEED TO GO

OUT TO FAULT SYSTEM

AP30 SERVICE BLDG

A30 TUNNEL

BEAM

FROM 4-8 GHZ CORE
BETATRON VERT

8000-ED-170279

FROM 4-8 GHZ CORE
BETATRON VERT.

8000-ED-170279

AISLE/
OUTER

WALL/
INNER

16 LOOP
PAIR ARRAY

2-4 GHZ

32 LOOP
PAIR ARRAY

4-8 GHZFROM 4-8 GHZ CORE
BETATRON HORZ.

8000-ED-170276

FROM 4-8 GHZ CORE
BETATRON HORZ.

8000-ED-170276

KICKER TANK A30-5

KICKER TANK A30-4

*NOTE 10

*NOTE 10

OUT1

OUT2

OUT1

OUT2

0.5 NS

NARDA
27223

A:CPTH02

FROM 2-4GHZ
CORE BETATRON HORZ.

8000-ED-288015

FROM 2-4GHZ
CORE BETATRON VERT.

8000-ED-288012

OUT2

OUT1

TRIANGLE uWAVE
MH-1057

50 Ω, 5W
EMCO
T750N

50Ω, 150W
EMCO

PCX-100M-150

50Ω, 150W
EMCO

PCX-100M-150

A:CP2T02

A:CP2T03
TELEDYNE

CS32N6E

TELEDYNE
CS32N6E

J

G ≈ 35DB

TRIANGLE UWAVE
QL-1256

PIN SWITCH

A:CPPS01A:CPXT08 A:CPAH04

AVANTEK
1 WATT

APG4004N311

1.5A REGULATOR
8000-EC-266083

TELEDYNE
CS47N9E-1

OUT2/0˚

OUT1/180˚

FERMI-MADE

50 Ω, 1W
MIDWEST

ON ALUMINUM PLATE IN RACK B34R04

SWITCH MUX
ED-170256

A:S6A300-J5
CP24-TRI

SWITCH MUX
ED-170256

A:S43SB1-J3
CP24-TRO

TRIANGLE uWAVE
CA-1389

30DB

30DB

B33R01

AP30 SERVICE BLDG

A30 TUNNEL

TROMBONE
CONTROLLER

CAMAC  C190
CRATE    33
SLOT      20

A33R08
CAMAC  057
CRATE    32
SLOT      8

B33R01

TROMBONE
MOTOR
POWER
SUPPLY

M10     P10M11     P11

B33R02
CPTH01

CPTH02
MADC

#38

CH57

CH58

B33R02

A33R07

F

G

TUNNEL SUBASSEMBLY CHANGES
(NEW TANKS)

CHANGED 10DB ATT. AND
ADDED 180˚ HYBRID

CHANGED KICKER HYBRIDS & REDRAWN
NEW 2-4 CORE BETATRON SYSTEM IN

G.A. JOHNSON

W.J. MUELLER

T.P.S.

W.J. MUELLER

W.J. MUELLER

3/21/91

4/1/91

4/16/92

4/19/95

4/19/95

AP30 SERVICE BUILDING

A60 STUB ROOM
TUNNEL

FROM MEDIUM LEVEL
ELECTRONICS
8000-ED-170272

MADC
#30

CH63

B35R07

B35R08

NO.
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

CABLE NAME
A30-5 TANK FLOW TO PERMIT

24V RAW SUPPLY TO PLC

TWT HELIX MON. TO MADC #30

TPM TO PROTECTION MONITOR

CABLE NO.
FLOW A30-5

VSA30SB

A:CPTW01 HV

CPUPPMO1

SIZE
22 GA/4C

10 GA/2C

RG58

30 PAIR RIBBON

CABLE SCHEDULE

NO.
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

CABLE NAME
CORE MOM. TRUNK, ML-HL

CPTH01 TROMBONE CONTROL
CPTH01 TROMBONE READBACK

TRANSFER SW. CNTL/STATUS
PIN SWITCH CNTL/STATUS

1W AMP CNTL/STATUS
TWT CONTROL/STATUS

TWT KLIXON
TWT FORWARD DIODE
TWT REVERSE DIODE

CORE MOM. TRUNK, SB-TUNNEL
SPDT TO TANK 4
SPDT TO TANK 5

FANOUT TO TANK 4
FANOUT TO TANK 5

FANBACK FROM TANK 4

FANBACK SUM TO SW. MUX

CPTH01TROMBONE CONTROL
CPTH01 TROMBONE READBACK
A30-4 TANK FLOW TO PERMIT

CABLE NO.
CORE MOM. TRUNK

A:CPTH01 PWR
A:CPTH01 RDBK

A:CPXT08
A:CPPS01
A:CPAH04
A:CPTW01

A:CPTW01 TEMP
A:CPTW01 FWD
A:CPTW01 REV
CORE TWT FO

A:CP2T02
A:CP2T03

A30-4B FO (HORZ)
A30-5B FO (VERT)
A30-4B FB (HORZ)

CORE MOM FBS

A:CPTH02 PWR
A:CPTH02 RDBK

FLOW A30-4

SIZE
7/8" HELIAX
16 GA/2TPS
22 GA/4TPS

22 GA/6C
22 GA/6C

22 GA/10C
ZIP TUBE/12C

RG108
RG58
RG58

7/8" HELIAX
22 GA/6C
22 GA/6C

1/2" HELIAX
1/2" HELIAX
1/4" HELIAX

1/4" HELIAX

16 GA/2 TPS
22 GA/4 TPS

22 GA/6C

CABLE SCHEDULE

764 5

11

28
22

14

15

16

18

16 LOOP
PAIR ARRAY

2-4 GHZ

32 LOOP
PAIR ARRAY

4-8 GHZ

2120

13
12

1

30

*MOUNTED UNDER CABLE
  TRAY ON ALUMINUM PLATE
  ABOVE A30-4 TANK

'N' ELBOW

'N' ELBOW

5345PS

8348PS

50 Ω, 1W
MIDWEST

N/SMA ADAPTER'N' SWEPT ELBOW

H FLIPPED KICKER HYBRIDS
4/25/95

4/25/95

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING
  DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

DESCRIPTION DRAWN DATE

APPD. DATE

FERMI

FERMI

I REPLACED KICKER HYBRIDS WITH
FERMI-MADE HYBRIDS

4/10/96

4/10/96

REV.

LOWER

UPPER

8 PAIRS

8 PAIRS

AISLE/
OUTER

WALL/
INNER

8 PAIRS

8 PAIRS

LOWER

UPPER

COLBY
PDL-1A

625 PS

A:CPTH01

2 3

N/SMA ADAPTER

J

W.J. MUELLER

W.J. MUELLER

W.J. MUELLER

W.J. MUELLER

LAYOUT/CABLE CHANGES IN B34R04 RACK
7/15/98W.J. MUELLER

10/11/99

STRIPFLEX
1000ps

+84ps adapter

STRIPFLEX
1495 ps

PLATE LENGTH= 3.375 NS

2

1

2

1

KICKER PERMIT

PBAR PLC07
PBARH40092

131.225.134.135
+24V/20A

POWER SUPPLY
8000-EC-266136

+28V/1.5A
POWER SUPPLY

POWER ONE
#MAP42-1024 CPU CRATE

PBAR PLC07
PBARH40092

131.225.134.135
EX3 CRATE

B33R03

ETHERNET

CAMAC  C190
CRATE    36
SLOT       5

PIN ATTENUATOR/SWITCH/
LIMITER CHASSIS

ED-216741

B33R03

PS02

P1

*COMMON WITH STDP ML
  A:SPPA06 & A:SPPS01



8000-ED-170275

R.J. PASQUINELLI
WESLEY MUELLER 5/22/97

ANTI-PROTON SOURCE
CORE BETATRON HORIZONTAL (4-8 GHZ)

LOW/MEDIUM LEVEL ELECTRONICS

NOTES:
1.  AMPLIFIER GAINS ARE NOMINAL.
2.  AMP REGULATOR BUS HAS ON/OFF CONTROL, HIGH/LOW VOLTAGE
     STATUS, AND HIGH/LOW CURRENT STATUS.
3.  PIN ATTENUATOR BUS CONSISTS OF 8-BIT TTL DRIVER AND 8-BIT
     TTL READBACK.
4.  PIN SWITCH HAS ONE TTL ON/OFF BIT AND ONE TTL READBACK.
5.  COMMON WITH 4-8GHZ CORE VERT. & HORZ.
6.  CABLES TO PIN ATT. & PIN SWITCH ARE 'TEED' OFF OF ORIGINAL CORE 
     VERT. SYSTEM SO SAME DATABASE NAMES ARE USED.  BOTH ARE AFFECTED
     BUT ONLY THE SYSTEM THAT IS SWITCHED IN IS USED.

3/12/00

H

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING
  DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

+/- +/- +/-

QTY.
REQ.

20DB

1.5A REGULATOR
8000-ED-266083

PBAR PLC02
PBARH4004d

131.225.134.130

TO A30
STUBROOM
HIGH LEVEL

ELECTRONICS
8000-ED-170276

SWITCH MUX
A:S8A118-J5
CH48-SCH

8000-ED-170256

1W
MITEQ

AMF-5B-4080-30P

G≈33DB

A:CHAM03

AP10 SERVICE BLDG

A10 TUNNEL

AP10 SERVICE BLDG

A10 TUNNEL

+24V/20A
POWER SUPPLY
8000-EC-266135

COLBY
INSTRUMENTS

PDL-1A
650PS

TROMBONE
CONTROLLER

MADC #29

CH. 4

B13R03

B13R03

CAMAC C190
CRATE 10
SLOT 15

CAMAC 057
CRATE 13

SLOT 3

B11R09

B11R09

IN OUT2

OUT1ISOL

TRIANGLE
QH-45

DMT
T4-413E291 B LUCAS

WEINSCHEL
MODEL 5508

NARDA
S213D

2-18 GHZ

NARDA
4014C-20

SWITCH MUX
A:S8A118-J6

CH48-TRI
8000-ED-170256

SWITCH MUX
A:S8A112-J8

CH48-TR0
8000-ED-170256

PIN ATTENUATOR/SWITCH
CONTROLLER CHASSIS

8000-ED-216741

A:CHPA01

A:CHPS01

50Ω
Midwest
uWave

A:CHXT01 P1P2P3

COMPONENTS MOUNTED ON ALUMINUM PLATE
BOLTED TO CORE HORZ. PICKUP TANK PLATE/TANK

ORTEL LASER
TRANSMITTER

MODEL
3541A-E02

RF
IN

A:CHXMTR

0.3A REGULATOR
8000-ED-266083

7805  5V REG.
KLUGE CARD

+5V+15V

A:CHTM01

10 DB

10 DB

MITEQ
AFS4-04000800-

16-10P-4

A:CHIA01

CPU CRATE

.3A REGULATOR
8000-ED-266083

OUT2

OUT1

50Ω
1W

MIDWEST

PETTER
HYBRID #7

.3A REGULATOR
8000-ED-266083

20DB

25DB

NARDA
MODEL 773

2W

EMCO
MODEL A925N

2W

MITEQ
AFS4-04000800-16-10P-4

JCA
JCA48-319

G≈35DB G≈34DB

A:CHAL01 A:CHAL02

BEAM

CORE BETATRON
HORZ. PICKUP TANK

64 LOOP PAIRS
PICKUP ARRAY

AISLE/
OUTER

WALL/
INNER

0.141" Semi-flex
1700ps

NARDA
29784
125PS

4-8GHZ2-4 GHZ

2-4 GHZ 4-8 GHZ

T0 2-4 GHZ CORE
8000-ED-288010

T0 2-4 GHZ CORE
8000-ED-288010

A:CHTL01

20DB

NARDA
4014C-20

ETHERNET

+28V/1.5A
POWER SUPPLY

POWER ONE
#MAP42-1024

PBAR PLC02
PBARH4004d

131.225.134.130

EX1 CRATE

SWITCH MUX
CH48-PHS
S8A112-J7

8000-EE-170256

CH. 2
CHTL01

CHTM01

B

C

D

E

F

G

G.A. JOHNSON

W.J. MUELLER
REDRAWN AND UPGRADED TO 4-8 GHZ

ADDED PIN SYNC CHASSIS
G.A. JOHNSON

W.J. MUELLER

G.A. JOHNSON

W.J. MUELLER

G.A. JOHNSON

W.J. MUELLER

G.A. JOHNSON

W.J. MUELLER

W.J. MUELLER

W.J. MUELLER

PIN SWITCH TIMING CHANNELS

ADDED PIN ATT., LIMIT,
& DIODE NAMES

ADDED PHASE EQUALIZER GRAPH

REDRAWN ON MINI-CAD

8/1/90

10/9/90
3/21/91

3/25/91

9/19/91
9/24/91
11/5/92

11/9/92
6/23/93

7/8/93

3/22/95

H W.J. MUELLER

W.J. MUELLER

NAME/CONTROL CHANGES, PLATE
REMADE, LL/ML LEVEL COMBINED

8/17/98

J

REV. DESCRIPTION DRAWN DATE

APPD. DATE

0 DB 0 DB

0.141"
Cu Hardline

425ps

1.5A REGULATOR
8000-ED-266083

1W
MITEQ

AMF-5B-4080-30P

G≈33DBEQUALIZER

6 DB6 DB

A:CHAM04

*THESE COMPONENTS ARE MOUNTED ON
  THE VERTICAL LOW/MEDIUM LEVEL PLATE
  AT MOUTH OF A10-1 STUBROOM

ON HORZ. PLATE ON VERT. PLATE

1/2" HELIAX
27.082 NS

LASER LINK
TRANSMITTED
THRU LARSEN

VACUUM WINDOW
THRU 20" DIA.
VACUUM PIPE

A10-2 STUBROOM
TO A30 STUBROOM

A10-2
STUBROM

~68 FT SUMITOMO OPTICAL FIBER
(THRU ORANGE PLASTIC 1.75" DIA. TUBING)

NEW FOCUS SINGLE MODE
TO GRIN LENSE #1237

LASER BEAM EXPANDER
BY SPECIAL OPTICS
MODEL 50-51-20X-1310
(1.25" QUARTZ x20 SCOPE
Ar COATED @ 1310 nm)

TILT ROTATION TABLE
BY NEWPORT, MODEL P080N

PART NO.
ITEM

NO.

A:CHPAD1

ACC
ACSP2615NZ

MOUNTED IN ALUMINUM FRAME
OFF CEILING ABOVE CABLE TRAY
AT MOUTH OF A10-2 STUBROOM

(ENCLOSED IN 1/2" CELOTEX
 SHEET INSULATION)

STAINLESS STEEL
MOUNTING BLOCK

OMEGA
#CN76000

RTD
'A'

HTR
'A'

B13R04

+24V/20A
POWER
SUPPLY

EC-266137

B13R04

TEMP. READBACK
A:S10HST

+24V
HTR

RTD

*HEAT IS REGULATED VIA
  OMEGA TEMP. CONTROLLER
  BY 4 - 2 OHM, 25W RESISTORS
  IN SERIES, MOUNTED TO
  BLOCK ON NEWPORT TILT
  ROTATION TABLE

A105-2 PENETRATIONS

RTD
'B'

+24V
IN

HTR
'B'

FOR HVERT
4-8 CORE

PBAR PLC03
PBARH40061

131.225.134.131
CPU CRATE

RTD

NIMBIN

TEMPERATURE
CONTROLLER

MODULE
8000-EC-266277

OMEGA
#CN76000

A10-2
STUBROOM

ETHERNET



A

SAGE FC6277-1
G≈44DB G≈41DB

A:CHTW01

A:CHAH06

AP30 SERVICE BLDG

A30 TUNNEL

8000-ED-170276 J

R.J. PASQUINELLI
WESLEY MUELLER 12/19/94

ANTI-PROTON SOURCE
CORE BETATRON HORIZONTAL (4-8 GHZ)

HIGH LEVEL ELECTRONICS

F

DWG. REDRAWN AND UPGRADED TO 4-8GHZ
8/2/90

10/9/90

WES MUELLER

G.A. JOHNSON

WES MUELLER

NO.
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

CABLE NAME
4-8 CV TRUNK ML TO HL

AMP REG TO PLC
AMP KLIXON TO AMP

TWT HV CABLE
TWT LV CABLE

TWT TEMP KLIXON CABLE
CV FANBACK TO SWITCH MUX
TWT FWD DIODE TO CHASSIS
TWT REV DIODE TO CHASSIS

TWTPM TO TPM
TWT SUPPLY TO TWTPM
TWT SUPPLY TO TWTPM
TWT SUPPLY TO TWTPM
TWT SUPPLY TO TWTPM
4-8 CV OPTIC, ML TO HL

CABLE NO.
4-8 CV TRUNK

A:CVAH04

A:CVPF01 HV
A:CVPF01 LV

A:CVPF01 TEMP
CV48-FB,A:S6A304-6

CV TWT TPM
INTERFACE

MODULATION
HELIX MON.

REMOTE CONTROL
CVB OPTIC ML-HL

SIZE
1/2" HELIAX
10C/22AWG

6C/16AWG,15KV
6C/18AWG,600V
RG108,TWINAX

Stripflex
RG58
RG58

50C RIBBON
RG58
RG58
RG58

2-10C/22AWG
1/2" HELIAX

CABLE SCHEDULE

FROM 10-2 STUB ROOM
MEDIUM LEVEL
ELECTRONICS

DWG 8000-ED-170275

VARIAN TWT
VTC-6262F5

1W
MITEQ

AMF-5B-4080-30P

REGULATOR
8000-EC-2167021.5A REGULATOR

8000-ED-266083

THERMAL SWITCH
(OPENS @ 60˚ C)

ELMWOOD SENSORS
2511L003-1006E1-L140-2.2

(MOUNTED ON
AMP HEAT SINK)

SWITCH MUX
CH-FBS

A:S6A303-J6
8000-ED-170256

BREAKOUT
BOX

EC-266090

ACC DIODE
DETECTORS
ACSP-2615NZ

(2)

10DB
NARDA
773-10

2W

MERRIMAC
PD-22-6G

*see
note 3

CORE HORIZONTAL
KICKER TANK A30-4

TWT
POWER
SUPPLY

TWT
PROTECTION

MONITOR
8000-ED-170660

uP TWT PROTECTION
DIAGNOSTICS/CONTROL

B34R05

B34R03

B34R03

THERMAL
DISPERSION

WATER FLOW
SWITCH BY

FLUID COMPONENTS
INTL (FCI)

MODEL 12-64B-00A3

FROM FLOW
SWITCH IN

TUBE WATER
HEADER

A20 A30 D30
WATER TURBINES

(LOCATED UNDER AP30
ON TUNNEL CEILING BY

NORTH STAIRS)
*TWO PER EACH, BOTH NEED

TO GO OUT TO FAULT SYSTEM

FROM KICKER
TANK A30-5

CORE BETATRON
VERTICAL

*COMMON  WITH
4-8 VERT.

BEAM

AISLE/OUTER

WALL/INNER

4-8GHZ 2-4 GHZ

2-4 GHZ4-8 GHZ

T0 2-4 GHZ CORE
8000-ED-288012

T0 2-4 GHZ CORE
8000-ED-288012

16 LOOP
PAIR ARRAY

32 LOOP
PAIR ARRAY

'N'
ELBOW
184 PS

REDRAWN ON MINI-CAD,
KICKER TANK CHANGES

1/2"
SUPERFLEX

4.760 NS

*COMMON WITH
2-4GHZ CORE

BETATRON (H & V)
AND 4-8 VERT.

3/13/95G

NEW KICKER HYBRID

WES MUELLER

9/22/92

9/25/92

G.A. JOHNSON

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING
  DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

REV. DESCRIPTION DRAWN DATE

APPD. DATE

2-THROW SWITCH ADDED  TO CHOOSE BTWN
NORMAL OR OPTICAL MEDIUM LEVEL

5/27/97H
WES MUELLER

3/12/00

NAME/CONTROL CHANGES
8/14/98J

WES MUELLER

K

TANK A30-4 WATER (TUNNEL)

TANK A30-5 WATER (TUNNEL)

TUBE WATER (TUNNEL)

TURBINES (TANK WATER TUNNEL)

3 PHASE 208VAC (DS)

3 PHASE 208VAC (US)

TUBE WATER UPSTAIRS

B33R01

3 PHASE
208VAC

DETECTOR
8000-EB-266093

B35R06

TUBE WATER
PRESSURE/VACUUM

SWITCH

BEHIND B34R08 WATER TURBINE
NIM MODULES
8000-EC-266298

B31R09

3 PHASE
208VAC

DETECTOR
8000-EB-266093

B31R08

MOUNTED ON ALUMINUM PLATE BOLTED TO SIDE OF
CABLE TRAY ABOVE CORE HORZ. KICKER TANK

TELEDYNE
CS47N6E

0.5 NS 1 NS 2 NS 4 NS 8 NS 16 NS

WAVECOM
130-B237-A1C-4B1

A:CHXT03 A:CHXT04 A:CHXT05 A:CHXT06 A:CHXT07A:CHXT02 30DB

A:CHAH05

AP30 SERVICE BLDG

A30 TUNNEL

PLC07
PBARH40092

131.225.134.135
EX3 CRATE

SLOT 2

*AMP IS COOLED WITH A WATER
  CHILLED COPPER PLATE MOUNTED
  TO IT'S HEAT SINK FIN.

0.3A REGULATOR
8000-ED-266083

G≈32DB

DBS uWave
DB97-1789

NOTES:

1.  AMPLIFIER GAINS ARE NOMINAL.
2.  AMP REGULATOR BUS HAS ON/OFF CONTROL, HIGH/LOW VOLTAGE
     STATUS, AND HIGH/LOW CURRENT STATUS.
3.  AN EXTERNAL TEMPERATURE KLIXON IS ATTACHED TO THE HOT (COLLECTOR) END OF TWT.
     KLIXON BY ELMWOOD SENSORS, MODEL 3100-56-162L250.  NORMALLY CLOSED, SET TO OPEN 
     AT ≈ 250ºF  ±9ºF

OUT2

OUT1

50Ω
50W

EMCO

NARDA 180º HYBRID
MODEL 31263

RF
OUT

HAMAMATSU
PHOTO DIODE

G7096
ON PICOSECOND

PULSE LABS
BIAS TEE

MODEL 5575A

MOUNTED IN ALUMINUM FRAME
OFF CEILING IN A30 STUBROOM
ENCLOSED IN 1/2" CELOTEX
SHEET INSULATION

TWO TYPE 'N'
SWEPT ELBOWS

ON EACH OUTPUT

1/2" HELIAX
48.933 NS

INTEGRAL XYZ TRANSLATION STAGE
BY MELLES GRIOT, MODEL 07TMC521

TILT ROTATION TABLE
BY NEWPORT, MODEL P080N

A30 STUBROOM

PLC10
PBARH4000bf

131.225.134.138
CPU CRATE

ETHERNET

SIGNAL COMING IN 20" STAINLESS
STEEL PIPE THRU A30 STUBROOM WALL

THRU A LARSON VACUUM WINDOW

20V/10A SUPPLY
8000-EC-266134

LASER BEAM EXPANDER
BY SPECIAL OPTICS
MODEL 50-51-20X-1310
(1.25" QUARTZ x20 SCOPE
Ar COATED @ 1310 nm)

+28V/1.5A
POWER SUPPLY

POWER ONE
#MAP42-1024

(UPPER TELESCOPE)

TEMP
READBACK
A:S30HST

PENETRATION

OMEGA
#CN76000

RTD
'A'

HTR
'A'

B33R02

+24V/30A
POWER
SUPPLY

EC-266136

B33R02

RTD
'B'

+24V
IN

HTR
'B'

FOR VERT
4-8 CORE

NIMBIN

TEMPERATURE
CONTROLLER

MODULE
8000-EC-266277

OMEGA
#CN76000

*HEAT IS REGULATED VIA
  OMEGA TEMP. CONTROLLER
  BY 4 - 2 OHM, 25W RESISTORS
  IN SERIES, MOUNTED TO
  BLOCK ON NEWPORT TILT
  ROTATION TABLE

+24V
HTR RTD RTD

A203-3

PLC10
PBARH4000bf

131.225.134.138
EX1 CRATE

MADC #31

CHAN 1

CAMAC C190
CRATE 34

SLOT 5

A:CHLRI
PHOTODIODE

CURRENT

OPTICAL BIAS SUPPLY
8000-EA-288147

-10 to -13V



8000-ED-170278

R.J. PASQUINELLI
WESLEY MUELLER 5/22/97

ANTI-PROTON SOURCE
CORE BETATRON VERTICAL (4-8 GHZ)
LOW/MEDIUM LEVEL ELECTRONICS

NOTES:
1.  AMPLIFIER GAINS ARE NOMINAL.
2.  AMP REGULATOR BUS HAS ON/OFF CONTROL, HIGH/LOW VOLTAGE
     STATUS, AND HIGH/LOW CURRENT STATUS.
3.  PIN ATTENUATOR BUS CONSISTS OF 8-BIT TTL DRIVER AND 8-BIT
     TTL READBACK.
4.  PIN SWITCH HAS ONE TTL ON/OFF BIT AND ONE TTL READBACK.
5.  COMMON WITH 4-8GHZ CORE VERT. & HORZ.
6.  CABLES TO PIN ATT. & PIN SWITCH ARE 'TEED' OFF OF ORIGINAL CORE 
     VERT. SYSTEM SO SAME DATABASE NAMES ARE USED.  BOTH ARE AFFECTED
     BUT ONLY THE SYSTEM THAT IS SWITCHED IN IS USED.

3/12/00

H

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING
  DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

20DB

1.5A REGULATOR
8000-ED-266083

PBAR PLC02
PBARH4004d

131.225.134.130

TO A30
STUBROOM
HIGH LEVEL

ELECTRONICS
8000-ED-170279

SWITCH MUX
A:S8A118-J4
CV48-SCH

8000-ED-170256

1W
MITEQ

AMF-5B-4080-30P

G≈33DB

A:CVAM03

AP10 SERVICE BLDG

A10 TUNNEL

AP10 SERVICE BLDG

A10 TUNNEL

+24V/20A
POWER SUPPLY
8000-EC-266135

COLBY
INSTRUMENTS

PDL-1A
650PS

TROMBONE
CONTROLLER

MADC #29

CH. 5

B13R03

B13R03

CAMAC C190
CRATE 10
SLOT 15

CAMAC 057
CRATE 13
SLOT 03

B11R09

B11R09

IN OUT2

OUT1ISOL

TRIANGLE
QH-45

DMT
T4-413E291 B LUCAS

WEINSCHEL
MODEL 5508

NARDA
S213D

2-18 GHZ

NARDA
4014C-20

SWITCH MUX
A:S8A118-J3

CV48-TRI
8000-ED-170256

SWITCH MUX
A:S8A112-J2

CV48-TR0
8000-ED-170256

PIN ATTENUATOR/SWITCH
CONTROLLER CHASSIS

8000-ED-216741

A:CVPA01

A:CVPS01

50Ω
Midwest
uWave

A:CVXT01 P1P2P3

COMPONENTS MOUNTED ON ALUMINUM PLATE
BOLTED TO CORE VERT. PICKUP TANK

ORTEL LASER
TRANSMITTER

MODEL
3541A-E02

RF
IN

LASER LINK
TRANSMITTED
THRU LARSEN

VACUUM WINDOW
THRU 20" DIA.
VACUUM PIPE

A10-2 STUBROOM
TO A30 STUBROOM

A:CVXMTR

0.3A REGULATOR
8000-ED-266083

7805  5V REG.
KLUGE CARD

+5V +15V

A:CVTM01

A10-2
STUBROM

10 DB

~65 FT SUMITOMO OPTICAL FIBER
(THRU ORANGE PLASTIC

1.75" DIA. TUBING)

MITEQ
AFS4-04000800-

40-10P-4

A:CVIA01

CPU CRATE

.3A REGULATOR
8000-ED-266083

OUT1

OUT2

50Ω
1W

MIDWEST

PETTER
HYBRID #3

.3A REGULATOR
8000-ED-266083

20DB

25DB

MIDWEST
SMA
0.5W

EMCO
MODEL A925N

2W

MITEQ
AFS4-04000800-16-10P-4

JCA
JCA48-319

G≈35DB G≈34DB

A:CVAL01 A:CVAL02

BEAM

CORE BETATRON
HORZ. PICKUP TANK

64 LOOP PAIRS
PICKUP ARRAY

UPPER

LOWER

0.141" Semi-flex
1698ps

NARDA
29784
125PS

4-8GHZ2-4 GHZ

2-4 GHZ 4-8 GHZ

T0 2-4 GHZ CORE
8000-ED-288010

T0 2-4 GHZ CORE
8000-ED-288010

A:CVTL01

20DB

NARDA
4014C-20

ETHERNET

+28V/1.5A
POWER SUPPLY

POWER ONE
#MAP42-1024

PBAR PLC02
PBARH4004d

131.225.134.130

EX1 CRATE

SWITCH MUX
CV48-PHS
S8A112-J5

8000-EE-170256

CH. 3
CVTL01

CVTM01

B

C

D

E

F

G

G.A. JOHNSON

W.J. MUELLER
REDRAWN AND UPGRADED TO 4-8 GHZ

ADDED PIN SYNC CHASSIS
G.A. JOHNSON

W.J. MUELLER

G.A. JOHNSON

W.J. MUELLER

G.A. JOHNSON

W.J. MUELLER

G.A. JOHNSON

W.J. MUELLER

W.J. MUELLER

W.J. MUELLER

PIN SWITCH TIMING CHANNELS

ADDED PIN ATT., LIMIT,
& DIODE NAMES

ADDED PHASE EQUALIZER GRAPH

REDRAWN ON MINI-CAD

8/1/90

10/9/90
3/21/91

3/25/91

9/19/91
9/24/91
11/5/92

11/9/92
6/23/93

7/8/93

3/22/95

H W.J. MUELLER

W.J. MUELLER

NAME/CONTROL CHANGES, PLATE
REMADE, LL/ML LEVEL COMBINED

8/17/98

J

REV. DESCRIPTION DRAWN DATE

APPD. DATE

0 DB 0 DB

0.141"
Cu Hardline

780ps

1.5A REGULATOR
8000-ED-266083

1W
MITEQ

AMF-5B-4080-30P

G≈33DBEQUALIZER

6 DB6 DB

A:CVAM04

NEW FOCUS SINGLE MODE
TO GRIN LENSE #1237

LASER BEAM EXPANDER
BY SPECIAL OPTICS
MODEL 50-51-20X-1310
(1.25" QUARTZ x20 SCOPE
Ar COATED @ 1310 nm)

STAINLESS STEEL
MOUNTING BLOCK

TILT ROTATION TABLE
BY NEWPORT, MODEL P080N

A:CVPAD1

ACC
ACSP2615NZ

MOUNTED IN ALUMINUM FRAME
OFF CEILING IN A10-2 STUBROOM

(ENCLOSED IN 1/2" CELOTEX
SHEET INSULATION)

OMEGA
#CN76000

RTD
'B'

HTR
'B'

B13R04

+24V/20A
POWER
SUPPLY

EC-266137

B13R04

TEMP. READBACK
A:S10VST

+24V
HTR

RTD

*HEAT IS REGULATED VIA
  OMEGA TEMP. CONTROLLER
  BY 4 - 2 OHM, 25W RESISTORS
  IN SERIES, MOUNTED TO
  BLOCK ON NEWPORT TILT
  ROTATION TABLE

A105-2 PENETRATIONS

RTD
'A'

+24V
IN

HTR
'A'

FOR HORZ
4-8 CORE

PBAR PLC03
PBARH40061

131.225.134.131
CPU CRATE

RTD

NIMBIN

TEMPERATURE
CONTROLLER

MODULE
8000-EC-266277

OMEGA
#CN76000

A10-2
STUBROOM

ETHERNET



A

OUT2

OUT1
SAGE FC6277-1

G≈44DB G≈41DB

A:CVTW01

A:CVAH06

AP30 SERVICE BLDG

A30 TUNNEL

NOTES:

1.  AMPLIFIER GAINS ARE NOMINAL.
2.  AMP REGULATOR BUS HAS ON/OFF CONTROL, HIGH/LOW VOLTAGE
     STATUS, AND HIGH/LOW CURRENT STATUS.
3.  AN EXTERNAL TEMPERATURE KLIXON IS ATTACHED TO THE HOT (COLLECTOR) END OF TWT.
     KLIXON BY ELMWOOD SENSORS, MODEL 3100-56-162L250.  NORMALLY CLOSED, SET TO OPEN 
     AT ≈ 250ºF  ±9ºF

8000-ED-170279 J

R.J. PASQUINELLI
WESLEY MUELLER 12/19/94

ANTI-PROTON SOURCE
CORE BETATRON VERTICAL (4-8 GHZ)

HIGH LEVEL ELECTRONICS

F

DWG. REDRAWN AND UPGRADED TO 4-8GHZ
8/2/90

10/9/90

WES MUELLER

G.A. JOHNSON

WES MUELLER

NO.
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

CABLE NAME
4-8 CV TRUNK ML TO HL

AMP REG TO PLC
AMP KLIXON TO AMP

TWT HV CABLE
TWT LV CABLE

TWT TEMP KLIXON CABLE
CV FANBACK TO SWITCH MUX
TWT FWD DIODE TO CHASSIS
TWT REV DIODE TO CHASSIS

TWTPM TO TPM
TWT SUPPLY TO TWTPM
TWT SUPPLY TO TWTPM
TWT SUPPLY TO TWTPM
TWT SUPPLY TO TWTPM
4-8 CV OPTIC, ML TO HL

CABLE NO.
4-8 CV TRUNK

A:CVAH04

A:CVPF01 HV
A:CVPF01 LV

A:CVPF01 TEMP
CV48-FB,A:S6A304-6

CV TWT TPM
INTERFACE

MODULATION
HELIX MON.

REMOTE CONTROL
CVB OPTIC ML-HL

SIZE
1/2" HELIAX
10C/22AWG

6C/16AWG,15KV
6C/18AWG,600V
RG108,TWINAX

Stripflex
RG58
RG58

50C RIBBON
RG58
RG58
RG58

2-10C/22AWG
1/2" HELIAX

CABLE SCHEDULE

FROM 10-2 STUB ROOM
MEDIUM LEVEL
ELECTRONICS

DWG 8000-ED-170278

VARIAN TWT
VTC-6262F5

1W
MITEQ

AMF-5B-4080-30P

REGULATOR
8000-EC-2167021.5A REGULATOR

8000-ED-266083

THERMAL SWITCH
(OPENS @ 60˚ C)

ELMWOOD SENSORS
2511L003-1006E1-L140-2.2

(MOUNTED ON
AMP HEAT SINK)

SWITCH MUX
CV-FBS

A:S6A304-J6
8000-ED-170256

BREAKOUT
BOX

EC-266090

ACC DIODE
DETECTORS
ACSP-2615NZ

(2)

10DB
NARDA
773-10

2W

MERRIMAC
PD-22-6G

*see
note 3

50Ω
50W

EMCO
CORE VERTICAL

KICKER TANK A30-5

TWT
POWER
SUPPLY

TWT
PROTECTION

MONITOR
8000-ED-170660

uP TWT PROTECTION
DIAGNOSTICS/CONTROL

B34R05

B34R03

B34R03

THERMAL
DISPERSION

WATER FLOW
SWITCH BY

FLUID COMPONENTS
INTL (FCI)

MODEL 12-64B-00A3

FROM FLOW
SWITCH IN

TUBE WATER
HEADER

A20 A30 D30
WATER TURBINES

(LOCATED UNDER AP30
ON TUNNEL CEILING BY

NORTH STAIRS)
*TWO PER EACH, BOTH NEED

TO GO OUT TO FAULT SYSTEM

FROM KICKER
TANK A30-4

CORE BETATRON
HORIZONTAL

*COMMON  WITH
4-8 HORZ.

BEAM

LOWER

UPPER

4-8GHZ 2-4 GHZ

2-4 GHZ4-8 GHZ

T0 2-4 GHZ CORE
8000-ED-288012

T0 2-4 GHZ CORE
8000-ED-288012

16 LOOP
PAIR ARRAY

32 LOOP
PAIR ARRAY

'N'
ELBOW
184 PS

REDRAWN ON MINI-CAD,
KICKER TANK CHANGES

1/2"
SUPERFLEX

4.836 NS

NARDA 180º HYBRID
MODEL 31263

*COMMON WITH
2-4GHZ CORE

BETATRON (H & V)
AND 4-8 HORZ.

3/13/95G

NEW KICKER HYBRID

WES MUELLER

9/22/92

9/25/92

G.A. JOHNSON

*AMP IS COOLED WITH A WATER
  CHILLED COPPER PLATE MOUNTED
  TO IT'S HEAT SINK FIN.

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING
  DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

REV. DESCRIPTION DRAWN DATE

APPD. DATE

2-THROW SWITCH ADDED  TO CHOOSE BTWN
NORMAL OR OPTICAL MEDIUM LEVEL

5/27/97H
WES MUELLER

3/12/00

NAME/CONTROL CHANGES
8/14/98J

WES MUELLER

K

TANK A30-5 WATER (TUNNEL)

TANK A30-4 WATER (TUNNEL)

TUBE WATER (TUNNEL)

TURBINES (TANK WATER TUNNEL)

3 PHASE 208VAC (DS)

3 PHASE 208VAC (US)

TUBE WATER UPSTAIRS

B33R01

3 PHASE
208VAC

DETECTOR
8000-EB-266093

B35R06

TUBE WATER
PRESSURE/VACUUM

SWITCH

BEHIND B34R08 WATER TURBINE
NIM MODULES
8000-EC-266298

B31R09

3 PHASE
208VAC

DETECTOR
8000-EB-266093

B31R08

MOUNTED ON ALUMINUM PLATE BOLTED TO SIDE OF
CABLE TRAY ABOVE CORE VERT KICKER TANK

TELEDYNE
CS47N6E

0.5 NS 1 NS 2 NS 4 NS 8 NS 16 NS

WAVECOM
130-B237-A1C-4B1

A:CVXT03 A:CVXT04 A:CVXT05 A:CVXT06 A:CVXT07A:CVXT02 30DB

PLC07
PBARH40092

131.225.134.135
EX3 CRATE

SLOT 2

RF
OUT

0.3A REGULATOR
8000-ED-266083

G≈32DB

A:CVAH05

A30 STUBROOM

PLC10
PBARH4000bf

131.225.134.138
CPU CRATE

AP30 SERVICE BLDG

A30 TUNNEL

ETHERNET

DBS uWave
DB97-1789

SIGNAL COMING IN 20" STAINLESS
STEEL PIPE THRU A30 STUBROOM WALL

THRU A LARSON VACUUM WINDOW

20V/10A SUPPLY
8000-EC-266134

LASER BEAM EXPANDER
BY SPECIAL OPTICS
MODEL 50-51-20X-1310
(1.25" QUARTZ x20 SCOPE
Ar COATED @ 1310 nm)

HAMAMATSU
PHOTO DIODE

G7096
ON PICOSECOND

PULSE LABS
BIAS TEE

MODEL 5575A

INTEGRAL XYZ TRANSLATION STAGE
BY MELLES GRIOT, MODEL 07TMC521

TILT ROTATION TABLE BY NEWPORT

MOUNTED IN ALUMINUM FRAME
OFF CEILING IN A30 STUBROOM
ENCLOSED IN CELOTEX 1/2"
SHEET INSULATION

TWO TYPE 'N'
SWEPT ELBOWS

ON EACH OUTPUT

1/2" HELIAX
58.597 NS

+28V/1.5A
POWER SUPPLY

POWER ONE
#MAP42-1024

(LOWER TELESCOPE)

TEMP
READBACK
A:S30VST

PENETRATION

OMEGA
#CN76000

RTD
'B'

HTR
'B'

B33R02

+24V/30A
POWER
SUPPLY

EC-266136

B33R02

RTD
'A'

+24V
IN

HTR
'A'

FOR HORZ
4-8 CORE

NIMBIN

TEMPERATURE
CONTROLLER

MODULE
8000-EC-266277

OMEGA
#CN76000

*HEAT IS REGULATED VIA
  OMEGA TEMP. CONTROLLER
  BY 4 - 2 OHM, 25W RESISTORS
  IN SERIES, MOUNTED TO
  BLOCK ON NEWPORT TILT
  ROTATION TABLE

+24V
HTR

RTD RTD

A203-3

PLC10
PBARH4000bf

131.225.134.138
EX1 CRATE

OPTICAL BIAS SUPPLY
8000-EA-288147

MADC #31

CHAN 0

CAMAC C190
CRATE 34

SLOT 5

A:CVLRI
PHOTODIODE

CURRENT

534 PS
0.141" FLEXLINE

926 PS
0.141" FLEXLINE

-10 to -13V



A

.3A REGULATOR
8000-ED-266083

20DB

NARDA  4014C-20

.3A REGULATOR
8000-ED-266083

 A20-2 STUB ROOM PLC CRATE
PBAR PLC05
PBARH4008c

131.225.134.133

EMCO
T150

50 Ω, 2W

TO MEDIUM LEVEL
ELECTRONICS
8000-ED-266131

4

SWITCH MUX
CP48-PHS
S2A220-J1

8000-ED-170256

MITEQ
AMF-4S-4080-16

JCA
JCA-319

G≈44DB G≈34DB

A:CMAL01 A:CMAL02

AP30 SERVICE BLDG

A20 TUNNEL

AP30 SERVICE BLDG

A20 TUNNEL

NOTES:

1.  AMPLIFIER GAINS ARE NOMINAL.
2.  AMP REGULATOR BUS HAS ON/OFF CONTROL, HIGH/LOW VOLTAGE
     STATUS, AND HIGH/LOW CURRENT STATUS.

8000-ED-266130 D

R.J. PASQUINELLI
WESLEY MUELLER 8/14/98

ANTI-PROTON SOURCE
CORE MOMENTUM (4-8 GHZ)
LOW LEVEL ELECTRONICS

B

C

ADDED A:CM2T01 SWITCH TO INJ. COUPLER

ADDED MUX A:CMFI01 AMP

10 DB PAD ADDED AFTER AMP

WES MUELLER

G.A. JOHNSON

2/14/91

2/15/91

2/8/93

2/11/93

4/27/93

WES MUELLER

G.A. JOHNSON

WES MUELLER

LOW LEVEL COMPONENTS MOUNTED ON ALUMINUM PLATE ATTACHED TO PICKUP TANK

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING
  DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

REV. DESCRIPTION DRAWN DATE

APPD. DATE

D REDRAWN ON MINI-CAD, NAME/CONTROL CHANGES
WES MUELLER

WES MUELLER 8/14/98

10 DB
SMA

TELEDYNE
CS32N6E

1 2

A:CM2T01

50Ω, 1W
Midwest

2055

OMNI-SPECTRA
P/N 2960-4038-00

1A

2A

3B

4B

32 PAIR
PICKUP
ARRAY

LOCATED IN A20 SECTOR
BETWEEN A20-1 AND A20-2

STUBROOMS

4/21/93G.A. JOHNSON

7/26/99

ATTACHED DIRECTLY
TO TANK FLANGE WITH\

4 SMA BARRELLS

ETHERNET

+24V/10A
POWER SUPPLY
8000-EC-266134

+28V/1.5A
POWER SUPPLY

POWER ONE
#MAP42-1024



B

8000-ED-266131

R.J. PASQUINELLI

WESLEY MUELLER
8/1/90

ANTI-PROTON SOURCE
CORE MOMENTUM (4-8 GHZ)

MEDIUM LEVEL ELECTRONICS

C

D

NO.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

CABLE NAME
CAMAC TO DRIVER

CMTM01 DRIVE
CMTM01 READBACK
CAMAC TO CONTROL

CONTROL TO PLC
XFER SW. TO PLC
CHASSIS TO PLC

AMP. REG. TO PLC
+24V TO PLC

SCHOTTKY SCAN
NA OUT

NA IN
CM MLTRUNK LINE OUT

PIN ATT. TO CHASSIS
PIN SW. TO CHASSIS
DIODE DET. TO PLC

REG. TO AMP
HYBRID TO SWITCH PLATE

DELAY PLATE CONTROL

CM LL TO ML TRUNK
ML IN TRUNK JUMPER

CABLE NO.
CDSB10

CMTM01 CTL
CMTM01 RDBK

CCSB10

CMXT01

CMAM03 REG.

CPLR/S4A221-J3
CMXT01/S2A220-J2
CMXT01/S4A221-J2

CM TRUNK
CMPA01
CMPS01
CMDET1

CMAM03 AMP
SW. DELAY IN

PPSP1101
CBP3

CMPAD1-CH18
CMPAL1-CH19
CM LL TRUNK

SIZE
22Ga/37C & 22Ga/27C

16GA/2 TPS
22GA/4 TPS

22Ga/37C & 22Ga/27C
20GA/48C
22GA/6C
20GA/48C

22GA/10C
12GA/2C

1/2" HELIAX
1/2" HELIAX
1/2" HELIAX
1/2" HELIAX
25C RIBBON

22GA/6C
RG58
RG108

1/2" SUPERFLEX
20GA/48C

20GA/15 TPS
20GA/4 TPS

RG108
RG108

1/2" SUPERFLEX
STRIPLEX

CABLE SCHEDULE

1.5A REGULATOR
8000-ED-266083

A20-2 STUB ROOM PLC CRATE
PBAR PLC05
PBARH4008c

131.225.134.133

TO A30 STUB ROOM
TO HIGH LEVEL
ELECTRONICS
8000-ED-266132

CP48-SCH

1W
MITEQ

AMF-5B-4080-30P

G≈ 36DB

A:CMAM03

AP10 SERVICE BLDG

A20 TUNNEL

AP10 SERVICE BLDG

A20 TUNNEL

+24V/10A
RAW SUPPLY

8000-EB-266134

COLBY
625 PS

PDL-1A

A:CMTM01

TROMBONE
CONTROLLER

MADC #38

CH. 59

B33R01

B33R02

CAMAC C190
CRATE 33
SLOT 20

CAMAC 057
CRATE 32

SLOT 8

A33R07

A33R08

IN 0˚

90˚ISOL

TRIANGLE
QH-45

NARDA
3 DBTELEDYNE

CS47N9E

PIN ATTENUATOR
WEINSCHEL

5508

PIN SWITCH
TRIANGLE

QL-1256

MERRIMAC
PD-22-6G

A:S4A221

CP48-TR0

11 13 12

PIN ATTENUATOR/SWITCH
CONTROLLER CHASSIS

8000-ED-216741

A:CMPA01 A:CMPS01

15 16

17

50Ω
MIDWEST

1W

2 3

FROM LOW LEVEL
ELECTRONICS
8000-ED-266130

A:CMXT01

6 7

P1P2P3

18

9

1419

TELEDYNE
CS47N9E

0.5 NS 1 NS 2 NS 4 NS 8 NS 16 NS 32 NS 64 NS

WAVECOM
130-B237-A1C-4B1

PHASE
EQUALIZER

H

1

BURNDY
GOB24-48PNE
CONNECTOR

*SEE NOTE 16

*SEE NOTE 7

*SEE NOTE 3 *SEE NOTE 4

20

E

F

G

G.A. JOHNSON

W.J. MUELLER
REDRAWN AND UPGRADED TO 4-8 GHZ

ADDED PIN SYNC CHASSIS
G.A. JOHNSON

W.J. MUELLER

G.A. JOHNSON

W.J. MUELLER

G.A. JOHNSON

W.J. MUELLER

G.A. JOHNSON

W.J. MUELLER

W.J. MUELLER

W.J. MUELLER

PIN SWITCH TIMING CHANNELS

ADDED PIN ATT., LIMIT,
& DIODE NAMES

ADDED PHASE EQUALIZER GRAPH

REDRAWN ON MINI-CAD

8/1/90

10/9/90
3/21/91

3/25/91

9/19/91
9/24/91
11/5/92

11/9/92
6/23/93

7/8/93

3/22/95

NOTES:
 1)  AMPLIFIER GAINS ARE NOMINAL.

 2)  

 3)  AMPLIFIER POWER SUPPLY REGULATOR BUS HAS: ON/OFF CONTROL,

       HIGH/LOW VOLTAGE STATUS, AND HIGH/LOW CURRENT STATUS.

 4)  PIN ATTENUATOR BUS CONSISTS OF 8-BIT TTL DRIVER AND 8-BIT

      TTL READBACK.

 5)  PIN SWITCH BUS HAS ONE TTL ON/OFF BIT AND ONE TTL READBACK.

 6)  TROMBONE LINE BUS HAS MOTOR CONTROL LINES, LIMIT SWITCH

       LINES AND POSITION READBACK.

 7)  BOLD LINES INDICATE MAIN RF PATH.

 8)  1NS, 2NS, 4NS, 8NS DELAY LINES ON TRANSFER SWITCH PLATE ARE 

       SF142B STRIPLEX CABLES.  16NS, 32NS, AND 64NS ARE 1/2" HELIAX.

 9)  CABLE CONTAINS CONTROL AND READBACK FOR DELAY SWITCHES.

10)  PLATE AND LIMITER CHASSIS ARE COMMON WITH CORE VERT. SYSTEM.

11)  DIODE DETECTOR IS ADVANCED CONTROL COMPONENTS, ACSP-2524NZ.

12)  BREAKOUT PANEL IS COMMON WITH STBH, STBV, CBH, CBV, DBH, DBV,

       AND CDP SYSTEM PIN ATTENUATORS.

13)  CABLES NO. 7, 8, 21, AND 22 ARE COMMON WITH CBV.

14)  WITH PIN ATTENUATOR AT 0DB AND NO BEAM, +6DBM OUT MEDIUM

       LEVEL TRUNK.

15)  ALL COMPONENTS ARE MOUNTED ON AN ALUMINUM PLATE IN RELAY

       RACK.

16)  SWITCHES ARE MOUNTED ON AN ALUMINUM PLATE WHICH IS MOUNTED

       ON SIDE OF CABLE TRAY BEHIND RELAY RACK IN STUB ROOM.

REF -5.0 DB
5.0 DB/

REF -180 DEG
20 DEG/

DELAY = 1.177644 NS
3.5-8.5 GHZ

A:CMXT03A:CMXT02 A:CMXT04 A:CMXT05 A:CMXT06 A:CMXT07 A:CMXT08 A:CMXT09

TROMBONE
MOTOR
POWER
SUPPLY

B33R02

G.A. JOHNSON
10/9/90

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING
  DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

REV. DESCRIPTION DRAWN DATE

APPD. DATE

2

1

798 PS
0.141" Cu

HARDLINE

0.3A REG
ED-266083

J4
A:S8A115

J2
A:S8A110

CAMAC 180/182
CRATE  12/12

SLOT  9

SWITCH MUX
SEE DWG.

8000-ED-170256

AVANTEK

A20-2 STUBROOM

A10-1 STUBROOM
26 25

A:SWA101

AP10
SERVICE

BLDG

ADVANCED
CONTROL

COMPONENTS
ACSP-2615NZ

A20-2 STUBROOM

AP30
SERVICE

BLDG

H W.J. MUELLER

W.J. MUELLER
NAME/CONTROL CHANGES

J

8/14/98

4/27/00

6 DB

AP30 SERVICE BLDG

ETHERNET

+28V/1.5A
POWER SUPPLY

POWER ONE
#MAP42-1024

1
2

1234

CP48-TRI

A:S2A220

SPR FROM
A50

CP48-FB

TO CP48-PHS

A:CMPAD1



A

20DB

NARDA  3024

14

G≈37DB
G≈41DB

A:CMTW01
A:CMAH04

AP50 SERVICE BLDG

A50 TUNNEL

NOTES:

1.  AMPLIFIER GAINS ARE NOMINAL.
2.  AMP REGULATOR BUS HAS ON/OFF CONTROL, HIGH/LOW VOLTAGE
     STATUS, AND HIGH/LOW CURRENT STATUS.
3.  THERE ARE ACTUALLY 4 CABLES BETWEEN TWT SUPPLY AND THE TPMPM.
     THREE ARE RG58 FOR HELIX MON., HELIX MODULATION, AND REMOTE FAULT.
     THE FOURTH IS TWO 10C/22GA CABLES TY-RAPPED TOGETHER FOR REMOTE
     CONTROL AND STATUS.
4.  TWT AND REGULATOR ARE MOUNTED ON A WATER COOLED COPPER CHILL
     PLATE (DWG. #8000-MC-266077) WHICH IS BOLTED TO TANK THRU TWO
     ALUMINUM BLOCKS.
5.  KLIXONS ARE BY ELMWOODS SENSORS, MODEL #3100-56-87L250.  THEY
     ARE NORMALLY CLOSED SWITCHES SET TO OPEN AT 250°F, +/- 9°F  SWITCHES
     ARE MOUNTED AT OUTPUT END OF TWT UNDER SHROUD.
6.  ATTENUATORS ARE TYPE 'N' BY NARDA, MODEL 773, UNLESS NOTED OTHERWISE.
7.  WIRES IN TROMBONE READBACK CABLE, TO PINS 7 & 9 ONLY, ARE REVERSED
     FROM ALL OTHER TROMBONES FOR THE 4-8GHZ NARDA TROMBONES MODEL
     29784, AS THEIR LINEAR POT INSIDE IS REVERSED FROM ALL THE OTHERS.
     REVERSAL IS DONE ON THE TROMBONE END ONLY (TUNNEL SIDE).

8000-ED-266132 E

R.J. PASQUINELLI
WESLEY MUELLER 9/24/96

ANTI-PROTON SOURCE
CORE MOMENTUM (4-8 GHZ)
HIGH LEVEL ELECTRONICS

B

C

ADDED TWT HELIX VOLTAGE MADC

TWT TIMING

WES MUELLER

G.A. JOHNSON

2/11/91

2/15/91

9/19/91

9/24/91WES MUELLER

T.P.S.

WES MUELLER

NO.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

CABLE NAME
CM TRUNK, MEDIUM TO HIGH
CM HI LVL, UPSTREAM SPLIT

CM HI LVL, DOWNSTREAM SPLIT
TROMBONE TO TWT
TROMBONE TO TWT

CMPF01 COUPLER TO HYBRID
CMPF02 COUPLER TO HYBRID

CMPF01 MUX MON.
CMPF02 MUX MON.

FWD DIODE TO BREAKOUT BOX
FWD DIODE TO BREAKOUT BOX
REV DIODE TO BREAKOUT BOX
REV DIODE TO BREAKOUT BOX

CONTROL TO REGULATOR
TROMBONE TO BREAKOUT
TROMBONE TO BREAKOUT
TROMBONE TO BREAKOUT
TROMBONE TO BREAKOUT
TWT HI VOLTAGE CABLE
TWT HI VOLTAGE CABLE

TWT LOW VOLTAGE CABLE
TWT LOW VOLTAGE CABLE
BREAKOUT BOX TO TWTPM

KICKER PERMIT TO FLOW SWITCH
KICKER PERMIT TO FLOW SWITCH
KICKER PERMIT TO 3 PHASE DET.

KICKER PERMIT TO TWTPM
BREAKOUT BOX TO TWT
BREAKOUT BOX TO TWT

CM MUX MEDIUM TO HIGH LVL
TWT SUPPLY TO TWTPM
TWT SUPPLY TO TWTPM
TWT HELIX TO MADC #11
TWT HELIX TO MADC #11

KICK PERMIT TO MAIN FLOW SW.

CABLE NO.
A20-2 TO A50

SPLITTER TO CMTH01
SPLITTER TO CMTH02
CMTH01 TO CMTW01
CMTH02 TO CMTW02

CMTW01 TO U.S. HYBRID
CMTW02 TO D.S. HYBRID

CMTW01 TO S2A501-J1
CMTW02 TO S2A501-J2

CMTW01 FWD 'A'
CMTW02 FWD 'B'
CMTW01 REV 'A'
CMTW02 REV 'B'

CMAH04
CMTH01 READBACK
CMTH02 READBACK
CMTH01 CONTROL
CMTH02 CONTROL

CMTW01 HV
CMTW02 HV
CMTW01 LV
CMTW02 LV

CM DIODES/CHILLS
CM TUBE FLOW
CM TANK FLOW
CM 208VAC 3PHS

CMTW01 CHILL 'A'
CMTW02 CHILL 'B'
S4A221 TO S2A501

CMTW01
CMTW02
CMHVM1
CMHVM2

SIZE
1/2" HELIAX

0.141" Cu HARDLINE
0.141" Cu HARDLINE

1/2" SUPERFLEX
1/2" SUPERFLEX
1/2" SUPERFLEX
1/2" SUPERFLEX
1/2" SUPERFLEX
1/2" SUPERFLEX

RG58
RG58
RG58
RG58

10C/22GA
4 TPS/22GA
4 TPS/22GA
2 TPS/16GA
2 TPS/16GA

6C/16GA (15KV)
6C/16GA (15KV)
6C/22GA (600V)
6C/22GA (600V)

6 TPS/22GA
RG58
RG108
RG58
RG108
RG108
RG108

1/2" HELIAX
(3) RG58 & (2) 10C/22GA
(3) RG58 & (2) 10C/22GA

RG58
RG58
RG108

CABLE SCHEDULE

FROM A20-2 STUB ROOM
MEDIUM LEVEL
ELECTRONICS

DWG 8000-ED-266131
VARIAN TWT
VTC-6262F5

1W
MITEQ

AMF-5B-4080-30P

REGULATOR
8000-EC-216702

19

1.5A REGULATOR
8000-ED-266083

BREAKOUT
BOX

EC-266090

ACC DIODE
DETECTORS
ACSP-2615NZ

(2)

20DB

MERRIMAC
PD-22-6G

TANK WATER (TUNNEL)

TUBE WATER (TUNNEL)

TURBINES

3 PHASE 208VAC

VARIAN TWT
POWER
SUPPLY

01009560-00

TWT
PROTECTION

MONITOR
8000-ED-170660

TWT COMPUTER

B51R05

B51R07

B51R05

B51R05

24

3 PHASE
208VAC

DETECTOR
8000-EB-266093

B51R05

FROM FLOW
SWITCH IN

TUBE WATER
(LOCATED

BEHIND TANK
ON WATER

LINE)

WATER TURBINE
NIM MODULES
8000-EC-266298

B55R03

FROM
A50 TANK

**WATER TURBINES
(LOCATED UNDER AP50

ON TUNNEL CEILING
ON DEBUNCHER SIDE

ACROSS FROM A50
KICKER TANK)

D

G.A. JOHNSON 7/20/94
TURBINES ADDED IN CHILLED LCW

28 10 12

208VAC

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING
  DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

REV. DESCRIPTION DRAWN DATE

APPD. DATE

MITEQ
AFS-04000800-16-10P-4

10DB (SMA)
Midwest uWave

Model 444

125PS

NARDA
29784

A:CMTH01

20DB

NARDA  3024

ACC DIODE
DETECTORS
ACSP-2615NZ

(2)20DB

MERRIMAC
PD-22-6G

11 13

G≈41DB

A:CMTW02

VARIAN TWT
VTC-6262F5

REGULATOR
8000-EC-216702

125PS

NARDA
29784

10DB

10DB

1DB

0.5DB

A:CMTH02

G≈37DB

21

29

2-THROW MUX
SWITCH

J1

J2

A:S2A501C

TO SWITCH MUX
8000-ED-170256

A:S4A221-J1
A20-2 STUBROOM

MERRIMAC
PD-22-6G

50Ω
25W

EMCO
T350N

OMNI-SPECTRA
P/N 2960-4038-00

4-8GHZ CORE
MOMENTUM

KICKER TANK

*HYBRIDS ATTACHED
  DIRECTLY TO TANK 
  FLANGE VIA SMA
  BARRELLS

1A

2A
3B

4B

50Ω
25W

EMCO
T350N

OMNI-SPECTRA
P/N 2960-4038-00

*HYBRIDS ATTACHED
  DIRECTLY TO TANK 
  FLANGE VIA SMA
  BARRELLS

16 PAIR
KICKER
ARRAY

16 PAIR
KICKER
ARRAY

BEAM

50 MAIN
SLOT

8

A50 TANK
SLOT

9

#1

#2

CHILLED WATER
RETURN

INVALCO
1/2"

INVALCO
1"

FROM DEB.
RF TANKS

35 25

26

AP50 SERVICE BLDG

A50 TUNNEL

2320 2218 16

17 15

*SEE
NOTE 3

208VAC

VARIAN TWT
POWER
SUPPLY

01009560-00
BREAKOUT PANEL

REAR
B56R02

ADDED WATER FLOW MADC CHANNELS
AND REDRAWN ON MINI-CAD WES MUELLER

WES MUELLER 9/11/96
7/25/94

9/11/96

*NOTE 4

*NOTE 4

*NOTE 7

*NOTE 7

*NOTE 5

*NOTE 5

1A

2A

3B

4B

2

3

6

75

30

4

8

9

27

MADC #11

CH39 CH44STEPPING
MOTOR
DRIVE
CRATE

POSITION
READBACK

BUFFER
CHASSIS

STEPPING
MOTOR
POWER
SUPPLY

MADC #12

CH8CH9
J21J22

J6J5M6M5

B56R01

B56R02

B56R02

CAMAC  057            C190
CRATE    59                 59
SLOT        4                   1

B55R08

1

*MOUNTED ONTO WALL ON AN
ALUMINUM PLATE BEHIND KICKER TANK

MADC #03

CH33 CH32

A:50BFLT
A:50AFLT

A BIN
A

IN
B

CAMAC  C190
CRATE    52
SLOT      7

B53R03

B53R03

CAMAC  C190
CRATE    52
SLOT      1

B53R03

33 34

31

32

*TANK WATER FLOW
  SWITCH (LOCATED NEAR
  THE FLOOR, FRONT UPSTREAM
  END OF TANK) BY TRANSAMERICA
DELAVAL, TYPE FS-925, P/N 26928,
0.5 GPM

E NAME/CONTROL CHANGES
WES MUELLER

WES MUELLER 8/14/98

F

7/26/99

PBAR PLC08
PBARH4009d

131.225.134.136

ETHERNET

PBAR PLC08
PBARH4009d

131.225.134.136

B51R07

ETHERNET



B

A:SPAC01

BEAM

ACROSS RING TO
AP30 STACKTAIL

MOMENTUM
MEDIUM LEVEL
ENERGY 2/3 PU
8000-EE-170265

ACROSS RING TO
AP30 STACKTAIL

MOMENTUM
MEDIUM LEVEL
ENERGY 1/2 PU
8000-EE-170265

AP10 SERVICE BUILDING

A60 TUNNEL

REVISED AND REDRAWN
WJM

NOTES:
1)  +15 VOLT AMPLIFIER REGULATOR, FERMI-MADE.  DRAWING #8000-EC-266083.
     THESE ARE THE SAME REGULATORS USED FOR ALL OUR OTHER SYSTEM AMPLIFIERS.
     REGULATOR BUS HAS ON/OFF CONTROL GATE WITH HIGH/LOW CURRENT & 
     HIGH/LOW VOLTAGE READBACK
2)  +4.7VDC AMPLIFIER REGULATOR BY MITEQ, INC., MODEL BAH-26297.
3)  COMBINERS INSIDE TANK SUMMING ARRAYS ARE BY MERRIMAC, MODEL PDM-22-3G

AP10 SERVICE BUILDING

A60 STUB ROOM
PENETRATIONS

PENETRATIONSPENETRATIONS

Pbar PLC09
PbarH400a9
131.225.134.137

TROMBONE CONTROLLER

DRIVE READBACK

B13R03

CAMAC C190
CRATE   10
SLOT     15

B11R09

CAMAC 057
CRATE   13
SLOT     16

B13R03

TROMBONE
POWER
SUPPLY

B13R03

MADC #29
CH. 32-42

B12R01

+24V/20A RAW
SUPPLY

EC-266135

MISC. CHANGES
10/1/92

REPLACED A:SPPA03 & A:SPPA04 AND
VARIOUS UNNEEDED PARTS REMOVED

12/28/92

12/14/94REMOVED SPAC06 AMP & ASSOC.
COMPONENTS, ADDED SPT004, SPPA01,

& RECONNECTED SPAC05

REV. DESCRIPTION DRAWN DATE
APPD. DATE

C

D

E

F

G

WJM

WJM

WJM

11/15/95WJMPHASING CABLE ADDED AFTER SPAL05,
SPT004 CHAN. CHANGE, DWG. ON MINI-CAD

5/31/96WJMROUTING CHANGES, UNNEEDED
COMPONENTS REMOVED

A:SPAC02

A:SPAC03

A:SPAC04

A:SPAC05

A:SPAC06

A:S4A601

1 2 3 4

A:S2A603

1 2

3 4 5 6

NOTE 2 NOTE 2 NOTE 2 NOTE 2

G ≈ 34DB

NOTE 2 NOTE 2

YF-2076

YF-2076

YL-33

YL-33

0˚

180˚

FERMI-MADE

50Ω
2W

G ≈ 33DB

10 DB

CA-1385

TRIANGLE
uWAVE

10 DB

CA-1385

TRIANGLE
uWAVE

IN A60 STUBROOM

ON TANK IN TUNNEL HALL

SWITCH MUX
8000-EE-170256
A:S4A605-J2

AVANTEK
1 WATT

APG4004N311

AVANTEK
1 WATT

APG4004N311

G ≈ 33DB

MERRIMAC

30 DB

CSM-30M-3G

MITEQ
AMF-020040-CRYO

MITEQ
AMF-020040-CRYO

MITEQ
AMF-020040-CRYO

MITEQ
AMF-020040-CRYO

MITEQ
AMF-020040-CRYO

MITEQ
AMF-020040-CRYO

G ≈ 38DB

G ≈ 38DB

G ≈ 38DB

G ≈ 38DB

G ≈ 38DB

G ≈ 38DB

MERRIMAC

30 DB

CSM-30M-3G

MERRIMAC

30 DB

CSM-30M-3G

MERRIMAC

30 DB

CSM-30M-3G

MERRIMAC

30 DB

CSM-30M-3G

MERRIMAC

30 DB

CSM-30M-3G

NOTE 1 NOTE 1

NOTE 1 NOTE 1 NOTE 1 NOTE 1

A:SPPA05

A:SPAL01
A:SPAL04

A:SPAL05

SWITCH MUX
8000-EE-170256
A:S4A605-J1

A:SPPA04

H8000-EE-208480

ANTI-PROTON SOURCE
2-4 GHZ STACKTAIL MOMENTUM

LOW LEVEL ELECTRONICS

WES MUELLER

RALPH PASQUINELLI

8/27/98

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING

  DIMENSIONING IN ACCORD
WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

+15V/300MA REG
8000-EC-266083

G ≈ 34DB

A:SPAL02

JCA Amp
JCA24-3112

+15V/300MA REG
8000-EC-266083

A:SPAL03

+15V/300MA REG
8000-EC-266083

G ≈ 34DB

GENERAL uWAVE
MODEL 3462

GENERAL
uWAVE

MODEL 3462

TRIANGLE
uWAVE

TRIANGLE
uWAVE

TRIANGLE
uWAVE

+15V/1.5A REG
8000-EC-266083

+15V/1.5A REG
8000-EC-266083

3/12/00

A:S6A600

TANK A60-3

128 PICKUP
(16 X 8)

+15.7 MEV

ENERGY1
TANK A60-4

2-4GHZ CORE MOMENTUM &
E760 CORE MOMENTUM

8000-ED-170271
8000-ED-216791

-80 dBm Signal
-86dBm noise floor

with 2GHz BW

-14dBm

1/2" HELIAX
LOSS = 2.34DB/100FT
@ 2 GHZ

+10dBm

-14dBm

1/2" HELIAX
LOSS = 2.34DB/100FT
@ 2 GHZ

+10dBm

TRIANGLE
uWAVE

A:SPTL01

NARDA
27223

A:SPTL02

NARDA
27223

A:SPTL03

NARDA
27223

A:SPTL04

NARDA
27223

500PS

500PS

500PS

500PS

A:SPTL05

NARDA
27223

A:SPTL06

NARDA
27223

500PS

500PS

A:SPTL07

NARDA
27223

A:SPTL08

NARDA
27223

A:SPTL09

NARDA
27223

A:SPTL10

NARDA
27223

500PS

500PS

500PS

500PS

TELEDYNE
CS47N6E

50 Ω50 Ω

TELEDYNE
CS47N6E

50 Ω50 Ω

TELEDYNE
CS47N6E

50 Ω50 Ω

TELEDYNE
CS47N6E

50 Ω50 Ω

TELEDYNE
CS47N6E

50 Ω50 Ω

TELEDYNE
CS47N6E

50 Ω50 Ω

TELEDYNE
CS47N6E

50 Ω50 Ω

TELEDYNE
CS47N6E

50 Ω50 Ω

TELEDYNE
CS47N6E

50 Ω50 Ω

TELEDYNE
CS47N6E

50 Ω50 Ω

A:SPXT01

A:SPXT02

A:SPXT03

A:SPXT04

A:SPXT05

A:SPXT06

A:SPXT07

A:SPXT08

A:SPXT09

A:SPXT10

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

A:SPAC07

A:SPAC08

A:SPAC09

A:SPAC10

A:S4A604

1 2 3 4

NOTE 2 NOTE 2 NOTE 2 NOTE 2

MERRIMAC

30 DB

CSM-30M-3G

MITEQ
AMF-020040-CRYO

MITEQ
AMF-020040-CRYO

MITEQ
AMF-020040-CRYO

MITEQ
AMF-020040-CRYO

G ≈ 38DB

G ≈ 38DB

G ≈ 38DB

G ≈ 38DB

MERRIMAC

30 DB

CSM-30M-3G

MERRIMAC

30 DB

CSM-30M-3G

MERRIMAC

30 DB

CSM-30M-3G

NOTE 1 NOTE 1 NOTE 1 NOTE 1

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

16 LOOP ARRAY (TOP)

16 LOOP ARRAY (BOTTOM)

*COLD BOX
ATTACHED TO TANK, COOLED TO 80º K

*NOTE 3

*NOTE 3

*NOTE 3

*NOTE 3

*NOTE 3

*NOTE 3

*NOTE 3

*NOTE 3

*NOTE 3

*NOTE 3

ENERGY 2
48 PICKUP
-3.8 MEV

ENERGY 3
16 PICKUP
-22.9 MEV

128 PICKUP
(16 X 8)

+15.7 MEV

ENERGY1
TANK A60-1

*COLD BOX , ATTACHED TO TANK, COOLED TO 80º K

H 3/16/98WJMWHOLE SYSTEM REDONE FOR 2-4GHZ
OPERATION, REDRAWN

J

TANK A60-1

TANK A60-4

SP10-PHS

SP09-PHS

SP08-PHS

SP07-PHS

SP04-PHS

SP03-PHS

SP02-PHS

SP01-PHS

SP06-PHS

SP05-PHS

0˚

180˚

FERMI-MADE

50Ω
2W

A:SPTL11

NARDA
27223

500PS

A:SPPA01

GENERAL
uWAVE

MODEL 3462

A:SPPA02

GENERAL
uWAVE

MODEL 3462

TANK A60-2

0.5 DB

0.5 DB

0.5 DB

0.5 DB

0.5 DB

0.5 DB

0.5 DB

0.5 DB

JCA Amp
JCA24-3112

JCA Amp
JCA24-3112

A60 STUBROOM

PLC
CPU CRATE

PLC
EX1 CRATE

Pbar PLC09
PbarH400a9
131.225.134.137

SWITCH MUX
8000-EE-170256

FROM A:S8A110-J3
STDP & CP24 PHASING

Pbar PLC09
PbarH400a9
131.225.134.137

PLC CPU CRATE

1

2

3

4

A:S4A602

*COLD BOX
ATTACHED TO TANK, COOLED TO 80º K

PLC
EX2 CRATE

Pbar PLC09
PbarH400a9
131.225.134.137

10 DB

30 DB

30 DB

30 DB

1 2

ETHERNET

+28V/1.5A
POWER SUPPLY

POWER ONE
#MAP42-1024

ETHERNET



JCA24-3112
SN 111

TRUNK 2
ENERGY 2/3

TRUNK 1
ENERGY 1/2

FROM LOW LEVEL
ELECTRONICS
IN A60 TUNNEL
8000-EE-208480

A:SPAM07

TRIANGLE
YL-2097

IN#1
OUT

#1

uLAB/FXR
CC-30F

JCA24-3112
SN 112

TRIANGLE
uWAVE
QL-1256 1W

AVANTEK
APG-4004N311

SN 2346

SWITCH MUX
SCHOTTKY

SCAN SUM (SUM PF)

A:SPAM08

A:SPXT11

A:SPPA06 A:SPPS01

A:SPAM09

1.5A REG.
EC-266083

.3A REG.
EC-266083

EQUAL.

A:SPXTF1

SWITCH MUX
SCHOTTKY

SCAN #1 (PF1)

PIN ATTENUATOR/SWITCH/
LIMITER CHASSIS

ED-216741

 TROMBONE
CONTROLLER

IN

ISOL 0

-90

MERRIMAC
QH-2-3G

180 FERMI
PETTER

625 PS
COLBY
PDL-1A

A:SPTM02

BOTH HYBRIDS
FLIPPABLE

IN

ISOL

0

90

TROMBONE
POWER
SUPPLY

B33R02

B33R03

48-63

MADC
#38

CAMAC  057
CRATE  32

SLOT 8CAMAC C190
CRATE  33
SLOT  20

B33R03

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

A33R07

A33R07

P3 P2 P1

B33R03

B33R02

B33R01

G ≈ 34DB

G ≈ 34DB G=32DB

AP30 SERVICE BUILDING

SEE NOTE 7*

 NOTE 9

34

35 36

4
6

NOTE 10

NOTE 11

37MUX
SP-TRI
S6A300

-J4

MUX
SP-TRO

S4A3SB1
-J2

TO HIGH LEVEL
8000-EE-170266

G ≈ 34DB

JCA24-3112
SN 113

0DB 1DB 2DB

0DB 1DB 2DB

A:SPAM10

8000-ED-266245
8000-EC-266105

0664.00-ED-70322
J1

6DB

M

WES MUELLER
R. J. PASQUINELLI

8000 - EE - 170265

2/20/92

.3A REG.
EC-266083

WEINSCHEL 953-3
(PHASE-FREE)

0.5-3.5 DB

625PS
COLBY INST.

PDL-1A

BAW
DELAY

CHASSIS

TELEDYNE
CS47N6E

45
46

.3A REG.
EC-266083

AP30 SERVICE BUILDING

A:SP2T01

A:SP2T02
1

2

1

2

50 Ω

FROM
A:S4A3SB1-J4
SWITCH MUX

YL-2097
TRIANGLE

uWAVE

TELEDYNE
CS32N6E

(2)

TEMPERATURE
CONTROLLER

OMEGA ENG., INC.
#6002-P2-F1-A2

RTD+24V

B33R02 NOTE 13

MADC #16

CHAN. 01

A33R08

CAMAC C190
CRATE   33
SLOT     01

A:SPFTTM

A33R08

PIN ATT. LIMIT & DIODE NAMES ADDED
WJM 10/92

PBAR SOURCE
STACKTAIL MOMENTUM

MEDIUM LEVEL ELECTRONICS

GENERAL
MICROWAVE
MODEL 3462

REPLACED A:SPPA05 AND PHASE
SHIFTER PAD CHANGES

50 Ω

ADDITION OF THE FOUR FILTER
CHARACTERISTIC GRAPHS

90˚ PHASE
SHIFTER

CORRECTION OF SCHIFFMAN
EQUALIZER GRAPHS

50 Ω

FLIPPED FILTER 2 (-1 MEV)
180 DEGREE HYBRID

0 DB

ADDED 6DB PAD AFTER PIN ATT.

2

A:SPAM06

IN

ISOL -90

0

A:SPTM01

BOTH HYBRIDS
FLIPPABLE

50 Ω
2W

IN

ISOL

90

0

5

NOTE 10

0DB 1DB 2DB

0DB 1DB 2DB

.3A REG.
EC-266083

39 41

40

7

50 Ω

uLAB/FXR
CC-30F

32

4 (0º) 3

21 (-90º)

50 Ω

TELEDYNE
CS47N6E

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING

  DIMENSIONING IN ACCORD
WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

REV. DESCRIPTION DRAWN DATE
APPD. DATE

F

G

H

J

K

L

M

N

WJM 12/92

WJM 5/93

WJM 2/94

WJM 9/94

WJM 11/95

7/8" HELIAX
7/8" HELIAX
1/4" HELIAX, 6186 PS
1/4" HELIAX, 6338 PS
STRIPFLEX, 1042 PS
STRIPFLEX, 1031 PS
N/SMA ADAPTER/SMA ELBOW
N/SMA ADAPTER/SMA ELBOW
0.141" Cu HARDLINE, 639 PS
0.141" Cu HARDLINE, 481 PS
STRIPFLEX
STRIPFLEX
STRIPFLEX

STRIPFLEX, 820 PS
STRIPFLEX
STRIPFLEX, 825 PS
STRIPFLEX, 1498 PS
STRIPFLEX, 1498 PS
STRIPFLEX

STRIPFLEX, 1038 PS 
0.141" Cu HARDLINE, 493 PS
STRIPFLEX
STRIPFLEX
STRIPFLEX
STRIPFLEX, 844 PS
.141" FLEXLINE, 1320ps & 123ps ADAPTER
STRIPFLEX, 998 PS
STRIPFLEX, 1043 PS
STRIPFLEX
STRIPFLEX
STRIPFLEX
15C RIBBON
6C/22AWG (4 USED)
RG174

ENERGY 1-2 TRUNK (FROM TUNNEL)
ENERGY 2 TRUNK (FROM TUNNEL)
(1-2) TRUNK JUMPER
(2) TRUNK JUMPER
(1-2) TROMBONE TO HYBRID
(2) TROMBONE TO HYBRID
(1-2) SPLITTER TO XFER SW.
(2) SPLITTER TO XFER SW.
(1-2) XFER SW. TO TROMBONE
(2) XFER SW. TO TROMBONE
(1-2) TROMBONE TO DELAY CHASSIS IN1
(2) TROMBONE TO DELAY CHASSIS IN2
(1-2) DELAY CHASSIS OUT1 TO EQUAL.
(2) DELAY CHASSIS OUT2 TO EQUAL.
(1-2) EQUALIZER TO FERMI HYBRID
(2) EQUALIZER TO FERMI HYBRID
(1-2) SHORT LEG PAD TO FERMI HYBRID
(2) SHORT LEG PAD TO FERMI HYBRID
(1-2) FERMI HYBRID TO SCHOTTKY CPLR
(2) FERMI HYBRID TO SCHOTTKY CPLR
AMP TO XFER SWITCH

1W AMP TO 90º HYBRID
XFER SW. TO TROMBONE
TROMBONE TO DELAY CHASSIS IN3
DELAY CHASSIS OUT3 TO EQUALIZER
EQUALIZER TO FERMI 180º HYBRID
SHORT LEG PAD TO FERMI 180º HYBRID
FERMI 180º HYBRID TO AMP INPUT
2T SWITCH TO (1-2) SPLITTER
2T SWITCH TO (2) SPLITTER
SPF1 SCHOTTKY SIGNAL
SPF2 SCHOTTKY SIGNAL
SPF SUM SCHOTTKY SIGNAL
PIN ATT. TO ATT/SW CHASSIS
PIN SWITCH TO ATT/SW CHASSIS
DIODE DETECTOR TO PLC CRATE

SPTM01 TO HYBRID
SPTM02 TO HYBRID
SPLITTER TO SPXTF1
SPLITTER TO SPXTF3
SPXTF1 TO SPTMF1
SPXTF3 TO SPFMF2
SPTMF1 TO DELAY  IN1
SPTMF2 TO DELAY IN2
DELAY  OUT1 TO EQUAL.
DELAY OUT2 TO EQUAL.

SPAM08 TO SPXT11

SPAM09 TO HYBRID
SPXTF5 TO SPTMF3
SPTMF3 TO DELAY IN3
DELAY OUT3 TO EQUAL.

HYBRID TO SPAM10
SP2T01 TO (1-2) SUMMER
SP2T02 TO (2) SUMMER
CPLD SCHOTTKY SPF1
CPLD SCHOTTKY SPF2
CPLD SCHOTTKY SPFSUM
SPPA06
SPPS01
SP ML DIODE TO PLC

SPTM02 TROMBONE CONTROL
SPTM01 TROMBONE CONTROL
SPTM02 TROMBONE READBACK
SPTM01 TROMBONE READBACK
SPAM07 CONTROL/STATUS
SP2T02 CONTROL/STATUS
SP2T01 CONTROL/STATUS
SPAM06 CONTROL/STATUS
SPXTF1 CONTROL/STATUS
SPXTF2 CONTROL/STATUS
SPXTF3 CONTROL/STATUS
SPXTF4 CONTROL/STATUS
SP DELAY CHASSIS HEATER PWR +24V
SP DELAY CHASSIS RTD
SPTMF1 CONTROL
SPTMF2 CONTROL
SPTMF1 READBACK
SPTMF2 READBACK
SPTMF3 CONTROL
SPTMF3 READBACK

SPAM08 CONTROL/STATUS
SPXT11 CONTROL/STATUS

SPAM09 CONTROL/STATUS
SPXTF5 CONTROL/STATUS
SPXTF6 CONTROL/STATUS
SPAM10 CONTROL/STATUS

2 TW PR/16 AWG
2 TW PR/16 AWG
4 TW PR/22 AWG
4 TW PR/22 AWG
10C/22AWG (8 USED)
6C/22AWG
6C/22AWG
10C/22AWG (8 USED)
6C/22AWG
6C/22AWG
6C/22AWG
6C/22AWG
RG108
RG108
2 TW PR/16 AWG
2 TW PR/16 AWG
4 TW PR/22 AWG
4 TW PR/22 AWG
2 TW PR/16 AWG
4 TW PR/22 AWG

10C/22AWG (8 USED)
6C/22AWG

10C/22AWG (8 USED)
6C/22AWG
6C/22AWG
10C/22AWG (8 USED)

SPTM02 PWR
SPTM01 PWR
SPTM02 BEADBACK
SPTM01 READBACK
SPAM07 CTL/RDBK
SP2T02 CTL/RDBK
SP2T01 CTL/RDBK
SPAM06 CTL/RDBK
SPXTF1 CTL/RDBK
SPXTF2 CTL/RDBK
SPXTF3 CTL/RDBK
SPXTF4 CTL/RDBK
DELAY CHASSIS +24V
DELAY CHASSIS RTD
SPTMF1 PWR
SPTMF2 PWR
SPTMF1 READBACK
SPTMF2 READBACK
SPTMF3 PWR
SPTMF3 READBACK

SPAM08
SPXT11

SPAM09
SPXTF5
SPXTF6
SPAM10

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

NO. CABLE NAME CABLE NO. SIZE

CABLE SCHEDULE

NO. CABLE NAME CABLE NO. SIZE

CABLE SCHEDULE

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

NOTES:

 1)  AMPLIFIER REGULATOR BUS HAS ON/OFF CONTROL, HIGH/LOW VOLTAGE
      STATUS, AND HIGH/LOW CURRENT STATUS.
 2)  TROMBONE POWER BUS HAS MOTOR CONTROL.  READBACK BUS HAS
      LIMIT SWITCH AND POSITION STATUS.
 3)  AMPLIFIER GAINS ARE NOMINAL.
 4)  ATTENUATORS ARE SMA TYPE, MODEL 292 OR 444, BY MIDWEST
      MICROWAVE, OR 'N' TYPE, MODEL 773 BY NARDA uWAVE, OR MODEL 50HF
      BY JFW.
 5)  PIN ATTENUATOR BUS CONSISTS OF 8-BIT TTL DRIVER AND 8-BIT
      TTL READBACK.
 6)  PIN SWITCH BUS HAS ONE TTL ON/OFF BIT AND ONE TTL READBACK BIT.
 7)  ALL COMPONENTS ARE MOUNTED ON AN ALUMINUM PLATE SPANNING THE
      DISTANCE FROM TOP OF RACK B33R03 TO TOP OF RACK B33R07.  TROMBONES
      A:SPT101 & A:SPT102 LAY ON TOP OF RACK B33R03 FACING ALUM. PLATE.
 8)  BOLD LINES ARE MAIN RF PATHS.
 9)  BAW DEVICE OVEN CHASSIS MOUNTED ON UNDERSIDE OF ALUMINUM PLATE. 
      SEE DWG. 8000-EC-266150.  ALL THREE DELAY DEVICES ARE IN THIS ONE
      CHASSIS.
10) 0.085" COPPER SEMI-RIGID COAX
11) 0.141" COPPER SEMI-RIGID COAX
12) ALL TERMINATIONS ARE 1/2 OR 1 WATT FOR SMA PADS AND 2 WATT FOR
      TYPE 'N', UNLESS NOTED OTHERWISE.
13) TEMPERATURE CONTROLLER SETTINGS AS FOLLOWS:  RATE (RT) @ 00, 
      HEAT GAIN (HG) @ 250, HEAT CYCLING (HC) @ 00, COOLING GAIN (CG) @ 100,
      COOLING CYCLING (CC) @ 50.
     
       

625 PS
COLBY
PDL-1A

MERRIMAC
QH-2-3G

180 FERMI
PETTER

ANAREN
10016-3

MERRIMAC
QH-2-3G

0º

180º

50 Ω

FERMI
PETTER

IN#2
OUT

#2
EQUAL.

A:SPXTF3

SWITCH MUX
SCHOTTKY

SCAN #2 (PF2)

 NOTE 9

WEINSCHEL 953-3
(PHASE-FREE)

0.5-3.5 DB

625PS
COLBY INST.

PDL-1A

BAW
DELAY

CHASSIS

A:SPXTF4

TELEDYNE
CS47N6E

50 Ω

TELEDYNE
CS47N6E

50 Ω

50 Ω

8

50 Ω

uLAB/FXR
CC-30F

33

50 Ω

FERMI
PETTER

IN#3 OUT
#3 EQUAL.

A:SPXTF5

30DB
NARDA

 NOTE 9

WEINSCHEL 953-3
(PHASE-FREE)

0.5-3.5 DB

625PS
COLBY INST.

PDL-1A

BAW
DELAY

CHASSIS

A:SPXTF6

TELEDYNE
CS47N6E

50 Ω

TELEDYNE
CS47N6E

50 Ω

50 Ω50 Ω

50 Ω
2W

FERMI
PETTER

A:SPXTF2

TELEDYNE
CS47N6E

50 Ω50 Ω

10DB

10DB

10DBNOTE 11

90˚ PHASE
SHIFTER

50 Ω
2W

50 Ω
2W

50 Ω
2W

50 Ω
1W

50 Ω
2W

50 Ω
2W

50 Ω
2W

50 Ω
2W

50 Ω
1W

A:SPTMF1

A:SPTMF2

A:SPTMF3

11/3/00

-17.5 dBm
w/beam

-40 dBm

-40 dBm

+21 dBm
w/beam

-14 dBm
w/beam

ANAREN
10016-3 TRIANGLE

YL-33

10DB
NARDA

8DB
JFW

30 DB
NARDA

10 DB
NARDA

5 DB
JFW

30 DB
NARDA

10 DB
NARDA

2 DB
JFW

18

12 14

20

17

16

11 13

19

15

23
21

24

25 26 27

28

TRIANGLE
YL-2097

29

47

42

31

30

48

50

49

51 52
53 54

55 56

57 58

63 6465 66 67 6869

9

10

*ALL COMPONENTS MOUNTED ON ALUMINUM PLATE WHICH IS BOLTED
  OVERHEAD ONTO RACKTOPS BETWEEN RACK B33R03 & B33R07

PENETRATIONS

OUT2

OUT1

0º

180º

OUT2

OUT1

0º

180º

OUT2

OUT1

0º

180º
OUT2

OUT1

0º

180º
OUT2

OUT1

COMPLETE SYSTEM CHANGE TO
2-4 GHZ, REDRAWN

WJM 11/95

43
44

TRIANGLE
YL-33

TRIANGLE
YL-33

4

1 3

2

4

1

3

2

+24V/20A
POWER
SUPPLY

EC-266137

B33R01

CPU CRATE M7 P7 M8 P8 M2 P2 M1 P1 M9 P9

B33R02B33R01

EX3 CRATE

ETHERNET

PBAR PLC07
PBARH40092

131.225.134.135

PBAR PLC07
PBARH40092

131.225.134.135
EX2 CRATE

PBAR PLC07
PBARH40092

131.225.134.135

B33R02

EX2 CRATE

PBAR PLC07
PBARH40092

131.225.134.135

PBAR PLC07
PBARH40092

131.225.134.135

CPU CRATE

+28V/1.5A
POWER SUPPLY

POWER ONE
#MAP42-1024

A:SPPAD6

JCA24-3112
SN 106

A:SPAM04

G ≈ 34DB

.3A REG.
EC-266083

15DB

FIR
EQ1

TRIANGLE
YL-33

1

0 dBm

JCA24-3112
SN 105

A:SPAM05

G ≈ 34DB

.3A REG.
EC-266083

15DB

3

PENETRATIONS

0.141" FLEXLINE
685 PS 0.141" FLEXLINE

1445 PS

0.141" FLEXLINE
1442 PS

0.141" FLEXLINE
737 PS

AMPLITUDE IN DB PHASE IN DEGREES

1.5 - 4.5 GHZ
DELAY = 4.04551 NS

FIR
EQ2

1.5 - 4.5 GHZ
DELAY = 4.14225 NS

200

100

0

-100

-200
1.5 2 2.5 3 3.5 4 4.51.5 2 2.5 3 3.5 4 4.5

0

-10

-20

-30

-40

-50

AMPLITUDE IN DB

PHASE IN DEGREES

200

100

0

-100

-200
1.5 2 2.5 3 3.5 4 4.5

1.5 2 2.5 3 3.5 4 4.5

-10

-20

-30

-40

-50

-60

30
20
10

0
-10
-20

1.5 2 2.5 3 3.5 4 4.5

FREQ. = 1.5 - 4.5 GHZ
DELAY = 4.19 NS

PHASE IN DEGREES

0
-0.5

-1
-1.5

-2
-2.5

1.5 2 2.5 3 3.5 4 4.5

MAGNITUDE IN DB

40

0
-20
-40
-60
-80

1.5 2 2.5 3 3.5 4 4.5

FREQ. = 1.5 - 4.5 GHZ
DELAY = 6.78 NS

PHASE IN DEGREES

0
-0.5

-1
-1.5

-2
-2.5

MAGNITUDE IN DB

1.5 2 2.5 3 3.5 4 4.5

20

40

0
-20
-40
-60
-80

1.5 2 2.5 3 3.5 4 4.5
FREQ. = 1.5 - 4.5 GHZ

DELAY = 8.41 NS

PHASE IN DEGREES

0
-0.5

-1
-1.5

-2
-2.5

MAGNITUDE IN DB

1.5 2 2.5 3 3.5 4 4.5

20

TRIANGLE
YL-33

JCA24-3112
SN 111

G ≈ 34DB

-19 dBm
w/beam

+13 dBm
w/beam

+12.5 dBm
w/beam

-1 dBm
w/beam

SET @ 3db w/beam

5 DB 10 DB
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UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

 NOTE 2

FROM MEDIUM
LEVEL

ELECTRONICS
8000-EE-170265

AP30 TUBE WATER

AP30 SERVICE BUILDING

BEAM

KICKER TANKS

TWT
A:SPTW01

TWO CORE KICKER TANKS
ARE PLACED HERE (A30-4 & A30-5)

FROM
WATER

TURBINES
*NOTE 7

3 PHASE 208V UP
3 PHASE 208V DOWN

NOTE 8

NOTE 4

A30
TUNNEL

AP30
SERVICE

BUILDING
 1)  EACH 1 WATT AMPLIFIER HAS A 15V/1.5A REGULATOR (DWG.
      8000-EC-266083).  ITS BUS (A 10C/22 AWG CABLE) HAS ON/OFF
      CONTROL, ON/OFF STATUS, HIGH/LOW VOLTAGE STATUS, AND
      HIGH/LOW CURRENT STATUS.

 2)  EACH TWT HAS A 6.3V FILAMENT REGULATOR (DWG. 8000-EC-
      216702).  ITS BUS TO THEIR POWER SUPPLY CONSISTS OF SIX
      16 AWG/10KV WIRES AND SIX 20 AWG/300V WIRES COVERED
      IN SHIELDED ZIPPER TUBING.

 3)  DIODE DETECTORS ARE NO. ACSP-2524NZ BY ADVANCED CONTROL
      COMPONENTS.

 4)  EACH TWT AND TWT REGULATOR ARE MOUNTED ON A WATER
      COOLED COPPER CHILL PLATE (DWG. 2214-MC-187479).

 5)  TANK FLOW SWITCHES ARE THERMAL DISPERSION TYPE BY FLUID
      COMPONENTS INTL (FCI), MODEL 12-64B-00A3

 6)  TWTPM (TRAVELLING WAVE TUBE PROTECTION MONITOR), DWG.
      8000-ED-170660, CABLING TO TWT POWER SUPPLY CONSISTS OF
      THREE RG58 COAX FOR HELIX VOLTAGE MONITOR, HELIX MODULATION,
      AND FAULT INTERLOCK, TWO 10C/22 AWG CABLES TY-RAPPED 
      TOGETHER INTO ONE CONNECTOR FOR REMOTE CONTROL/STATUS.
      THERE ARE ALSO FOUR RG-174 COAX FROM DIODE DETECTORS FOR
      FORWARD/REVERSE POWER PROTECTION AND TWO RG-108 (TWINAX)
      FOR CHILL PLATE (OVERTEMP) FAULTS (SEE NOTE 9 ALSO).

 7)  THERE ARE TWO WATER TURBINES IN SERIES ON CEILING IN THE
      ACCUMULATOR WATER LINE IN A20/A30 TUNNEL SECTION.  BOTH
      NEED TO GO OUT FOR A FAULT.

 8)  EXTERNAL DATA BUS IS A 50C RIBBON CABLE DAISY-CHAINED
      THRU ALL THE TWTPM's TO TPM.

 9)  CHILL FAULT COMES FROM A N.O. TEMPERATURE SWITCH BY
      ELMWOOD SENSORS, INC. (#3100-56-87L194) SET TO CLOSE  AT
      194 DEGREES FAHRENHEIT, +/-9 DEGREES IF TWT OVERTEMP OCCURS.
      TWTS ALSO HAVE AN INTERNAL TEMP. SWITCH BY MFG. (VARIAN).

10) KICKER ASSEMBLIES CONSISTS OF A TELEDYNE SPDT RF SWITCH
      (CS32N6E) FOR FANBACK AND A FERMILAB MADE DIRECTIONAL
      COUPLER/SPLITTER  MOUNTED DIRECTLY ON TANK FLANGE.  DELTA
      KICKER ASSEMBLIES (#2, #3, #14, & #16) CONSIST OF A 30DB 
      COUPLER (CA-1386) BY TRIANGLE MICROWAVE, A FERMI-MADE
      180 DEGREE HYBRID, AND THE TELEDYNE (CS32N6E) SPDT RF
      SWITCH.  HYBRID IS MOUNTED DIRECTLY TO TANK FLANGE.  RF SWITCH 
      TERMINATIONS ARE 50 OHM, 2 WATT.  
      
11) ALL COAX FROM SPLITTER ASSEMBLY TO TROMBONES ARE 1/2"
      HELIAX EXCEPT THE LONGEST FOUR (#13-16) WHICH ARE 7/8".

12) FANBACK SPLITTER ASSEMBLY MOUNTED ON ALUMINUM PLATE
      UPSIDE-DOWN UNDER CABLE TRAY ABOVE TANK A30-10.  ALL
      SPLITTERS ARE BY TRIANGLE MICROWAVE.

13) SEE HIGH LEVEL SAFETY SYSTEM DWG. 8000-ED-266095 FOR MORE INFO.

14) SEE COOLING PERSONNEL OR COOLING BOOK IN AP10 CONTROL ROOM
      FOR CURRENT HYBRID ORIENTATION.

NOTE 9

A:SPTH16

A:SPTH15

A:SPTH14

A:SPTH13

A:SPTH12

A:SPTH11

A:SPTH10

A:SPTH09

A:SPTH08

A:SPTH07

A:SPTH06

A:SPTH05

A:SPTH04

A:SPTH03

A:SPTH02

A:SPTH01

PBAR PLC07     PBARH40092     131.225.134.135
B33R01

B33R01

uP TWT
PROTECTION

DIAGNOSTICS/
CONTROL

B33R07

WATER TURBINE
NIMBIN CRATE

ED-119597

B31R09

TERM. BOX
EB-216303

TROMBONE CONTROLLER
CRATE 'B'

J1

B33R02

0664.00-ED-70322
8000-EC-266245
8000-EC-266105

MADC #30
CHAN. #'S

16-31

B35R08

CAMAC C190
CRATE 36

SLOT 5

B35R07
CAMAC 057
CRATE 32

SLOT 9

B35R07

TWT POWER
SUPPLY

NOTE 3

10
DB

A:SPTH32

A:SPTH31

A:SPTH30

A:SPTH29

A:SPTH28

A:SPTH27

A:SPTH26

A:SPTH25

A:SPTH24

A:SPTH23

A:SPTH22

A:SPTH21

A:SPTH20

A:SPTH19

A:SPTH18

A:SPTH17

A:SPTHD4

A:SPTHD3

A:SPTHD2

A:SPTHD1

A:SPAH12

A:SPAHD3

A:S8A300

A:S6A301

A:S6A303

A30-3
HORIZONTAL

INNER

OUTER

8 PAIRS

8 PAIRS

UPPER

LOWER

A30-6
VERTICAL

A:SPAHD2

A:SPAHD1

A:SPAHD4

A:SPAH11

TRIANGLE
YF-2097

A:S6A302

A:S6A304

A:S6A305

A:S6A306

A:S6A307

A:S6A308

RALPH PASQUINELLI

WES MUELLER 4/16/98

ANTI-PROTON SOURCE
STACKTAIL MOMENTUM

HIGH LEVEL ELECTRONICS

8000-EE-170266 J

NOTE 5

NOTE 5

B TOTAL SYSTEM REDESIGN
REVISED AND REDRAWN

4/30/92

TROMBONES AND SWITCHES ADDED
ON DELTA KICKERS

WJM

DELTA KICKER CHANGES, FERMI-MADE
HYBRIDS & COUPLERS INSTALLED

DELTA KICKER CORRECTIONS

DELTA HYBIRD CHANGE

ADDITION OF DELTA KICKER
COMPONENTS TO KICKER #1

C
6/22/95WJM

D
8/4/92WJM

E 8/12/92WJM

F 9/11/92WJM

G
6/13/94WJM

H 11/10/95WJM
CONVERTED TO MINI-CAD

REV. DESCRIPTION DRAWN DATE
APPD. DATE

WJM 10/27/97CHANGED TO 2-4GHZ SYSTEM
COMPLETELY REDRAWNJ

PENETRATIONS

PENETRATIONS

PENETRATIONS

PENETRATIONS

PENETRATIONS

READBACKCONTROL

12345678

123456

123456

123456

123456

123456

123456

123456

50Ω
2W
(2)

50Ω
2W

2

3

1 (0º)

4 (-90º)

MERRIMAC
QH-2-3G

50Ω
2W
(2)

50Ω
2W

MERRIMAC
QH-2-3G

50Ω
2W
(2)

50Ω
2W

MERRIMAC
QH-2-3G

50Ω
2W
(2)

50Ω
2W

MERRIMAC
QH-2-3G

TROMBONE CONTROLLER
CRATE 'A'

J1

B35R07

0664.00-ED-70322
8000-EC-266245
8000-EC-266105

TROMBONE
MOTOR
POWER
SUPPLY

B35R07 MADC #30
CHAN. #'S

0-15

B35R08

CAMAC C190
CRATE 36

SLOT 5

B35R07

CAMAC 057
CRATE 36

SLOT 7

B35R07

READBACKCONTROL READBACKCONTROL

TROMBONE CONTROLLER
CRATE 'C'

0664.00-ED-70322
8000-EC-266245
8000-EC-266105

MADC #38
CHAN. #'S

50-53

B35R08

CAMAC C190
CRATE 33
SLOT 20

B35R07

CAMAC 057
CRATE 32

SLOT 8

B35R07

TROMBONE
MOTOR
POWER
SUPPLY

B35R07J1

-10 dBm

1W
AVANTEK

APG4004N311

1W
AVANTEK

APG4004N311

+14 dBm

+16 dBm

+3 dBm

+3 dBm

+3 dBm

+3 dBm

+3 dBm

+1 dBm

+1 dBm

+1 dBm

+1 dBm

+1 dBm

+1 dBm

+1 dBm

+1 dBm

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

INNER

OUTER

8 PAIRSFERMI-MADE

INNER

OUTER

8 PAIRSFERMI-MADE

INNER

OUTER

8 PAIRSFERMI-MADE

OUT2
(0º)

OUT1
(180º)

OUT2
(0º)

OUT1
(180º)

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

OUT2
(0º)

OUT1
(180º)

8 PAIRS

UPPER

LOWER

8 PAIRS

UPPER

LOWER

8 PAIRS

UPPER

LOWER

A30-7
HORIZONTAL

INNER

OUTER

8 PAIRS

8 PAIRS

UPPER

LOWER

A30-8
VERTICAL

NOTE 5

NOTE 5

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

INNER

OUTER

8 PAIRSFERMI-MADE

INNER

OUTER

8 PAIRSFERMI-MADE

INNER

OUTER

8 PAIRSFERMI-MADE

OUT2
(0º)

OUT1
(180º)

OUT2
(0º)

OUT1
(180º)

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

OUT2
(0º)

OUT1
(180º)

8 PAIRS

UPPER

LOWER

8 PAIRS

UPPER

LOWER

8 PAIRS

UPPER

LOWER

A30-1
HORIZONTAL

INNER

OUTER

8 PAIRS

8 PAIRS

UPPER

LOWER

A30-2
VERTICAL

NOTE 5

NOTE 5

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

INNER

OUTER

8 PAIRSFERMI-MADE

INNER

OUTER

8 PAIRSFERMI-MADE

INNER

OUTER

8 PAIRSFERMI-MADE

OUT2
(0º)

OUT1
(180º)

OUT2
(0º)

OUT1
(180º)

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

OUT2
(0º)

OUT1
(180º)

8 PAIRS

UPPER

LOWER

8 PAIRS

UPPER

LOWER

8 PAIRS

UPPER

LOWER

A30-9
HORIZONTAL

INNER

OUTER

8 PAIRS

8 PAIRS

UPPER

LOWER

A30-10
VERTICAL

NOTE 5

NOTE 5

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

INNER

OUTER

8 PAIRSFERMI-MADE

INNER

OUTER

8 PAIRSFERMI-MADE

INNER

OUTER

8 PAIRSFERMI-MADE

OUT2
(0º)

OUT1
(180º)

OUT2
(0º)

OUT1
(180º)

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

OUT2
(0º)

OUT1
(180º)

FERMI-MADE

OUT2
(0º)

OUT1
(180º)

8 PAIRS

UPPER

LOWER

8 PAIRS

UPPER

LOWER

8 PAIRS

UPPER

LOWER

123456

OUT2
(0º)

OUT1
(180º)

OUT2
(0º)

OUT1
(180º)

OUT2
(0º)

OUT1
(180º)

OUT2
(0º)

OUT1
(180º)

180º FERMI
PETTER

180º FERMI
PETTER

180º FERMI
PETTER

180º FERMI
PETTER

TRIANGLE
YF-2076

MERRIMAC
PD-42-3GA

MERRIMAC
PD-42-3GA

**THESE COMPONENTS ARE
    MOUNTED ON THE MEDIUM
    LEVEL PLATE BOLTED ACROSS
    RACKTOPS B33R03 - B33R07

OUT2
(0º)

OUT1
(180º)

180º FERMI
PETTER

50Ω
2W

OUT2
(0º)

OUT1
(180º)

180º FERMI
PETTER

50Ω
2W

OUT2
(0º)

OUT1
(180º)

180º FERMI
PETTER

50Ω
2W

OUT2
(0º)

OUT1
(180º)

180º FERMI
PETTER

50Ω
2W

50Ω
50W

50Ω
50W

50Ω
2W

50Ω
2W

50Ω
2W

50Ω
2W

+15V/0.3A REG
8000-EC-266083

+15V/0.3A REG
8000-EC-266083

+15V/0.3A REG
8000-EC-266083

+15V/0.3A REG
8000-EC-266083

+15V/1.5A REG
8000-EC-266083

+15V/1.5A REG
8000-EC-266083

50Ω
50W

50Ω
50W

50Ω
50W

50Ω
50W

50Ω
50W

50Ω
50W

50Ω
50W

50Ω
50W

50Ω
50W

50Ω
50W

50Ω
50W

50Ω
50W

50Ω
50W

50Ω
50W

50Ω
50W

50Ω
50W

50Ω
50W

50Ω
50W

50Ω
50W

50Ω
50W

50Ω
50W

50Ω
50W

**ALL HYBRIDS ARE FLIPPABLE

REV. DESCRIPTION DRAWN DATE
APPD. DATE

REV. DESCRIPTION DRAWN DATE
APPD. DATE

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

10
DB

NOTE 3

10
DB

30DB

30DB

10
DB

NOTE 3

10
DB

30DB

30DB

10
DB

NOTE 3

10
DB

30DB

30DB

10
DB

NOTE 3

10
DB

30DB

30DB

10
DB

NOTE 3

10
DB

30DB

30DB

10
DB

NOTE 3

10
DB

30DB

30DB

10
DB

NOTE 3

10
DB

30DB

30DB

10
DB

NOTE 3

10
DB

30DB

30DB

10
DB

NOTE 3

10
DB

30DB

30DB

10
DB

NOTE 3

10
DB

30DB

30DB

10
DB

NOTE 3

10
DB

30DB

30DB

10
DB

NOTE 3

10
DB

30DB

30DB

10
DB

NOTE 3

10
DB

30DB

30DB

10
DB

NOTE 3

10
DB

30DB

30DB

10
DB

NOTE 3

10
DB

30DB

30DB

10
DB

NOTE 3

10
DB

30DB

30DB

10
DB

NOTE 3

10
DB

30DB

30DB

10
DB

TWTPM
NOTE 6

 NOTE 2

TWT
A:SPTW02

TWT POWER
SUPPLY

NOTE 9

 NOTE 2

TWT
A:SPTW03

NOTE 9

TWT POWER
SUPPLY

TWTPM
NOTE 6

 NOTE 2

TWT
A:SPTW04

TWT POWER
SUPPLY

NOTE 9

 NOTE 2

TWT
A:SPTW05

NOTE 9

TWT POWER
SUPPLY

TWTPM
NOTE 6

 NOTE 2

TWT
A:SPTW06

TWT POWER
SUPPLY

NOTE 9

 NOTE 2

TWT
A:SPTW07

NOTE 9

TWT POWER
SUPPLY

TWTPM
NOTE 6

 NOTE 2

TWT
A:SPTW08

TWT POWER
SUPPLY

NOTE 9

 NOTE 2

TWT
A:SPTW09

NOTE 9

TWT POWER
SUPPLY

TWTPM
NOTE 6

 NOTE 2

TWT
A:SPTW10

TWT POWER
SUPPLY

NOTE 9

 NOTE 2

TWT
A:SPTW11

NOTE 9

TWT POWER
SUPPLY

TWTPM
NOTE 6

 NOTE 2

TWT
A:SPTW12

TWT POWER
SUPPLY

NOTE 9

 NOTE 2

TWT
A:SPTW13

NOTE 9

TWT POWER
SUPPLY

TWTPM
NOTE 6

 NOTE 2

TWT
A:SPTW14

TWT POWER
SUPPLY

NOTE 9

 NOTE 2

TWT
A:SPTW15

NOTE 9

TWT POWER
SUPPLY

TWTPM
NOTE 6

 NOTE 2

TWT
A:SPTW16

TWT POWER
SUPPLY

NOTE 9

 NOTE 2

TWT
A:SPTW17

NOTE 9

TWT POWER
SUPPLY

TWTPM
NOTE 6

 NOTE 2

TWT
A:SPTW18

TWT POWER
SUPPLY

NOTE 9

 NOTE 2

TWT
A:SPTW19

NOTE 9

TWT POWER
SUPPLY

TWTPM
NOTE 6

 NOTE 2

TWT
A:SPTW20

TWT POWER
SUPPLY

NOTE 9

 NOTE 2

TWT
A:SPTW21

NOTE 9

TWT POWER
SUPPLY

TWTPM
NOTE 6

 NOTE 2

TWT
A:SPTW22

TWT POWER
SUPPLY

NOTE 9

 NOTE 2

TWT
A:SPTW23

NOTE 9

TWT POWER
SUPPLY

TWTPM
NOTE 6

 NOTE 2

TWT
A:SPTW24

TWT POWER
SUPPLY

NOTE 9

 NOTE 2

TWT
A:SPTW25

NOTE 9

TWT POWER
SUPPLY

TWTPM
NOTE 6

 NOTE 2

TWT
A:SPTW26

TWT POWER
SUPPLY

NOTE 9

 NOTE 2

TWT
A:SPTW27

NOTE 9

TWT POWER
SUPPLY

TWTPM
NOTE 6

 NOTE 2

TWT
A:SPTW28

TWT POWER
SUPPLY

NOTE 9

 NOTE 2

TWT
A:SPTW29

NOTE 9

TWT POWER
SUPPLY

TWTPM
NOTE 6

 NOTE 2

TWT
A:SPTW30

TWT POWER
SUPPLY

NOTE 9

 NOTE 2

TWT
A:SPTW31

NOTE 9

TWT POWER
SUPPLY

TWTPM
NOTE 6

 NOTE 2

TWT
A:SPTW32

TWT POWER
SUPPLY

NOTE 9

 NOTE 2

TWT
A:SPTWD1

NOTE 9

TWT POWER
SUPPLY

TWTPM
NOTE 6

 NOTE 2

TWT
A:SPTWD2

TWT POWER
SUPPLY

NOTE 9

 NOTE 2

TWT
A:SPTWD3

NOTE 9

TWT POWER
SUPPLY

TWTPM
NOTE 6

 NOTE 2

TWT
A:SPTWD4

TWT POWER
SUPPLY

NOTE 9

**VARIABLE AMPS
    30DB GAIN MAX
    BY DBS uWAVE
    MODEL DB97-1789
    CONTROL 0-10V

GAIN
EQUALIZATION

PADS (SEE
COOLING

PERSONNEL
FOR VALUES)

GAIN
EQUALIZATION

PADS (SEE COOLING
PERSONNEL FOR

VALUES)

-16 dBm
G ≈ 32DB

+3 dBm

+3 dBm

+3 dBm

-18 dBm
G ≈ 32DB

-18 dBm

-18 dBm

TRIANGLE
YF-2097

-28 dBm

NARDA TROMBONES
500PS TRAVEL
MODEL 27223

TELEDYNE TWTs
MTE-5052

GAIN ≈ 50DB

FERMI 30DB
COUPLERS

*ALL COAX TO
  TUNNEL IS 1/2"
  FOAM HELIAX BY
  CABLEWAVES
  FLC-50J

8/30/99

2

3

1 (0º)

4 (-90º)

2

3

1 (0º)

4 (-90º)

2

3

1 (0º)

4 (-90º)

TRIANGLE
YF-2076

TRIANGLE
YF-2076

TRIANGLE
YF-2076

TRIANGLE
YF-2076

TRIANGLE
YF-2076

TRIANGLE
YF-2076

TRIANGLE
YF-2076

TRIANGLE
YF-2076

DOWNSTREAM
AMP PLATE

PENETRATIONS

TRIANGLE
CA-1389

PBAR PLC07
PBARH40092

131.225.134.135

ETHERNET

EX3 CRATE

TO ARRA SPLITTER IN A30 STUBROOM
SEE SWITCH MUX DWG 8000-ED-170256

J2 J1

TROMBONE
MOTOR
POWER
SUPPLY

B35R07

B33R02

24V/20A
RAW SUPPLY

EC-266135

EX1 CRATE EX2

+28V/1.5A
POWER SUPPLY

POWER ONE
#MAP42-1024

B33R01



DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING
  DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

F

REV. DESCRIPTION DRAWN DATE

APPD. DATE

A

BEAM

AP10 SERVICE BUILDING
TROMBONE CONTROLLER

DRIVE READBACK

NOTE 2

NOTE 1

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

NOTE 2

NOTE 1

NOTE 2

NOTE 1

NOTE 2

NOTE 1

HORIZONTAL

VERTICAL

HORIZONTAL

VERTICAL

D:S4D101

D:S4D102

D:S4D103

D:S6D104

NOTE 1

FROM SWITCH MUX (ED-170256) - D:S8D110-J4

D:S8D100

D10 TUNNEL
STRAIGHT SECTION

*INSIDE TANK UNDER VACUUM, COOLED @ 4º K

1 2 3 4

1 2 3 4

1 2 3 4

5 6 7 8

DH21-PHS

DP21-PHS

*Located @
  downstream end
  of D601 tank

1 2 3 4 5 6

1 2 3 4

ANTI-PROTON SOURCE
DEBUNCHER LOW LEVEL
UPSTREAM ELECTRONICS

8000 - ED - 288110

WESLEY J. MUELLER

RALPH PASQUINELLI

3/17/98

500PS

500PS

500PS

500PS

500PS

500PS

500PS

500PS

500PS

500PS

500PS

500PS

500PS

500PS

500PS

500PS

-40 dBm

-40 dBm

*NOTE 4 *NOTE 5
*NOTE 7

NOTES:
 1)  AMPLIFIER +15V REGULATORS, FERMI-MADE, 300MA,
      SEE DWG 8000-EC-266083.  REGULATORS PROVIDE ON/OFF
      CONTROL/STATUS, HIGH/LOW VOLTAGE, AND HIGH/LOW
      CURRENT STATUS.
 2)  AMPLIFIER +3.0V REGULATORS, BY MITEQ, MODEL BAH-26297.
 3)  ATTENUATORS ARE SMA TYPE BY MIDWEST MICROWAVE,
      MODEL 444 OR 292, ≈ 86PS LENGTH
 4)  CRYOGENIC AMPS BY MITEQ, INC., MODEL AMF-3F-040052-25K-CRYO
      FOR BAND 1 AND MODEL AMF-3F-047060-25K-CRYO FOR BAND 2.
 5)  LOW LEVEL AMPLIFIERS BY DBS uWAVE, MODEL DB97-1787.
 6)  .
 7)  PHASE SHIFTERS ARE BY NARDA uWAVE, MODEL 27223, 500PS RANGE
      CONTROL CABLES PROVIDES MOTOR DIRECTIONAL POWER ON/OFF,
      READBACK CABLES PROVIDES LOW/HIGH LIMIT AND POSITION.
 8)  AMP REGULATORS, SWITCHES, AND ALL RF COMPONENTS PAST
      COLD BOX, ARE MOUNTED SOMEWHERE ON OR NEAR EACH OF
      THEIR RESPECTIVE PICKUP TANKS.
 9)  FERMI-MADE TRANSVERSAL BANDPASS FILTER, LOSS ≈ 8DB MAX.
10) FERMI-MADE CUSTOM NARROW BAND 180º RING HYBRID
      W/SHORTING STUB.
11) ATTENUATORS ARE TYPE 'N' 5W, MODEL A956S BY EMCO.
12) COAXIAL SWITCHES ARE EITHER BY NARDA (WAVECOM) OR
      DYNATECH.  FOUR POSITION MODEL O4-113E291 (Dynatech) OR
      043-B237-D1D-3B1 (Narda).  SIX POSITION MODEL O6-113E291
      (Dynatech) OR 063-B237-D1D-3B1.

1/2" Heliax
7.0DB/100FT

LOSS

1/2" Heliax
7.5DB/100FT

LOSS

*NOTE 9

*NOTE 9

*NOTE 9

*NOTE 9

*NOTE 9

*NOTE 9

*NOTE 9

*NOTE 9

1/2" Heliax
7.5DB/100FT

LOSS

1/2" Heliax
7.5DB/100FT

LOSS

1/2" Heliax
7.0DB/100FT

LOSS

1/2" Heliax
7.0DB/100FT

LOSS

*NOTE 12

*NOTE 12

*NOTE 12

*NOTE 12

1/23/01

TRIANGLE
YL-48N

TRIANGLE
YL-48N

TRIANGLE
YL-48N

-43 dBm

-43 dBm

TRIANGLE
YL-48N

PBARPLC04
PbarH4007a
131.225.134.132

D10 PLC CPU CRATE

ETHERNET

0˚

180˚

FERMI

*NOTE 10

20DB

20DB

DH22-PHS

DP22-PHS

0˚

180˚

FERMI

*NOTE 10

20DB

20DB

DV21-PHS

DP23-PHS

0˚

180˚

FERMI

*NOTE 10

20DB

20DB

DV22-PHS

DP24-PHS

0˚

180˚

FERMI

*NOTE 10

20DB

20DB

DV11-PHS

DP11-PHS

0˚

180˚

FERMI

*NOTE 10

20DB

20DB

DV12-PHS

DP12-PHS

0˚

180˚

FERMI

*NOTE 10

20DB

20DB

DH11-PHS

DP13-PHS

0˚

180˚

FERMI

*NOTE 10

20DB

20DB

DH12-PHS

DP14-PHS

0˚

180˚

FERMI

*NOTE 10

20DB

20DB

*INSIDE TANK UNDER VACUUM, COOLED @ 4º K

*INSIDE TANK UNDER VACUUM, COOLED @ 4º K

*INSIDE TANK UNDER VACUUM, COOLED @ 4º K

*NOTE 9

*NOTE 9

*NOTE 9

*NOTE 9

1 2 3 4DEB DS
BANDS 3&4

PBARPLC04
PbarH4007a
131.225.134.132
EX1 CRATE

A:PLC04S

28V/1.5A SUPPLY
POWER ONE
MAP42-1024

(for RF switches)

D10 TUNNEL
STRAIGHT SECTION

30DB

D:H2AU2

D:PH2AU2

D:PH2AL2

D:H2AL2

D:V2AU2

D:PV2AU2

D:PV2AL2

D:V2AL2

D:V1AU2

D:PV1AU2

D:PV1AL2

D:V1AL2

D:H1AU2

D:PH1AU2

D:PH1AL2

D:H1AL2

D:H2AU1

D:PH2AU1

D:PH2AL1

D:H2AL1

D:V2AU1

D:PV2AU1

D:PV2AL1

D:V2AL1

D:V1AU1

D:PV1AU1

D:PV1AL1

D:V1AL1

D:H1AU1

D:PH1AU1

D:PH1AL1

D:H1AL1

TO MOMENTUM
FREQ. BAND2

MEDIUM LEVEL
IN D10-1 STUBROOM
DWG. 8000-ED-288112

TO VERTICAL
FREQ. BAND 2

MEDIUM LEVEL
IN D10-1 STUBROOM
DWG. 8000-ED-288112

TO HORIZONTAL
FREQ. BAND 2

MEDIUM LEVEL
IN D10-1 STUBROOM
DWG. 8000-ED-288112

TO MOMENTUM
FREQ. BAND 1

MEDIUM LEVEL
IN D10-1 STUBROOM
DWG. 8000-ED-288112

TO HORIZONTAL
FREQ. BAND 1

MEDIUM LEVEL
IN D10-1 STUBROOM
DWG. 8000-ED-288112

TO VERTICAL
FREQ. BAND 1

MEDIUM LEVEL
IN D10-1 STUBROOM
DWG. 8000-ED-288112

1U FILTER

2U FILTER

2L FILTER

2L FILTER

2U FILTER

2L FILTER

2U FILTER

DH604 TANK

DV603 TANK

DV602 TANK

DH601 TANK

BAND 1L
3.8-4.5 GHz
SLOTTED

WAVEGUIDE
PICKUP

BAND 1U
4.2-4.9 GHz
SLOTTED

WAVEGUIDE
PICKUP

BAND 1L
3.8-4.5 GHz
SLOTTED

WAVEGUIDE
PICKUP

BAND 1U
4.2-4.9 GHz
SLOTTED

WAVEGUIDE
PICKUP

BAND 2L
4.7-5.4 GHz
SLOTTED

WAVEGUIDE
PICKUP

BAND 2U
5.0-5.8 GHz
SLOTTED

WAVEGUIDE
PICKUP

BAND 2L
4.7-5.4 GHz
SLOTTED

WAVEGUIDE
PICKUP

BAND 2U
5.0-5.8 GHz
SLOTTED

WAVEGUIDE
PICKUP

1L FILTER

1U FILTER

1L FILTER

1U FILTER

1L FILTER

KTB @10ºK for 1 GHz BW ≈ -99dBm

KTB @10ºK for 1 GHz BW ≈ -99dBm

KTB @10ºK for 1 GHz BW ≈ -99dBm

KTB @10ºK for 1 GHz BW ≈ -99dBm

-47 dBm

-44 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-43 dBm

-43 dBm

-40 dBm

-40 dBm

-43 dBm

-43 dBm

-43 dBm

-43 dBm

-47 dBm

-47 dBm

-47 dBm

-44 dBm

D:H2TL1

D:PH2TL1

D:PH2TU1

D:H2TU1

D:V2TL1

D:PV2TL1

D:PV2TU1

D:V2TU1

D:V1TL1

D:PV1TL1

D:PV1TU1

D:V1TU1

D:H1TL1

D:PH1TL1

D:PH1TU1

D:H1TU1

PENETRATIONS

24V/30A BULK SUPPLY
8000 - EC - 266136

A11R04

CAMAC C190
CRATE   1F
SLOT     1/2

A11R02
A11R02

TROMBONE
POWER
SUPPLY

A11R04

MADC #37
CH. 48-63

A11R02

CAMAC 057
CRATE   1F
SLOT     22

B13R04

TRIANGLE
YL-48N

TRIANGLE
YL-48N

TRIANGLE
YL-48N

TRIANGLE
YL-48N

D:MH604U (HORZ)

D:MV604U (VERT)

TANK STAND MOTORS

D:MH604D (HORZ)

D:MV604D (VERT)

*See table for motor control
  and position information

D:MH603U (HORZ)

D:MV603U (VERT)

D:MH603D (HORZ)

D:MV603D (VERT)

D:MH602U (HORZ)

D:MV602U (VERT)

D:MH602D (HORZ)

D:MV602D (VERT)

D:MH601U (HORZ)

D:MV601U (VERT)

D:MH601D (HORZ)

D:MV601D (VERT)

MOTOR

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

NAME

D:MH604U
D:MV604U
D:MH603U
D:MV603U
D:MH602U
D:MV602U
D:MH601U
D:MV601U
D:MH604D
D:MV604D
D:MH603D
D:MV603D
D:MH602D
D:MV602D
D:MH601D
D:MV601D

MADC
CHAN

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

CAMAC 057
CRATE 11
SLOT 22

MADC #37
CAMAC C190
CRATE 1F
SLOT 1

MOTOR CONTROLLER IN RACK A11R05

AP10 CONTROL ROOM RACK A14R07

PLC JUNCTION PANELS
AND BREAKOUTS

RACK A14R07

6 DB

6 DB

6 DB

6 DB

6 DB

6 DB

6 DB

6 DB

6 DB

6 DB

6 DB

6 DB

6 DB

6 DB

6 DB

6 DB

6 DB

6 DB

6 DB

6 DB6 DB

6 DB6 DB

6 DB

TRIANGLE
YL-48N

TRIANGLE
YL-48N

5 DB

4 DB

0 DB

4 DB

0 DB

2 DB

6 DB

2 DB

0 DB

0 DB

0 DB

0 DB

0 DB

5 DB

2 DB

0 DB
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UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

REV. DESCRIPTION DRAWN DATE

APPD. DATE

A

AP10 SERVICE BUILDING
PENETRATIONS

TROMBONE CONTROLLER
DRIVE READBACK

D:H4AU1

NOTE 2

NOTE 1

G ≈ 32DB

D:PH4AU1

TO MOMENTUM
FREQ. BAND 4

MEDIUM LEVEL
IN D10-2 STUBROOM
DWG. 8000-ED-288113

TO VERTICAL
FREQ. BAND 4

MEDIUM LEVEL
IN D10-2 STUBROOM
DWG. 8000-ED-288113

TO HORIZONTAL
FREQ. BAND 4

MEDIUM LEVEL
IN D10-2 STUBROOM
DWG. 8000-ED-288113

DH103 TANK

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

D:PH4AL1

G ≈ 32DB

D:H4AL1

D:V4AU1

G ≈ 32DB

D:PV4AU1

DV104 TANK

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

D:PV4AL1

G ≈ 32DB

D:V4AL1

D:V3AU1

G ≈ 32DB

D:PV3AU1

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

D:PV3AL1

G ≈ 32DB

D:V3AL1

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

G ≈ 32DB

NOTE 2

NOTE 1

NOTE 2

NOTE 1

NOTE 2

NOTE 1

HORIZONTAL

VERTICAL

DV105 TANK

DH106 TANK

BAND 3L
(5.6-6.5 GHz)

SLOTTED
WAVEGUIDE

PICKUP

HORIZONTAL

VERTICAL

D:S6D105

D:S4D106

D:S4D107

D:S4D108

NOTE 1

TO MOMENTUM
FREQ. BAND 3

MEDIUM LEVEL
IN D10-2 STUBROOM
DWG. 8000-ED-288113

TO HORIZONTAL
FREQ. BAND 3

MEDIUM LEVEL
IN D10-2 STUBROOM
DWG. 8000-ED-288113

TO VERTICAL
FREQ. BAND 3

MEDIUM LEVEL
IN D10-2 STUBROOM
DWG. 8000-ED-288113

FROM SWITCH MUX (ED-170256) - D:S8D110-J4

D:S8D100

D10 TUNNEL
STRAIGHT SECTION

*INSIDE TANK UNDER VACUUM, COOLED @ 4º K

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

DH41-PHS

DP41-PHS

D:H3AU1

D:PH3AU1

D:PH3AL1

D:H3AL1

D:H4AU2

D:PH4AU2

D:PH4AL2

D:H4AL2

D:V4AU2

D:PV4AU2

D:PV4AL2

D:V4AL2

D:V3AU2

D:PV3AU2

D:PV3AL2

D:V3AL2

D:H3AU2

D:PH3AU2

D:PH3AL2

D:H3AL2

*Located @
  downstream end
  of D601 tank

D:H4TU1

D:PH4TU1

D:PH4TL1

D:H4TL1

D:V4TU1

D:PV4TU1

D:PV4TL1

D:V4TL1

D:V3TU1

D:PV3TU1

D:PV3TL1

D:V3TL1

D:H3TU1

D:PH3TU1

D:PH3TL1

D:H3TL1

1 2 3 4 5 6

1 2 3 4

BAND 3U
(6.1-7.0 GHz)

SLOTTED
WAVEGUIDE

PICKUP

BAND 3L
(5.6-6.5 GHz)

SLOTTED
WAVEGUIDE

PICKUP

BAND 3U
(6.1-7.0 GHz)

SLOTTED
WAVEGUIDE

PICKUP

BAND 4L
(6.8-7.7 GHz)

SLOTTED
WAVEGUIDE

PICKUP

BAND 4U
(7.3-8.2 GHZ)
SLOTTED

WAVEGUIDE
PICKUP

BAND 4L
(6.8-7.7 GHz)

SLOTTED
WAVEGUIDE

PICKUP

BAND 4U
(7.3-8.2 GHZ)
SLOTTED

WAVEGUIDE
PICKUP

ANTI-PROTON SOURCE
DEBUNCHER LOW LEVEL

DOWNSTREAM ELECTRONICS

8000 - ED - 288111

WESLEY J. MUELLER

RALPH PASQUINELLI

3/17/98

500PS

500PS

500PS

500PS

500PS

500PS

500PS

500PS

500PS

500PS

500PS

500PS

500PS

500PS

500PS

500PS

3L FILTER

3L FILTER

3U FILTER

3L FILTER

3U FILTER

3U FILTER

4L FILTER

4U FILTER

*NOTE 4 *NOTE 5
*NOTE 7

NOTES:
 1)  AMPLIFIER +15V REGULATORS, FERMI-MADE, 300MA,
      SEE DWG 8000-EC-266083.  REGULATORS PROVIDE ON/OFF
      CONTROL/STATUS, HIGH/LOW VOLTAGE, AND HIGH/LOW
      CURRENT STATUS.
 2)  AMPLIFIER +6.0V REGULATORS, BY MITEQ, MODEL BAH-26297.
 3)  
 4)  CRYOGENIC AMPS BY MITEQ, INC., MODEL 
AMF-3F-054070-25K-CRYO
      FOR BAND 3 AND MODEL AMF-3F-063080-25K-CRYO FOR BAND 4.
 5)  LOW LEVEL AMPLIFIERS BY DBS uWAVE, MODEL DB97-1787.
 6)  .
 7)  PHASE SHIFTERS ARE BY NARDA uWAVE, MODEL 27223, 500PS 
RANGE
      CONTROL CABLES PROVIDES MOTOR DIRECTIONAL POWER 
ON/OFF,
      READBACK CABLES PROVIDES LOW/HIGH LIMIT AND POSITION.
 8)  AMP REGULATORS, SWITCHES, AND ALL RF COMPONENTS PAST
      COLD BOX, ARE MOUNTED SOMEWHERE ON OR NEAR EACH OF
      THEIR RESPECTIVE PICKUP TANKS.
 9)  FERMI-MADE TRANSVERSAL BANDPASS FILTER, LOSS ≈ 8DB MAX.
10) FERMI-MADE CUSTOM NARROW BAND 180º RING HYBRID
      W/SHORTING STUB.
11) ATTENUATORS ARE TYPE 'N' 5W, MODEL A956S BY EMCO.
12) COAXIAL SWITCHES ARE EITHER BY NARDA (WAVECOM) OR
      DYNATECH.  FOUR POSITION MODEL O4-113E291 (Dynatech) OR
      043-B237-D1D-3B1 (Narda).  SIX POSITION MODEL O6-113E291
      (Dynatech) OR 063-B237-D1D-3B1.

1/2" Heliax
7.0DB/100FT

LOSS

1/2" Heliax
7.5DB/100FT

LOSS

*NOTE 9

*NOTE 9

*NOTE 9

*NOTE 9

*NOTE 9

*NOTE 9

*NOTE 9

*NOTE 9

1/2" Heliax
7.5DB/100FT

LOSS

1/2" Heliax
7.5DB/100FT

LOSS

1/2" Heliax
7.0DB/100FT

LOSS

1/2" Heliax
7.0DB/100FT

LOSS

*NOTE 12

*NOTE 12

*NOTE 12

*NOTE 12

1/9/01

TRIANGLE
YL-48N

TRIANGLE
YL-48N

TRIANGLE
YL-48N

TRIANGLE
YL-48N

PBARPLC04
PbarH4007a
131.225.134.132

D10 TUNNEL PLC EX2 CRATE

24V/30A BULK SUPPLY
8000 - EC - 266136

ETHERNET

0˚

180˚

FERMI

*NOTE 10

20DB

20DB

DH42-PHS

DP42-PHS

0˚

180˚

FERMI

*NOTE 10

20DB

20DB

DV41-PHS

DP43-PHS

0˚

180˚

FERMI

*NOTE 10

20DB

20DB

DV42-PHS

DP44-PHS

0˚

180˚

FERMI

*NOTE 10

20DB

20DB

DV31-PHS

DP31-PHS

0˚

180˚

FERMI

*NOTE 10

20DB

20DB

DV32-PHS

DP32-PHS

0˚

180˚

FERMI

*NOTE 10

20DB

20DB

DH31-PHS

DP33-PHS

0˚

180˚

FERMI

*NOTE 10

20DB

20DB

DH32-PHS

DP34-PHS

0˚

180˚

FERMI

*NOTE 10

20DB

20DB

*INSIDE TANK UNDER VACUUM, COOLED @ 4º K

*INSIDE TANK UNDER VACUUM, COOLED @ 4º K

*INSIDE TANK UNDER VACUUM, COOLED @ 4º K

4L FILTER

4U FILTER

4L FILTER

4U FILTER

*NOTE 9

*NOTE 9

*NOTE 9

*NOTE 9

5 6 7 8DEB US
BANDS 1&2

PBARPLC04
PbarH4007a
131.225.134.132
EX1 CRATE

PBARPLC04
PbarH4007a
131.225.134.132
CPU CRATE

A:PLC04S

28V/1.5A SUPPLY
POWER ONE
MAP42-1024

D10 TUNNEL
STRAIGHT SECTION

30DB

A11R04

CAMAC C190
CRATE   1F
SLOT     1/2

A11R02
A11R02

TROMBONE
POWER
SUPPLY

A11R04

MADC #37
CH. 48-63

A11R02

CAMAC 057
CRATE   1F
SLOT     22

-40 dBm

-40 dBm

-43 dBm

-43 dBm

KTB @10ºK for 1 GHz BW ≈ -99dBm

KTB @10ºK for 1 GHz BW ≈ -99dBm

KTB @10ºK for 1 GHz BW ≈ -99dBm

KTB @10ºK for 1 GHz BW ≈ -99dBm

-47 dBm

-44 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-35 dBm

-43 dBm

-43 dBm

-40 dBm

-40 dBm

-43 dBm

-43 dBm

-43 dBm

-43 dBm

-47 dBm

-47 dBm

-47 dBm

-44 dBm

B13R03

TRIANGLE
YL-48N

TRIANGLE
YL-48N

TRIANGLE
YL-48N

TRIANGLE
YL-48N

BEAM

D:MH103U (HORZ)

D:MV103U (VERT)

TANK STAND MOTORS

D:MH103D (HORZ)

D:MV103D (VERT)

*See table for motor control
  and position information

D:MH104U (HORZ)

D:MV104U (VERT)

D:MH104D (HORZ)

D:MV104D (VERT)

D:MH105U (HORZ)

D:MV105U (VERT)

D:MH105D (HORZ)

D:MV105D (VERT)

D:MH106U (HORZ)

D:MV106U (VERT)

D:MH106D (HORZ)

D:MV106D (VERT)

MOTOR

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

NAME

D:MH103U
D:MV103U
D:MH104U
D:MV104U
D:MH105U
D:MV105U
D:MH106U
D:MV106U
D:MH103D
D:MV103D
D:MH104D
D:MV104D
D:MH105D
D:MV105D
D:MH106D
D:MV106D

MADC
CHAN

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

CAMAC 057
CRATE 20
SLOT 7

MADC #6
CAMAC C190
CRATE 18
SLOT 3

MOTOR CONTROLLER IN RACK A16R05

AP10 CONTROL ROOM RACK A14R07

A14R07

A14R07

0 DB

0 DB

0 DB

8 DB

0 DB

0 DB

0 DB

0 DB

0 DB

0 DB

0 DB

0 DB

0 DB

0 DB

0 DB

0 DB

6 DB

6 DB 6 DB

'N' BULKHEAD
FEEDTHRU
BRACKET

'N' BULKHEAD
FEEDTHRU
BRACKET

6 DB 6 DB

6 DB 6 DB

6 DB 6 DB

6 DB

6 DB 6 DB

6 DB 6 DB

6 DB 6 DB

6 DB 6 DB

6 DB 6 DB

6 DB 6 DB

6 DB 6 DB
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PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

D:H2PS1

D:H2TM1

TELEDYNE
CS47N6E

SWITCH
MUX

D:S8D116-J6
DH2-TRI

ED-170256

SWITCH
MUX

D:S6D111
-J6

DH2-TR0
ED-170256

FROM
DEBUNCHER HORIZONTAL
FREQ. BAND 2 (4.7-5.9 GHz)
LOW LEVEL ELECTRONICS

8000-ED-288110

D:H2XT1

D:H2AM3

0.3A REG.
EC-266083

G=32DB

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

10DB

IN

0

-90

ISOL

50 Ω

625PS
COLBY INST.

PDL-1A
ACROSS RING TO AP30

DEBUNCHER HORIZONTAL
FREQ. BAND 2 (4.7-5.9 GHz)
HIGH LEVEL ELECTRONICS

8000-EE-288114

20DB

DBS uWAVE
DB97-1787

D:P2TM1

TELEDYNE
CS47N6E

FROM
DEBUNCHER MOMENTUM
FREQ. BAND 2 (4.7-5.9 GHz)
LOW LEVEL ELECTRONICS

8000-ED-288110

D:P2XT1

G ≈ 30DB

D:P2AM5

IN DP2 OUT DP2

D:P2XFL

WEINSCHEL 953-3
(PHASE-FREE)

0.5-3.5 DB

625PS
COLBY INST.

PDL-1A

BAW
DELAY

CHASSIS

D:P2XFS

TELEDYNE
CS47N6E

TELEDYNE
CS47N6E

50 Ω50 Ω

50 Ω

D:P2TMF

G ≈ 30DB

1.5A REG.
EC-266083

1W
DBS uWAVE

DB97-1788

D:P2AM4

625PS
COLBY INST.

PDL-1A

50 Ω50 Ω

ACROSS RING TO AP30
DEBUNCHER MOMENTUM
FREQ. BAND 2 (4.7-5.9 GHz)
HIGH LEVEL ELECTRONICS

8000-EE-288114

20DB

D:P1TM1

TELEDYNE
CS47N6E

SWITCH MUX
D:S8D116 - J1

DP1-TRI
ED-170256

SWITCH MUX
D:S6D111- J1

DP1-TR0
ED-170256

FROM
DEBUNCHER MOMENTUM
FREQ. BAND 1 (3.8-4.9 GHz)
LOW LEVEL ELECTRONICS

8000-ED-288110

D:P1XT1

G ≈ 30DB

D:P1AM5

EQUAL.

D:P1XFL

30 DB
NARDA

WEINSCHEL 953-3
(PHASE-FREE)

0.5-3.5 DB

625PS
COLBY INST.

PDL-1A
D:P1XFS

TELEDYNE
CS47N6E

TELEDYNE
CS47N6E

50 Ω50 Ω

50 Ω

D:P1TMF

G ≈ 30DB

1.5A REG.
EC-266083

1W
DBS uWAVE
DB97-1788

D:P1AM4

625PS
COLBY INST.

PDL-1A

50 Ω50 Ω

ACROSS RING TO AP30
DEBUNCHER MOMENTUM
FREQ. BAND 1 (3.8-4.9 GHz)
HIGH LEVEL ELECTRONICS

8000-EE-288115

DBS uWAVE
DB97-1789

D:H1PS1

D:H1TM1

TELEDYNE
CS47N6E

SWITCH MUX
D:S8D116- J3

DH1-TRI
ED-170256

SWITCH MUX
D:S6D111 - J3

DH1-TR0
ED-170256

FROM
DEBUNCHER HORIZONTAL
FREQ. BAND 1 (3.8-4.9 GHz)
LOW LEVEL ELECTRONICS

8000-ED-288110

D:H1XT1

D:H1AM3

0.3A REG.
EC-266083

G=32DB

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

10DB

IN

0

-90

ISOL

50 Ω

625PS
COLBY INST.

PDL-1A ACROSS RING TO AP30
DEBUNCHER HORIZONTAL
FREQ. BAND 1 (3.8-4.9 GHz)
HIGH LEVEL ELECTRONICS

8000-EE-288115

20DB

D:V2PS1

D:V2TM1

TELEDYNE
CS47N6E

FROM
DEBUNCHER VERTICAL

FREQ. BAND 2 (4.7-5.9 GHz)
LOW LEVEL ELECTRONICS

8000-ED-288110

D:V2XT1

D:V2AM3

0.3A REG.
EC-266083

G=32DB

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

10DB

IN

0

-90

ISOL

50 Ω

625PS
COLBY INST.

PDL-1A ACROSS RING TO AP30
DEBUNCHER VERTICAL

FREQ. BAND 2 (4.7-5.9 GHz)
HIGH LEVEL ELECTRONICS

8000-EE-288114

20DB

D:V1PS1

D:V1TM1

TELEDYNE
CS47N6E

FROM
DEBUNCHER VERTICAL

FREQ. BAND 1 (3.8-4.9 GHz)
LOW LEVEL ELECTRONICS

8000-ED-288110

D:V1XT1

D:V1AM3

0.3A REG.
EC-266083

G=32DB

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

10DB

IN

0

-90

ISOL

50 Ω

625PS
COLBY INST.

PDL-1A

MITEQ
N136ANM1
2-18 GHZ

ACROSS RING TO AP30
DEBUNCHER VERTICAL

FREQ. BAND 1 (3.8-4.9 GHz)
HIGH LEVEL ELECTRONICS

8000-EE-288115

20DB

SWITCH MUX
D:S8D116 - J5

DV2-TRI
ED-170256

SWITCH MUX
D:S6D111 - J5

DV2-TR0
ED-170256

SWITCH MUX
D:S8D116 - J4

DV1-TRI
ED-170256

SWITCH MUX
D:S6D111 - J4

DV1-TR0
ED-170256

SWITCH MUX
D:S6D111 - J2

DP2-TR0
ED-170256

SWITCH MUX
D:S8D116 - J2

DP2-TRI
ED-170256

ANTI-PROTON SOURCE
DEBUNCHER MEDIUM LEVEL

UPSTREAM ELECTRONICS

RALPH RASQUINELLI

WESLEY MUELLER 3/11/98

8000 - EE - 288112

1/23/01

0.3A REG.
EC-266083

0.3A REG.
EC-266083

G ≈ 30DB

D:V1AM4

0.3A REG.
EC-266083

G ≈ 30DB

D:V2AM4

0.3A REG.
EC-266083

G ≈ 30DB

D:H1AM4

0.3A REG.
EC-266083

G ≈ 30DB

D:H2AM4

0.3A REG.
EC-266083

SWITCH MUX
D:S6D117-J6

DH2-SCH
ED-170256

SWITCH MUX
D:S6D117-J3

DH1-SCH
ED-170256

SWITCH MUX
D:S6D117-J5

DV2-SCH
ED-170256

SWITCH MUX
D:S6D117-J4

DV1-SCH
ED-170256

SWITCH MUX
D:S8D115-J3

DP2-FIL
ED-170256

20DB

SWITCH MUX
D:S8D116-J8

DP1-FIL
ED-170256

D:P2PS1

D:P2AM6

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

10 DB

IN

0

-90

ISOL

50 Ω
DBS uWAVE
DB97-1787

0.3A REG.
EC-266083

G=32DB

NARDA
S213D

2-18 GHZ

D:P1PS1
D:P1AM6

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

10 DB

IN

0

-90

ISOL

50 Ω

0.3A REG.
EC-266083

G=32DB

NARDA
S213D

2-18 GHZ

TROMBONE CONTROLLER CRATE

10 DB
NARDA

NIM
CRATE

RTD
HEATER

+24V

OMEGA
OVEN

CONTROLLER
CN76000

EC-266277

B13R01

B13R03

B13R04

CAMAC C190
CRATE  10
SLOT  1

MADC #07
CH #15

CAMAC C190
CRATE  10
SLOT  15/16

MADC #
CH #48-55

CAMAC 057
CRATE  13
SLOT  17

TROMBONE
CRATE
POWER
SUPPLY

B13R01

REV. DESCRIPTION DRAWN DATE
APPD. DATE

A

B

C

LOSS ACROSS
RING ≈ 18.2 DB

LOSS ACROSS
RING ≈ 21 DB

LOSS ACROSS
RING ≈ 17.7 DB

LOSS ACROSS
RING ≈ 20 DB

LOSS ACROSS
RING ≈ 18.5 DB

LOSS ACROSS
RING ≈ 19DB

DBS uWAVE
DB97-1789

KDI/TRIANGLE
CA-752

KDI/TRIANGLE
CA-752

DBS uWAVE
DB97-1789

KDI/TRIANGLE
CA-752

DBS uWAVE
DB97-1789

KDI/TRIANGLE
CA-752

DBS uWAVE
DB97-1789

KDI/TRIANGLE
CA-752

DBS uWAVE
DB97-1789

KDI/TRIANGLE
CA-752

DBS uWAVE
DB97-1787

DBS uWAVE
DB97-1787

DBS uWAVE
DB97-1787

DBS uWAVE
DB97-1787

-47DBM

NOTES:
 1)  AMPLIFIER +15V REGULATORS, FERMI-MADE, 300MA, SEE DWG
      8000-EC-266083.  REGULATORS PROVIDE ON/OFF CONTROL/STATUS,
      HIGH/LOW VOLTAGE, AND HIGH/LOW CURRENT STATUS.
 2)  PHASE SHIFTERS ARE BY COLBY INSTRUMENTS, MODEL PDL-1A, 625PS
      RANGE.  CONTROL CABLES PROVIDES MOTOR DIRECTIONAL POWER ON/OFF,
      READBACK CABLES PROVIDES LOW/HIGH LIMIT AND POSITION.
3)  DEB EQUALIZERS ARE CUSTOM DESIGNED BY FERMILAB, LOSS ≈ 8 DB MAX.
4)  

NARDA
4314-2

NARDA
4314-2

MITEQ
N136ANM1
2-18 GHZ

MITEQ
N136ANM1
2-18 GHZ

MITEQ
N136ANM1
2-18 GHZ

EX1 CRATE

A10-1SR DEB PLC
PBARPLC11
PbarH40165

131.225.134.139

ETHERNET

A10-1SR DEB PLC
PBARPLC11
PbarH40165

131.225.134.139

A10-1SR DEB PLC
PBARPLC11
PbarH40165

131.225.134.139

CPU CRATE CPU CRATE

IN DP1 OUT DP1

D:H2AD4

D:H1AD4

D:V2AD4

D:V1AD4

D:P2AD4

D:P1AD4

28V/1.5A SUPPLY
POWER ONE
MAP42-1024

AP10 SERVICE BUILDING

A10-1 TUNNEL STUBROOM

B11R09 B11R09

PENETRATIONS

A:PLC11S

M1 P1 M2 P2 M3 P3 M4 P4 M5 P5 M6 P6 M7 P7 M8 P8

B11R09

B13R03

B11R09

-47DBM

-47 DBM

-47DBM

-44DBM

-44DBM

D:P1AM3

0.3A REG.
EC-266083

G=32DB

DBS uWAVE
DB97-1787

D:P2AM3

0.3A REG.
EC-266083

G=32DB

DBS uWAVE
DB97-1787

24V/30A SUPPLY
EC-266136

TRIANGLE
QH-45

TRIANGLE
QH-45

TRIANGLE
QH-45

TRIANGLE
QH-45

TRIANGLE
QH-45

TRIANGLE
QH-45

IN

0

-90

ISOL

IN

0

-90

ISOL

TRIANGLE
QH-45

TRIANGLE
QH-45

G ≈ 30DB

1.5A REG.
EC-266083

1W
DBS uWAVE
DB97-1788

D:V1AM5

G ≈ 30DB

1.5A REG.
EC-266083

1W
DBS uWAVE
DB97-1788

D:V2AM5

G ≈ 30DB

1.5A REG.
EC-266083

1W
DBS uWAVE
DB97-1788

D:H1AM5

G ≈ 30DB

1.5A REG.
EC-266083

1W
DBS uWAVE
DB97-1788

D:H2AM5

15 DB

15 DB

10 DB

15 DB

EX1 CRATE

A10-1SR DEB PLC
PBARPLC11
PbarH40165

131.225.134.139

20DB

SWITCH MUX
D:S8D117-J1

DP1-SCH
ED-170256

KDI/TRIANGLE
CA-752

20DB

SWITCH MUX
D:S8D117-J2

DP2-SCH
ED-170256

KDI/TRIANGLE
CA-752

9 DB
JFW

25 DB
EMCO

20 DB
NARDA

2 DB
JFW

PIN SWITCH
CONTROL CHASSIS

8000 - EC - 288163

CAMAC 064
CRATE  1D
SLOT  21

PIN SWITCH GATE
D:DCPSST
D:DCPSRT

CAMAC 377
CRATE  1D

SLOT  3

5 DB

10 DB

9 DB

10 DB

D:P2AM7

0.3A REG.
EC-266083

G=32DB

D:P1AM7

0.3A REG.
EC-266083

G=32DB

1W
MITEQ

AMF-5B-4080-30P

20 DB 7 DB

20 DB 4 DB

1W
MITEQ

AMF-5B-4080-30P

*ALL COMPONENTS MOUNTED ON ALUMINUM PLATE IN DOUBLE DEPTH RELAY RACKS IN A10-2 STUBROOM
  2 MOMENTUM SYSTEMS ARE ON LOWER PLATE INSIDE RACK AND 4 BETATRON SYSTEMS ARE ON UPPER
  PLATE ON TOP OF RACK

P1

P2

V1

V2

H1

H2

+16.5 DBM

+14.65 DBM

+13.5 DBM

+15.7 DBM

+13.1 DBM

+14.35 DBM

*ALL LEVELS MEASURED
  WITH VARIABLE AMPS @
  0DB (MAX GAIN) , NO BEAM,
  FRONT END COLD

*MOM LEVELS ARE
  THRU SHORT LEG ONLY
  (FILTER OFF)

-17.5 DBM

-18 DBM

-18 DBM

-21 DBM
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UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

D:H4PS1

D:H4TM1

TELEDYNE
CS47N6E

SWITCH
MUX

D:S8D125-J6
DH4-TRI

ED-170256

SWITCHMUX
D:S6D121-J6

DH4-TR0
ED-170256

D:H4XT1

D:H4AM3

0.3A REG.
EC-266083

G=32DB

625PS
COLBY INST.

PDL-1A

20DB

DBS uWAVE
DB97-1787

D:P4TM1

TELEDYNE
CS47N6E

D:P4XT1

G ≈ 30DB

D:P4AM5

IN DP4 OUT DP4

D:P4XFL

25 DB

WEINSCHEL 953-3
(PHASE-FREE)

0.5-3.5 DB

625PS
COLBY INST.

PDL-1A

BAW
DELAY

CHASSIS

D:P2XFS

TELEDYNE
CS47N6E

TELEDYNE
CS47N6E

50 Ω50 Ω

50 Ω

D:P4TMF

G ≈ 30DB

1.5A REG.
EC-266083

1W
DBS uWAVE

DB97-1788

D:P4AM4

625PS
COLBY INST.

PDL-1A

50 Ω50 Ω

20DB

D:P3TM1

TELEDYNE
CS47N6E

SWITCH MUX
D:S8D125 - J1

DP3-TRI
ED-170256

SWITCH MUX
D:S6D121- J1

DP3-TR0
ED-170256

D:P3XT1

G ≈ 30DB

D:P3AM5

EQUAL.

D:P3XFL

30 DB
EMCO

WEINSCHEL 953-3
(PHASE-FREE)

0.5-3.5 DB

625PS
COLBY INST.

PDL-1A
D:P1XFS

TELEDYNE
CS47N6E

TELEDYNE
CS47N6E

50 Ω50 Ω

50 Ω

D:P3TMF

G ≈ 30DB

1.5A REG.
EC-266083

1W
DBS uWAVE
DB97-1788

D:P3AM4

625PS
COLBY INST.

PDL-1A

50 Ω50 Ω

DBS uWAVE
DB97-1789

D:H3PS1

D:H3TM1

TELEDYNE
CS47N6E

SWITCH MUX
D:S8D125- J3

DH3-TRI
ED-170256

SWITCH MUX
D:S6D121 - J3

DH3-TR0
ED-170256

D:H3XT1

D:H3AM3

0.3A REG.
EC-266083

G=32DB

625PS
COLBY INST.

PDL-1A

20DB

D:V4PS1

D:V4TM1

TELEDYNE
CS47N6E

D:V4XT1

D:V4AM3

0.3A REG.
EC-266083

G=32DB

625PS
COLBY INST.

PDL-1A

20DB

D:V3PS1

D:V3TM1

TELEDYNE
CS47N6E

D:V3XT1

D:V3AM3

0.3A REG.
EC-266083

G=32DB

625PS
COLBY INST.

PDL-1A

MITEQ
N136ANM1
2-18 GHZ

20DB

SWITCH MUX
D:S8D125 - J5

DV4-TRI
ED-170256

SWITCH MUX
D:S6D121 - J5

DV4-TR0
ED-170256

SWITCH MUX
D:S8D125 - J4

DV3-TRI
ED-170256

SWITCH MUX
D:S6D121 - J4

DV3-TR0
ED-170256

SWITCH MUX
D:S6D121 - J2

DP4-TR0
ED-170256

SWITCH MUX
D:S8D125 - J2

DP4-TRI
ED-170256

ANTI-PROTON SOURCE
DEBUNCHER MEDIUM LEVEL
DOWNSTREAM ELECTRONICS

RALPH RASQUINELLI

WESLEY MUELLER 3/11/98

8000 - EE - 288113

1/23/01

0.3A REG.
EC-266083

0.3A REG.
EC-266083

G ≈ 30DB

D:V3AM4

0.3A REG.
EC-266083

G ≈ 30DB

D:V4AM4

0.3A REG.
EC-266083

G ≈ 30DB

D:H3AM4

0.3A REG.
EC-266083

G ≈ 30DB

D:H4AM4

0.3A REG.
EC-266083

SWITCH MUX
D:S6D126-J6

DH4-SCH
ED-170256

SWITCH MUX
D:S6D126-J3

DH3-SCH
ED-170256

SWITCH MUX
D:S6D126-J5

DV4-SCH
ED-170256

SWITCH MUX
D:S6D126-J4

DV3-SCH
ED-170256

SWITCH MUX
D:S8D126-J8

DP4-FIL
ED-170256

*ALL COMPONENTS MOUNTED ON ALUMINUM PLATE IN DOUBLE DEPTH RELAY RACKS IN A10-2 STUBROOM
  2 MOMENTUM SYSTEMS ARE ON LOWER PLATE INSIDE RACK AND 4 BETATRON SYSTEMS ARE ON UPPER
  PLATE ON TOP OF RACK

20DB

SWITCH MUX
D:S8D126-J7

DP3-FIL
ED-170256

D:P4PS1

D:P4AM6

DBS uWAVE
DB97-1787

0.3A REG.
EC-266083

G=32DB

NARDA
S213D

2-18 GHZ

D:P3PS1
D:P3AM6

0.3A REG.
EC-266083

G=32DB

NARDA
S213D

2-18 GHZ

TROMBONE CONTROLLER CRATE

6 DB

25 DB
EMCO

NIM
CRATE

RTD
HEATER

+24V

OMEGA
OVEN

CONTROLLER
CN76000

EC-266277

B13R01

B13R03

B13R04

CAMAC C190
CRATE  10
SLOT  1

MADC #07
CH #15

CAMAC C190
CRATE  10
SLOT  15/16

MADC #
CH #56-63

CAMAC 057
CRATE  13
SLOT  17

TROMBONE
CRATE
POWER
SUPPLY

B13R01

REV. DESCRIPTION DRAWN DATE
APPD. DATE

A

B

C

LOSS ACROSS
RING ≈ 24.4 DB

LOSS ACROSS
RING ≈ 24.8 DB

LOSS ACROSS
RING ≈ 24.8 DB

LOSS ACROSS
RING ≈ 26.8 DB

LOSS ACROSS
RING ≈ 26.5 DB

LOSS ACROSS
RING ≈ 25.1 DB

DBS uWAVE
DB97-1789

KDI/TRIANGLE
CA-752

KDI/TRIANGLE
CA-752

DBS uWAVE
DB97-1789

KDI/TRIANGLE
CA-752

DBS uWAVE
DB97-1789

KDI/TRIANGLE
CA-752

DBS uWAVE
DB97-1789

KDI/TRIANGLE
CA-752

DBS uWAVE
DB97-1789

KDI/TRIANGLE
CA-752

DBS uWAVE
DB97-1787

DBS uWAVE
DB97-1787

DBS uWAVE
DB97-1787

DBS uWAVE
DB97-1787

NOTES:
 1)  AMPLIFIER +15V REGULATORS, FERMI-MADE, 300MA, SEE DWG
      8000-EC-266083.  REGULATORS PROVIDE ON/OFF CONTROL/STATUS,
      HIGH/LOW VOLTAGE, AND HIGH/LOW CURRENT STATUS.
 2)  PHASE SHIFTERS ARE BY COLBY INSTRUMENTS, MODEL PDL-1A, 625PS
      RANGE.  CONTROL CABLES PROVIDES MOTOR DIRECTIONAL POWER ON/OFF,
      READBACK CABLES PROVIDES LOW/HIGH LIMIT AND POSITION.
3)  DEB EQUALIZERS ARE CUSTOM DESIGNED BY FERMILAB, LOSS ≈ 8 DB MAX.
4)  

NARDA
4314-2

NARDA
4314-2

MITEQ
N136ANM1
2-18 GHZ

MITEQ
N136ANM1
2-18 GHZ

MITEQ
N136ANM1
2-18 GHZ

PLC EX1 CRATE

ETHERNET

CPU CRATE

IN DP3 OUT DP3

24V/30A SUPPLY
EC-266136

28V/1.5A SUPPLY
POWER ONE
MAP42-1024

AP10 SERVICE BUILDING

A10-2 TUNNEL STUBROOM

B11R09 B11R09

PENETRATIONS

M9 P9 M10 P10 M11 P11 M12 P12 M13 P13 M14 P14 M15 P15 M16 P16

B11R09

B13R03

B11R09

D:P3AM3

0.3A REG.
EC-266083

G=32DB

DBS uWAVE
DB97-1787

D:P4AM3

0.3A REG.
EC-266083

G=32DB

DBS uWAVE
DB97-1787

FROM
DEBUNCHER HORIZONTAL
FREQ. BAND4 (6.8-8.2 GHz)
LOW LEVEL ELECTRONICS

8000-ED-288111
ACROSS RING TO AP30

DEBUNCHER HORIZONTAL
FREQ. BAND 4 (6.8-8.2 GHz)
HIGH LEVEL ELECTRONICS

8000-EE-288116

FROM
DEBUNCHER MOMENTUM
FREQ. BAND 4 (6.8-8.2 GHz)
LOW LEVEL ELECTRONICS

8000-ED-288111 ACROSS RING TO AP30
DEBUNCHER MOMENTUM
FREQ. BAND 4 (6.8-8.2 GHz)
HIGH LEVEL ELECTRONICS

8000-EE-288116

FROM
DEBUNCHER MOMENTUM
FREQ. BAND 3 (5.6-7.0 GHz)
LOW LEVEL ELECTRONICS

8000-ED-288111 ACROSS RING TO AP30
DEBUNCHER MOMENTUM
FREQ. BAND 3 (5.6-7.0 GHz)
HIGH LEVEL ELECTRONICS

8000-EE-288117

FROM
DEBUNCHER HORIZONTAL
FREQ. BAND 3 (5.6-7.0 GHz)
LOW LEVEL ELECTRONICS

8000-ED-288111
ACROSS RING TO AP30

DEBUNCHER HORIZONTAL
FREQ. BAND 3 (5.6-7.0 GHz)
HIGH LEVEL ELECTRONICS

8000-EE-288117

FROM
DEBUNCHER VERTICAL

FREQ. BAND 4 (6.8-8.2 GHz)
LOW LEVEL ELECTRONICS

8000-ED-288111
ACROSS RING TO AP30

DEBUNCHER VERTICAL
FREQ. BAND 4 (6.8-8.2 GHz)
HIGH LEVEL ELECTRONICS

8000-EE-288116

FROM
DEBUNCHER VERTICAL

FREQ. BAND 3 (5.6-7.0 GHz)
LOW LEVEL ELECTRONICS

8000-ED-288111
ACROSS RING TO AP30

DEBUNCHER VERTICAL
FREQ. BAND 3 (5.6-7.0 GHz)
HIGH LEVEL ELECTRONICS

8000-EE-288117

A:PLC03S

A10-2SR DEB PLC
PBARPLC03
PbarH40061

131.225.134.131

A10-2SR DEB PLC
PBARPLC03
PbarH40061

131.225.134.131

A10-2SR DEB PLC
PBARPLC03
PbarH40061

131.225.134.131

TRIANGLE
QH-45

TRIANGLE
QH-45

IN

0

-90

ISOL

IN

0

-90

ISOL

G ≈ 30DB

1.5A REG.
EC-266083

1W
DBS uWAVE

DB97-1788

D:V3AM5

G ≈ 30DB

1.5A REG.
EC-266083

1W
DBS uWAVE

DB97-1788

D:V4AM5

G ≈ 30DB

1.5A REG.
EC-266083

1W
DBS uWAVE

DB97-1788

D:H3AM5

G ≈ 30DB

1.5A REG.
EC-266083

1W
DBS uWAVE

DB97-1788

D:H4AM5

10DB

10DB

10DB

7 DB

PLC EX1 CRATE

A10-2SR DEB PLC
PBARPLC03
PbarH40061

131.225.134.131

20DB

SWITCH MUX
D:S8D126-J2

DP4-SCH
ED-170256

KDI/TRIANGLE
CA-752

20DB

SWITCH MUX
D:S8D126-J1

DP3-SCH
ED-170256

KDI/TRIANGLE
CA-752

CAMAC 064
CRATE  1D
SLOT  21

PIN SWITCH GATE
D:DCPSST
D:DCPSRT

CAMAC 377
CRATE  1D

SLOT  3

PIN SWITCH
CONTROL CHASSIS

8000 - EC - 288163

D:P4AM7

1W
MITEQ

AMF-5B-4080-30P

0.3A REG.
EC-266083

G=32DB

D:P3AM7

0.3A REG.
EC-266083

G=32DB

10 DB 2 DB

10 DB 3 DB

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

10 DB

IN

0

-90

ISOL

50 Ω

D:P4AD4

TRIANGLE
QH-45

1

2

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

10 DB

IN

0

-90

ISOL

50 Ω

TRIANGLE
QH-45

1

2

D:P3AD4

1W
MITEQ

AMF-5B-4080-30P

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

10 DB

IN

0

-90

ISOL

50 Ω

D:V3AD4

TRIANGLE
QH-45

1

2

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

10 DB

IN

0

-90

ISOL

50 Ω

D:V4AD4

TRIANGLE
QH-45

1

2

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

10 DB

IN

0

-90

ISOL

50 Ω

D:H3AD4

TRIANGLE
QH-45

1

2

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

10 DB

IN

0

-90

ISOL

50 Ω

D:H4AD4

TRIANGLE
QH-45

1

2

7 DB

8 DB

8 DB

8 DB

9 DB
JFW

30 DB

P3

P4

V3

V4

H3

H4

+20.6 DBM

+20.0 DBM

+20.8 DBM

+20.6 DBM

+20.4 DBM

+19.7 DBM

*ALL LEVELS MEASURED
WITH VARIABLE AMPS
@ 0DB (MAX GAIN), NO
BEAM, FRONT END COLD

*MOM LEVELS ARE
  THRU SHORT LEG ONLY
  (FILTER OFF)

-19 DBM

-17.5 DBM

-17.8 DBM

-18 DBM
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UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

WESLEY MUELLER

RALPH PASQUINELLI

ANTI-PROTON SOURCE
DEBUNCHER BAND 1 (3.8-4.9 GHZ)

HIGH LEVEL ELECTRONICS

8000 - EE - 288115

3/16/98

B

C

D

REV. DESCRIPTION DRAWN DATE
APPD. DATE

E

F

D:V1TH01

XX DB

10
DB

D:V1TW01XX DB

DIODE
BREAKOUT BOX
8000-EC-266098

REV 'A'

FWD 'A'

REV 'B' FWD 'B' REV 'C' FWD 'C'

12345678

REV 'D' FWD 'D'

DIODE
BREAKOUT BOX
8000-EC-266098

REV 'A' FWD 'A' REV 'B' FWD 'B' REV 'C' FWD 'C' REV 'D' FWD 'D'

D:P1AH7

1.5A REG.
EC-266083

G=30DB

D:V1AH5

1W
DBS uWAVE
DB97-1788

1.5A REG.
EC-266083

G=30DB

D:S8D303

TO SWITCH MUX
8000-EE-170256

D:S8D300
J3J4

DV202 TANK
 REGULATOR

8000-EC-216702

TWTs AND REGULATORS MOUNTED
TO WATER-COOLED CHILL PLATE

(DWG #8000-MC-266077)

*NOTE 4*NOTE 2

NOTES:
1)  AMPLIFIER REGULATOR CABLES HAVE ON/OFF CONTROL AND HIGH/LOW VOLTAGE AND HIGH/LOW CURRENT STATUS.
2)  LEVEL BALANCING ATTENUATORS CONSIST OF ONE NARDA (220PS LENGTH), MODEL 773 AND ONE JFW (160PS LENGTH),
     MODEL 50HF.  BOTH ARE TYPE 'N'.
3)  TROMBONE CABLES CONSIST OF ONE MOTOR (POWER) CABLE WITH ON/OFF DIRECTIONAL CONTROL, AND ONE READBACK
     CABLE WITH UPPER LIMIT, LOWER LIMIT, AND POSITION STATUS.
4)  AN EXTERNAL TEMPERATURE KLIXON IS ATTACHED TO THE HOT (COLLECTOR) END OF TWT.  KLIXON BY ELMWOOD
     SENSORS, MODEL 3100-56-162L250.  NORMALLY CLOSED, SET TO OPEN AT ≈ 250ºF  ±9ºF.
5)  WATER FLOW SWITHCES BY FLUID COMPONENTS INTL (FCI), MODEL FLT93-S/OA1A101C1BB00000.  THEY ARE MOUNTED
     NEAR CEILING ABOVE THEIR ASSOCIATED TANK.
6)  DIODE DETECTORS BY ADVANCED CONTROL COMPONENTS (ACC), MODEL ACSP2615NZ.
7)  SPLITTERS ON TWT COUPLERS ARE BY ANAREN, MODEL 40256.  (THESE ARE NORMALLY 2-4GHZ SPLITTERS, THEY HAVE BEEN
     CHECKED AND VERIFYED TO WORK WELL 3.8 - 4.9 GHZ.  USED IN BAND 1 ONLY)
8)  

TWT VARIAN VTC-6262F5

*SEE STOCHASTIC COOLING
  PERSONNEL FOR PAD VALUES

*ALL COMPONENTS
  MOUNTED ON
  KICKER TANK 

D:P1TH01

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:V1TH02

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P1TH02

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:V1TH03

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P1TH03

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:V1TH04

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P1TH04

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P1TW01

 REGULATOR
8000-EC-216702

D:V1TW02

 REGULATOR
8000-EC-216702

D:P1TW02

 REGULATOR
8000-EC-216702

D:V1TW03

 REGULATOR
8000-EC-216702

D:P1TW03

 REGULATOR
8000-EC-216702

D:V1TW04

 REGULATOR
8000-EC-216702

D:P1TW04

 REGULATOR
8000-EC-216702

D:H1TH01

XX DB

500PS
NARDA

27223

10
DB

D:H1TW01XX DB

DIODE
BREAKOUT BOX
8000-EC-266098

REV 'A'

FWD 'A'

REV 'B' FWD 'B' REV 'C' FWD 'C'

12345678

REV 'D' FWD 'D'

DIODE
BREAKOUT BOX
8000-EC-266098

REV 'A' FWD 'A' REV 'B' FWD 'B' REV 'C' FWD 'C' REV 'D' FWD 'D'

D:H1AH5

1.5A REG.
EC-266083

G=30DB

D:S8D304

DH201 TANK

FROM HORIZONTAL
BAND 1 MEDIUM LEVEL
ELECTRONICS
ACROSS RING
IN A10-1 STUBROOM
THRU A30 STUBROOM
8000-EE-288112

 REGULATOR
8000-EC-216702

*NOTE 4*NOTE 2

D:P1TH05

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:H1TH02

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P1TH06

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:H1TH03

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P1TH07

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:H1TH04

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P1TH08

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P1TW05

 REGULATOR
8000-EC-216702

D:H1TW02

 REGULATOR
8000-EC-216702

D:P1TW06

 REGULATOR
8000-EC-216702

D:H1TW03

 REGULATOR
8000-EC-216702

D:P1TW07

 REGULATOR
8000-EC-216702

D:H1TW04

 REGULATOR
8000-EC-216702

D:P1TW08

 REGULATOR
8000-EC-216702

*ALL COMPONENTS
  MOUNTED ON
  KICKER TANK 

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

PENETRATIONS

D20/30  STRAIGHT TUNNEL

AP30 SERVICE BUILDING
PENETRATIONS

*NOTE
  5

*NOTE
  5

500PS
NARDA

27223

YF-45N
TRIANGLE

uWAVE

YF-45N
TRIANGLE

uWAVE

YF-45N
TRIANGLE

uWAVE

YF-45N
TRIANGLE

uWAVE

*NOTE 6
*NOTE 7

*NOTE 6

*NOTE 7

*NOTE 6

*NOTE 7

*NOTE 6

*NOTE 7

*NOTE 6

*NOTE 7

*NOTE 6
*NOTE 7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

BAND 1
(3.8-4.9 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 1
(3.8-4.9 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 1
(3.8-4.9 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 1
(3.8-4.9 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 1
(3.8-4.9 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 1
(3.8-4.9 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 1
(3.8-4.9 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 1
(3.8-4.9 GHZ)
SLOTTED
WAVEGUIDE
KICKER

VERTICAL

HORIZONTAL

BEAM

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

MOTOR READBACK

TROMBONE CONTROLLER CRATE TWT POWER
SUPPLIES BY
UNIVERSAL

VOLTRONICS
MODEL BRC-9-25-F

TWT PROTECTION
MONITORS

0001020304050607

V11V12V13V14P11P12P13P14H14 H13 H12 H11 P18 P17 P16 P15

CAMAC C190
CRATE  3A
SLOT  6/7

MADC #28
CH #16-31

CAMAC 057
CRATE  37
SLOT  12

12345678910111213141516 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

AP30 SERVICE
BUILDING

FLOW TANK DH306

FLOW TANK DV305

FLOW TANK DV304

FLOW TANK DH303

FLOW TANK DH201

FLOW TANK DV202

FLOW TANK DV203

FLOW TANK DH204

BAND 3 HL DWG 8000-EE-288117
BAND 3 HL DWG 8000-EE-288117
BAND 4 HL DWG 8000-EE-288116
BAND 4 HL DWG 8000-EE-288116

BAND 2 HL DWG 8000-EE-288114
BAND 2 HL DWG 8000-EE-288114

208VAC, 3Ø
DETECTOR
EB-266093

WATER
TURBINE

NIM CRATE
ED-119597

FLOW SWITCH
INTERFACE

CHASSIS
EC-288019

TUBE FLOW

TURBINE FLOW

208V, 3Ø

FROM WATER
TURBINES
*NOTE X

FROM TUBE WATER HEADER
BETWEEN UP & DOWNSTREAM

TANKS ALONG WALL

uP TWT COMPUTER

PLC06
PBARH4008e

131.225.134.134

A35R01

TROMBONE
CRATE
POWER
SUPPLY

FROM VERTICAL
BAND 1 MEDIUM LEVEL
ELECTRONICS
ACROSS RING
IN A10-1 STUBROOM
THRU A30 STUBROOM
8000-EE-288112

FROM MOMENTUM
BAND 1 MEDIUM LEVEL
ELECTRONICS
ACROSS RING
IN A10-1 STUBROOM
THRU A30 STUBROOM
8000-EE-288112

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

MERRIMAC
PD-22-6G

+16 DBM

-5.4 DBM

-4.2 DBM

-3.6 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

1/23/01

B34R07

CPU CRATE

A:PLC06S

ETHERNET

PLC06
PBARH4008e

131.225.134.134

A35R01

CPU CRATE

A:PLC06S

ETHERNET

28V/1.5A SUPPLY
POWER ONE
MAP42-1024

24V/30A SUPPLY
8000-EC-266136

PLC06
PBARH4008e

131.225.134.134

A35R01

EX1 CRATE

TERM. BOX
EB-216303

TANK STAND MOTORS
*See table for motor control
  and position information

D:MH202U (HORZ)

D:MV202U (VERT)

D:MH202D (HORZ)

D:MV202D (VERT)

D:MH201U (HORZ)

D:MV201U (VERT)

D:MH201D (HORZ)

D:MV201D (VERT)

MOTOR

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

NAME

D:MH204U
D:MV204U
D:MH203U
D:MV203U
D:MH202U
D:MV202U
D:MH201U
D:MV201U
D:MH204D
D:MV204D
D:MH203D
D:MV203D
D:MH202D
D:MV202D
D:MH201D
D:MV201D

MADC
CHAN

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

CAMAC 057
CRATE 37
SLOT 20

MADC #5
CAMAC C190
CRATE 37
SLOT 2

MOTOR CONTROLLER IN RACK A35R03

1W
DBS uWAVE
DB97-1788

1W
DBS uWAVE
DB97-1788

P1

V1

H1

*CABLE LOSS
  ≈ 18.5 DB

*CABLE LOSS
  ≈ 18.2 DB

*CABLE LOSS
  ≈ 17.7 DB

*LEVELS WITH NO BEAM,
  FRONT END COLD, AND
  VAR. AMP @ 0BD (MAX)



A

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING

  DIMENSIONING IN ACCORD
WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

WESLEY MUELLER

RALPH PASQUINELLI

ANTI-PROTON SOURCE
DEBUNCHER BAND 2 (4.7-5.8 GHZ)

HIGH LEVEL ELECTRONICS

8000 - EE - 288114

3/16/98

B

C

D

REV. DESCRIPTION DRAWN DATE
APPD. DATE

E

F

D:H2TH01

XX DB

10
DB

D:H2TW01XX DB

DIODE
BREAKOUT BOX
8000-EC-266098

REV 'A'

FWD 'A'

REV 'B' FWD 'B' REV 'C' FWD 'C'

12345678

REV 'D' FWD 'D'

DIODE
BREAKOUT BOX
8000-EC-266098

REV 'A' FWD 'A' REV 'B' FWD 'B' REV 'C' FWD 'C' REV 'D' FWD 'D'

D:S8D301

TO SWITCH MUX
8000-EE-170256

D:S8D300
J1J2

DH204 TANK

FROM HORIZONTAL
BAND 2 MEDIUM LEVEL
ELECTRONICS
ACROSS RING
IN A10-1 STUBROOM
THRU A30 STUBROOM
8000-EE-288112

FROM MOMENTUM
BAND 2 MEDIUM LEVEL
ELECTRONICS
ACROSS RING
IN A10-1 STUBROOM
THRU A30 STUBROOM
8000-EE-288112

 REGULATOR
8000-EC-216702

G ≈ 40DB

TWTs AND REGULATORS MOUNTED
TO WATER-COOLED CHILL PLATE

(DWG #8000-MC-266077)

*NOTE 4*NOTE 2

NOTES:
1)  AMPLIFIER REGULATOR CABLES HAVE ON/OFF CONTROL AND HIGH/LOW VOLTAGE AND HIGH/LOW CURRENT STATUS.
2)  LEVEL BALANCING ATTENUATORS CONSIST OF ONE NARDA (220PS LENGTH), MODEL 773 AND ONE JFW (160PS LENGTH),
     MODEL 50HF.  BOTH ARE TYPE 'N'.
3)  TROMBONE CABLES CONSIST OF ONE MOTOR (POWER) CABLE WITH ON/OFF DIRECTIONAL CONTROL, AND ONE READBACK
     CABLE WITH UPPER LIMIT, LOWER LIMIT, AND POSITION STATUS.
4)  AN EXTERNAL TEMPERATURE KLIXON IS ATTACHED TO THE HOT (COLLECTOR) END OF TWT.  KLIXON BY ELMWOOD
     SENSORS, MODEL 3100-56-162L250.  NORMALLY CLOSED, SET TO OPEN AT ≈ 250ºF  ±9ºF.
5)  WATER FLOW SWITHCES BY FLUID COMPONENTS INTL (FCI), MODEL FLT93-S/OA1A101C1BB00000.  THEY ARE MOUNTED
     NEAR CEILING ABOVE THEIR ASSOCIATED TANK.
6)  DIODE DETECTORS BY ADVANCED CONTROL COMPONENTS (ACC), MODEL ACSP2615NZ.
7)  SPLITTERS ON TWT COUPLERS ARE KDI/TRIANGLE MODEL YL-48N.
8)  

TWT VARIAN VTC-6262F5

*SEE STOCHASTIC COOLING
  PERSONNEL FOR PAD VALUES

*ALL COMPONENTS
  MOUNTED ON
  KICKER TANK 

D:P2TH01

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:H2TH02

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P2TH02

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:H2TH03

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P2TH03

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:H2TH04

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P2TH04

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P2TW01

 REGULATOR
8000-EC-216702

G ≈ 40DB

D:H2TW02

 REGULATOR
8000-EC-216702

G ≈ 40DB

D:P2TW02

 REGULATOR
8000-EC-216702

G ≈ 40DB

D:H2TW03

 REGULATOR
8000-EC-216702

G ≈ 40DB

D:P2TW03

 REGULATOR
8000-EC-216702

G ≈ 40DB

D:H2TW04

 REGULATOR
8000-EC-216702

G ≈ 40DB

D:P2TW04

 REGULATOR
8000-EC-216702

G ≈ 40DB

D:V2TH01

XX DB

500PS
NARDA

27223

10
DB

D:V2TW01XX DB

DIODE
BREAKOUT BOX
8000-EC-266098

REV 'A'

FWD 'A'

REV 'B' FWD 'B' REV 'C' FWD 'C'

12345678

REV 'D' FWD 'D'

DIODE
BREAKOUT BOX
8000-EC-266098

REV 'A' FWD 'A' REV 'B' FWD 'B' REV 'C' FWD 'C' REV 'D' FWD 'D'

D:S8D302

DV203 TANK

FROM VERTICAL
BAND 2 MEDIUM LEVEL
ELECTRONICS
ACROSS RING
IN A10-1 STUBROOM
THRU A30 STUBROOM
8000-EE-288112

 REGULATOR
8000-EC-216702

G ≈ 40DB

*NOTE 4*NOTE 2

D:P2TH05

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:V2TH02

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P2TH06

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:V2TH03

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P2TH07

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:V2TH04

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P2TH08

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P2TW05

 REGULATOR
8000-EC-216702

G ≈ 40DB

D:V2TW02

 REGULATOR
8000-EC-216702

G ≈ 40DB

D:P2TW06

 REGULATOR
8000-EC-216702

G ≈ 40DB

D:V2TW03

 REGULATOR
8000-EC-216702

G ≈ 40DB

D:P2TW07

 REGULATOR
8000-EC-216702

G ≈ 40DB

D:V2TW04

 REGULATOR
8000-EC-216702

G ≈ 40DB

D:P2TW08

 REGULATOR
8000-EC-216702

G ≈ 40DB

*ALL COMPONENTS
  MOUNTED ON
  KICKER TANK 

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

MOTOR READBACK

TROMBONE CONTROLLER CRATE

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

A30 SERVICE BUILDING
PENETRATIONS

0001020304050607

H21H22H23H24P21P22P23P24V24 V23 V22 V21 P28 P27 P26 P25

500PS
NARDA

27223

YF-45N
TRIANGLE

uWAVE

YF-45N
TRIANGLE

uWAVE

YF-45N
TRIANGLE

uWAVE

YF-45N
TRIANGLE

uWAVE

*NOTE 6
*NOTE 7

*NOTE 6

*NOTE 7

*NOTE 6

*NOTE 7

*NOTE 6

*NOTE 7

*NOTE 6

*NOTE 7

*NOTE 6
*NOTE 7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

BAND 2
(4.7-5.8 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 2
(4.7-5.8 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 2
(4.7-5.8 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 2
(4.7-5.8 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 2
(4.7-5.8 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 2
(4.7-5.8 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 2
(4.7-5.8 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 2
(4.7-5.8 GHZ)
SLOTTED
WAVEGUIDE
KICKER

VERTICAL

HORIZONTAL

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

TROMBONE
CRATE
POWER
SUPPLY

12345678910111213141516 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

uP TWT COMPUTER

D:P2AH7

1.5A REG.
EC-266083

G=30DB

D:H2AH5

1.5A REG.
EC-266083

G=30DB

D:V2AH5

1.5A REG.
EC-266083

G=30DB

D20/30  STRAIGHT TUNNEL

TWT POWER
SUPPLIES BY
UNIVERSAL

VOLTRONICS
MODEL BRC-9-25-F

CAMAC C190
CRATE  33
SLOT  1/2

MADC #16
CH #37, 38,
40-45, 53-60

CAMAC 057
CRATE  32
SLOT  10

AP30 SERVICE
BUILDING

PLC06
PBARH4008e

131.225.134.134

A35R01

MERRIMAC
PD-22-6G

+16 DBM

-4.5 DBM

-4.45 DBM

-4.4 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

CPU CRATE

A:PLC06S

ETHERNET

PLC06
PBARH4008e

131.225.134.134

A35R01

EX1 CRATE

TERM. BOX
EB-216303

28V/1.5A SUPPLY
POWER ONE
MAP42-1024

24V/30A SUPPLY
8000-EC-266136

PENETRATIONS

TWT PROTECTION
MONITORS

1/23/01

*NOTE
  5

*NOTE
  5

BEAM

FLOW TANK DH306

FLOW TANK DV305

FLOW TANK DV304

FLOW TANK DH303

FLOW TANK DH201

FLOW TANK DV202

FLOW TANK DV203

FLOW TANK DH204

BAND 3 HL DWG 8000-EE-288117
BAND 3 HL DWG 8000-EE-288117
BAND 4 HL DWG 8000-EE-288116
BAND 4 HL DWG 8000-EE-288116
BAND 1 HL DWG 8000-EE-288115
BAND 1 HL DWG 8000-EE-288115

208VAC, 3Ø
DETECTOR
EB-266093

WATER
TURBINE

NIM CRATE
ED-119597

FLOW SWITCH
INTERFACE

CHASSIS
EC-288019

TUBE FLOW

TURBINE FLOW

208V, 3Ø

FROM WATER
TURBINES
*NOTE X

FROM TUBE WATER HEADER
BETWEEN UP & DOWNSTREAM

TANKS ALONG WALL

PLC06
PBARH4008e

131.225.134.134

A35R01

CPU CRATE

A:PLC06S

ETHERNET

TANK STAND MOTORS
*See table for motor control
  and position information

D:MH204U (HORZ)

D:MV204U (VERT)

D:MH204D (HORZ)

D:MV204D (VERT)

D:MH203U (HORZ)

D:MV203U (VERT)

D:MH203D (HORZ)

D:MV203D (VERT)

MOTOR

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

NAME

D:MH204U
D:MV204U
D:MH203U
D:MV203U
D:MH202U
D:MV202U
D:MH201U
D:MV201U
D:MH204D
D:MV204D
D:MH203D
D:MV203D
D:MH202D
D:MV202D
D:MH201D
D:MV201D

MADC
CHAN

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

CAMAC 057
CRATE 37
SLOT 20

MADC #5
CAMAC C190
CRATE 37
SLOT 2

MOTOR CONTROLLER IN RACK A35R03

1W
DBS uWAVE
DB97-1788

1W
DBS uWAVE
DB97-1788

1W
DBS uWAVE
DB97-1788

V2

P2

H2

*LEVELS WITH NO BEAM,
  FRONT END COLD, AND
  VAR. AMP @ 0 DB (MAX)

*CABLE LOSS
  ≈ 18.8 DB

*CABLE LOSS
  ≈ 20.9 DB

*CABLE LOSS
  ≈ 20.1 DB



A

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING

  DIMENSIONING IN ACCORD
WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

WESLEY MUELLER

RALPH PASQUINELLI

ANTI-PROTON SOURCE
DEBUNCHER BAND 3 (5.6-7.0 GHZ)

HIGH LEVEL ELECTRONICS

8000 - EE - 288117

3/16/98

B

C

D

REV. DESCRIPTION DRAWN DATE
APPD. DATE

E

F

D:V3TH01

XX DB

10
DB

D:V3TW01XX DB

DIODE
BREAKOUT BOX
8000-EC-266098

REV 'A'

FWD 'A'

REV 'B' FWD 'B' REV 'C' FWD 'C'

12345678

REV 'D' FWD 'D'

DIODE
BREAKOUT BOX
8000-EC-266098

REV 'A' FWD 'A' REV 'B' FWD 'B' REV 'C' FWD 'C' REV 'D' FWD 'D'

D:S8D307

TO SWITCH MUX
8000-EE-170256

D:S8D300
J7J8

DV305 TANK

 REGULATOR
8000-EC-216702

TWTs AND REGULATORS MOUNTED
TO WATER-COOLED CHILL PLATE

(DWG #8000-MC-266077)

*NOTE 4*NOTE 2

NOTES:
1)  AMPLIFIER REGULATOR CABLES HAVE ON/OFF CONTROL AND HIGH/LOW VOLTAGE AND HIGH/LOW CURRENT STATUS.
2)  LEVEL BALANCING ATTENUATORS CONSIST OF ONE NARDA (220PS LENGTH), MODEL 773 AND ONE JFW (160PS LENGTH),
     MODEL 50HF.  BOTH ARE TYPE 'N'.
3)  TROMBONE CABLES CONSIST OF ONE MOTOR (POWER) CABLE WITH ON/OFF DIRECTIONAL CONTROL, AND ONE READBACK
     CABLE WITH UPPER LIMIT, LOWER LIMIT, AND POSITION STATUS.
4)  AN EXTERNAL TEMPERATURE KLIXON IS ATTACHED TO THE HOT (COLLECTOR) END OF TWT.  KLIXON BY ELMWOOD
     SENSORS, MODEL 3100-56-162L250.  NORMALLY CLOSED, SET TO OPEN AT ≈ 250ºF  ±9ºF.
5)  WATER FLOW SWITHCES BY FLUID COMPONENTS INTL (FCI), MODEL FLT93-S/OA1A101C1BB00000.  THEY ARE MOUNTED
     NEAR CEILING ABOVE THEIR ASSOCIATED TANK.
6)  DIODE DETECTORS BY ADVANCED CONTROL COMPONENTS (ACC), MODEL ACSP2615NZ.
7)  SPLITTERS ON TWT COUPLERS ARE KDI/TRIANGLE MODEL YL-48N.
8)  

TWT VARIAN VTC-6262F5

*SEE STOCHASTIC COOLING
  PERSONNEL FOR PAD VALUES

*ALL COMPONENTS
  MOUNTED ON
  KICKER TANK 

D:P3TH01

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:V3TH02

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P3TH02

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:V3TH03

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P3TH03

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:V3TH04

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P3TH04

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P3TW01

 REGULATOR
8000-EC-216702

D:V3TW02

 REGULATOR
8000-EC-216702

D:P3TW02

 REGULATOR
8000-EC-216702

D:V3TW03

 REGULATOR
8000-EC-216702

D:P3TW03

 REGULATOR
8000-EC-216702

D:V3TW04

 REGULATOR
8000-EC-216702

D:P3TW04

 REGULATOR
8000-EC-216702

D:H3TH01

XX DB

500PS
NARDA

27223

10
DB

D:H3TW01XX DB

DIODE
BREAKOUT BOX
8000-EC-266098

REV 'A'

FWD 'A'

REV 'B' FWD 'B' REV 'C' FWD 'C'

12345678

REV 'D' FWD 'D'

DIODE
BREAKOUT BOX
8000-EC-266098

REV 'A' FWD 'A' REV 'B' FWD 'B' REV 'C' FWD 'C' REV 'D' FWD 'D'

D:S8D308

DH306 TANK

FROM HORIZONTAL
BAND 3 MEDIUM LEVEL
ELECTRONICS
ACROSS RING
IN A10-2 STUBROOM
THRU A30 STUBROOM
8000-EE-288113

 REGULATOR
8000-EC-216702

*NOTE 4*NOTE 2

D:P3TH05

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:H3TH02

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P3TH06

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:H3TH03

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P3TH07

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:H3TH04

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P3TH08

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P3TW05

 REGULATOR
8000-EC-216702

D:H3TW02

 REGULATOR
8000-EC-216702

D:P3TW06

 REGULATOR
8000-EC-216702

D:H3TW03

 REGULATOR
8000-EC-216702

D:P3TW07

 REGULATOR
8000-EC-216702

D:H3TW04

 REGULATOR
8000-EC-216702

D:P3TW08

 REGULATOR
8000-EC-216702

*ALL COMPONENTS
  MOUNTED ON
  KICKER TANK 

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

PENETRATIONS

500PS
NARDA

27223

YF-45N
TRIANGLE

uWAVE

YF-45N
TRIANGLE

uWAVE

YF-45N
TRIANGLE

uWAVE

YF-45N
TRIANGLE

uWAVE

*NOTE 6
*NOTE 7

*NOTE 6

*NOTE 7

*NOTE 6

*NOTE 7

*NOTE 6

*NOTE 7

*NOTE 6

*NOTE 7

*NOTE 6
*NOTE 7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

BAND 3
(5.6-7.0 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 3
(5.6-7.0 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 3
(5.6-7.0 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 3
(5.6-7.0 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 3
(5.6-7.0 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 3
(5.6-7.0 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 3
(5.6-7.0 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 3
(5.6-7.0 GHZ)
SLOTTED
WAVEGUIDE
KICKER

VERTICAL

HORIZONTAL

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

MOTOR READBACK

TROMBONE CONTROLLER CRATE

A30 SERVICE BUILDING
PENETRATIONS

0001020304050607

V31V32V33V34P31P32P33P34H34 H33 H32 H31 P38 P37 P36 P35

TROMBONE
CRATE
POWER
SUPPLY

B13R03

12345678910111213141516 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

uP TWT COMPUTER

FROM VERTICAL
BAND 3 MEDIUM LEVEL
ELECTRONICS
ACROSS RING
IN A10-2 STUBROOM
THRU A30 STUBROOM
8000-EE-288113

FROM MOMENTUM
BAND 3 MEDIUM LEVEL
ELECTRONICS
ACROSS RING
IN A10-2 STUBROOM
THRU A30 STUBROOM
8000-EE-288113

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

D:P3AH7

1.5A REG.
EC-266083

G=30DB

D:V3AH5

1.5A REG.
EC-266083

G=30DB

D:H3AH5

1.5A REG.
EC-266083

G=30DB

D20/30  STRAIGHT TUNNEL

TWT POWER
SUPPLIES BY
UNIVERSAL

VOLTRONICS
MODEL BRC-9-25-F

CAMAC C190
CRATE  3A
SLOT  6/7

MADC #28
CH #32-47

CAMAC 057
CRATE  3A
SLOT  9

PLC06
PBARH4008e

131.225.134.134

A35R01

MERRIMAC
PD-22-6G

+16 DBM

-6.1 DBM

-4 DBM

-4.4 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

CPU CRATE

A:PLC06S

ETHERNET

PLC06
PBARH4008e

131.225.134.134

A35R01

EX1 CRATE

TERM. BOX
EB-216303

28V/1.5A SUPPLY
POWER ONE
MAP42-1024

24V/30A SUPPLY
8000-EC-266136

TWT PROTECTION
MONITORS

1/23/01

*NOTE
  5

*NOTE
  5

BEAM

FLOW TANK DH306

FLOW TANK DV305

FLOW TANK DV304

FLOW TANK DH303

FLOW TANK DH201

FLOW TANK DV202

FLOW TANK DV203

FLOW TANK DH204

BAND 1 HL DWG 8000-EE-288115
BAND 1 HL DWG 8000-EE-288115

BAND 4 HL DWG 8000-EE-288116
BAND 4 HL DWG 8000-EE-288116

BAND 2 HL DWG 8000-EE-288114
BAND 2 HL DWG 8000-EE-288114

208VAC, 3Ø
DETECTOR
EB-266093

WATER
TURBINE

NIM CRATE
ED-119597

FLOW SWITCH
INTERFACE

CHASSIS
EC-288019

TUBE FLOW

TURBINE FLOW

208V, 3Ø

FROM WATER
TURBINES
*NOTE X

FROM TUBE WATER HEADER
BETWEEN UP & DOWNSTREAM

TANKS ALONG WALL

PLC06
PBARH4008e

131.225.134.134

A35R01

CPU CRATE

A:PLC06S

ETHERNET

TANK STAND MOTORS
*See table for motor control
  and position information

D:MH305U (HORZ)

D:MV305U (VERT)

D:MH305D (HORZ)

D:MV305D (VERT)

D:MH306U (HORZ)

D:MV306U (VERT)

D:MH306D (HORZ)

D:MV306D (VERT)

MOTOR

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

NAME

D:MH303U
D:MV303U
D:MH304U
D:MV304U
D:MH305U
D:MV305U
D:MH306U
D:MV306U
D:MH303D
D:MV303D
D:MH304D
D:MV304D
D:MH305D
D:MV305D
D:MH306D
D:MV306D

MADC
CHAN

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

CAMAC 057
CRATE 37
SLOT 21

MADC #5
CAMAC C190
CRATE 37
SLOT 2

MOTOR CONTROLLER IN RACK A35R03

1W
DBS uWAVE
DB97-1788

1W
DBS uWAVE
DB97-1788

1W
DBS uWAVE
DB97-1788

H3

P3

V3

*CABLE LOSS
  ≈ 24.8 DB

*CABLE LOSS
  ≈ 24.4 DB

*CABLE LOSS
  ≈ 26.5 DB



A

DESCRIPTION OR SIZE

PARTS LIST

UNLESS OTHERWISE SPECIFIED

FRACTIONS DECIMALS ANGLES

ORIGINATOR

DRAWN

CHECKED

APPROVED

USED ON

MATERIAL-

SCALE FILMED DRAWING NUMBER REV.

1.  BREAK ALL SHARP EDGES

2.  DO NOT SCALE DRAWING

  DIMENSIONING IN ACCORD
WITH ANSI Y14.5 STD'S

MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

WESLEY MUELLER

RALPH PASQUINELLI

ANTI-PROTON SOURCE
DEBUNCHER BAND 4 (6.8-8.2 GHZ)

HIGH LEVEL ELECTRONICS

8000 - EE - 288116

3/16/98

B

C

D

REV. DESCRIPTION DRAWN DATE
APPD. DATE

E

F

D:H4TH01

XX DB

10
DB

D:H4TW01XX DB

DIODE
BREAKOUT BOX
8000-EC-266098

REV 'A'

FWD 'A'

REV 'B' FWD 'B' REV 'C' FWD 'C'

12345678

REV 'D' FWD 'D'

DIODE
BREAKOUT BOX
8000-EC-266098

REV 'A' FWD 'A' REV 'B' FWD 'B' REV 'C' FWD 'C' REV 'D' FWD 'D'

D:S8D305

TO SWITCH MUX
8000-EE-170256

D:S8D300
J5J6

DH303 TANK

 REGULATOR
8000-EC-216702

TWTs AND REGULATORS MOUNTED
TO WATER-COOLED CHILL PLATE

(DWG #8000-MC-266077)

*NOTE 4*NOTE 2

NOTES:
1)  AMPLIFIER REGULATOR CABLES HAVE ON/OFF CONTROL AND HIGH/LOW VOLTAGE AND HIGH/LOW CURRENT STATUS.
2)  LEVEL BALANCING ATTENUATORS CONSIST OF ONE NARDA (220PS LENGTH), MODEL 773 AND ONE JFW (160PS LENGTH),
     MODEL 50HF.  BOTH ARE TYPE 'N'.
3)  TROMBONE CABLES CONSIST OF ONE MOTOR (POWER) CABLE WITH ON/OFF DIRECTIONAL CONTROL, AND ONE READBACK
     CABLE WITH UPPER LIMIT, LOWER LIMIT, AND POSITION STATUS.
4)  AN EXTERNAL TEMPERATURE KLIXON IS ATTACHED TO THE HOT (COLLECTOR) END OF TWT.  KLIXON BY ELMWOOD
     SENSORS, MODEL 3100-56-162L250.  NORMALLY CLOSED, SET TO OPEN AT ≈ 250ºF  ±9ºF.
5)  WATER FLOW SWITHCES BY FLUID COMPONENTS INTL (FCI), MODEL FLT93-S/OA1A101C1BB00000.  THEY ARE MOUNTED
     NEAR CEILING ABOVE THEIR ASSOCIATED TANK.
6)  DIODE DETECTORS BY ADVANCED CONTROL COMPONENTS (ACC), MODEL ACSP2615NZ.
7)  SPLITTERS ON TWT COUPLERS ARE KDI/TRIANGLE MODEL YL-48N.
8)  

TWT VARIAN VTC-6262F5

*SEE STOCHASTIC COOLING
  PERSONNEL FOR PAD VALUES

*ALL COMPONENTS
  MOUNTED ON
  KICKER TANK 

D:P4TH01

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:H4TH02

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P4TH02

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:H4TH03

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P4TH03

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:H4TH04

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P4TH04

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P4TW01

 REGULATOR
8000-EC-216702

D:H4TW02

 REGULATOR
8000-EC-216702

D:P4TW02

 REGULATOR
8000-EC-216702

D:H4TW03

 REGULATOR
8000-EC-216702

D:P4TW03

 REGULATOR
8000-EC-216702

D:H4TW04

 REGULATOR
8000-EC-216702

D:P4TW04

 REGULATOR
8000-EC-216702

D:V4TH01

XX DB

500PS
NARDA

27223

10
DB

D:V4TW01XX DB

DIODE
BREAKOUT BOX
8000-EC-266098

REV 'A'

FWD 'A'

REV 'B' FWD 'B' REV 'C' FWD 'C'

12345678

REV 'D' FWD 'D'

DIODE
BREAKOUT BOX
8000-EC-266098

REV 'A' FWD 'A' REV 'B' FWD 'B' REV 'C' FWD 'C' REV 'D' FWD 'D'

D:S8D306

DV304 TANK

FROM VERTICAL
BAND 4 MEDIUM LEVEL
ELECTRONICS
ACROSS RING
IN A10-2 STUBROOM
THRU A30 STUBROOM
8000-EE-288113

 REGULATOR
8000-EC-216702

*NOTE 4*NOTE 2

D:P4TH05

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:V4TH02

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P4TH06

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:V4TH03

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P4TH07

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:V4TH04

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P4TH408

XX DB

10
DB

XX DB

*NOTE 4*NOTE 2

D:P4TW05

 REGULATOR
8000-EC-216702

D:V4TW02

 REGULATOR
8000-EC-216702

D:P4TW06

 REGULATOR
8000-EC-216702

D:V4TW03

 REGULATOR
8000-EC-216702

D:P4TW07

 REGULATOR
8000-EC-216702

D:V4TW04

 REGULATOR
8000-EC-216702

D:P4TW08

 REGULATOR
8000-EC-216702

*ALL COMPONENTS
  MOUNTED ON
  KICKER TANK 

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

500PS
NARDA

27223

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

TWT VARIAN VTC-6262F5

500PS
NARDA

27223

YF-45N
TRIANGLE

uWAVE

YF-45N
TRIANGLE

uWAVE

YF-45N
TRIANGLE

uWAVE

YF-45N
TRIANGLE

uWAVE

*NOTE 6
*NOTE 7

*NOTE 6

*NOTE 7

*NOTE 6

*NOTE 7

*NOTE 6

*NOTE 7

*NOTE 6

*NOTE 7

*NOTE 6
*NOTE 7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

*NOTE 6*NOTE
7

BAND 4
(6.8-8.2 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 4
(6.8-8.2 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 4
(6.8-8.2 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 4
(6.8-8.2 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 4
(6.8-8.2 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 4
(6.8-8.2 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 4
(6.8-8.2 GHZ)
SLOTTED
WAVEGUIDE
KICKER

BAND 4
(6.8-8.2 GHZ)
SLOTTED
WAVEGUIDE
KICKER

VERTICAL

HORIZONTAL

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

30DB

MOTOR READBACK

TROMBONE CONTROLLER CRATE

A30 SERVICE BUILDING
PENETRATIONS

0001020304050607

H41H42H43H44P41P42P43P44V44 V43 V42 V41 P48 P47 P46 P45

TROMBONE
CRATE
POWER
SUPPLY

12345678910111213141516 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

uP TWT COMPUTER

FROM HORIZONTAL
BAND 4 MEDIUM LEVEL
ELECTRONICS
ACROSS RING
IN A10-2 STUBROOM
THRU A30 STUBROOM
8000-EE-288113

FROM MOMENTUM
BAND 4 MEDIUM LEVEL
ELECTRONICS
ACROSS RING
IN A10-2 STUBROOM
THRU A30 STUBROOM
8000-EE-288113

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

G ≈ 40DB

PENETRATIONS

D:P4AH7

1.5A REG.
EC-266083

G=30DB

D:H4AH5

1.5A REG.
EC-266083

G=30DB

D:V4AH5

1.5A REG.
EC-266083

G=30DB

D20/30  STRAIGHT TUNNEL

TWT POWER
SUPPLIES BY
UNIVERSAL

VOLTRONICS
MODEL BRC-9-25-F

CAMAC C190
CRATE  3A
SLOT  6/7

MADC #28
CH #0-15

CAMAC 057
CRATE  37
SLOT  11

PLC06
PBARH4008e

131.225.134.134

A35R01

MERRIMAC
PD-22-6G

+16 DBM

-6.2 DBM

-5.4 DBM

-4.2 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

+44 DBM

+49 DBM

CPU CRATE

A:PLC06S

ETHERNET

PLC06
PBARH4008e

131.225.134.134

A35R01

EX1 CRATE

TERM. BOX
EB-216303

28V/1.5A SUPPLY
POWER ONE
MAP42-1024

24V/30A SUPPLY
8000-EC-266136

TWT PROTECTION
MONITORS

1/23/01

*NOTE
  5

*NOTE
  5

BEAM

FLOW TANK DH306

FLOW TANK DV305

FLOW TANK DV304

FLOW TANK DH303

FLOW TANK DH201

FLOW TANK DV202

FLOW TANK DV203

FLOW TANK DH204

BAND 3 HL DWG 8000-EE-288117
BAND 3 HL DWG 8000-EE-288117

BAND 1 HL DWG 8000-EE-288115
BAND 1 HL DWG 8000-EE-288115
BAND 2 HL DWG 8000-EE-288114
BAND 2 HL DWG 8000-EE-288114

208VAC, 3Ø
DETECTOR
EB-266093

WATER
TURBINE

NIM CRATE
ED-119597

FLOW SWITCH
INTERFACE

CHASSIS
EC-288019

TUBE FLOW

TURBINE FLOW

208V, 3Ø

FROM WATER
TURBINES
*NOTE X

FROM TUBE WATER HEADER
BETWEEN UP & DOWNSTREAM

TANKS ALONG WALL

PLC06
PBARH4008e

131.225.134.134

A35R01

CPU CRATE

A:PLC06S

ETHERNET

TANK STAND MOTORS
*See table for motor control
  and position information

D:MH303U (HORZ)

D:MV303U (VERT)

D:MH303D (HORZ)

D:MV303D (VERT)

D:MH304U (HORZ)

D:MV304U (VERT)

D:MH304D (HORZ)

D:MV304D (VERT)

MOTOR

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

NAME

D:MH303U
D:MV303U
D:MH304U
D:MV304U
D:MH305U
D:MV305U
D:MH306U
D:MV306U
D:MH303D
D:MV303D
D:MH304D
D:MV304D
D:MH305D
D:MV305D
D:MH306D
D:MV306D

MADC
CHAN

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

CAMAC 057
CRATE 37
SLOT 21

MADC #5
CAMAC C190
CRATE 37
SLOT 2

MOTOR CONTROLLER IN RACK A35R03

1W
DBS uWAVE
DB97-1788

1W
DBS uWAVE
DB97-1788

1W
DBS uWAVE
DB97-1788

V4

P4

H4

*CABLE LOSS
  ≈ 26.8 DB

*CABLE LOSS
  ≈ 24.8 DB

*CABLE LOSS
  ≈ 25.1 DB


