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2 - 4 GHZ RECYCLER HORIZONTAL
COOLING ELECTRONICS

8130 - ED - 356102

ORTEL
DFB XMTR

~50FT 1/2"
FOAM HELIAX

~2 DB LOSS
@ 1-2 GHZ

MI-11 PEANUT MI-10 TUNNEL

HAMAMATSU
PHOTODIODE

DIODE
BREAKOUT BOX
8000-EC-266098

R
EV

 'B
'

FW
D

 'B
'

 REGULATOR
8000-EC-216702

TELEDYNE TWT
MTE-5052

20DBG ~
40DB

NARDA
3022

HORZ
KICKER
ARRAYS

C
H

IL
L 

'B
'

BEAM

SWITCHTREE
R:S6RT11-J3

RH4-FB2

ADVANCED
CONTROL

COMPONENTS
ACSP-2524NZ

R:H4PA11

R:H4TWT1

2 -4 GHZ RECYCLER COOLING
HORIZONTAL BETATRON

GT uWAVE
A3P-48N-0JF

0º

IN

ISOL

-90º

50 Ω

OUT2

OUT1

50 Ω

G ~
33DB

~50FT 1/2" FOAM HELIAX
~2 DB LOSS @ 1-2 GHZ

MI-21 PEANUTMI-20 TUNNEL

.3A REG.
EC-266083

30DB G ~
32DB

1.5A REG.
EC-266083

*BOTH HYBRIDS FLIPPABLE

MITEQ
AFD3-2040-7281 1W

AVANTEK
APG-4004N311

ANAREN
10016-3

TRIANGLE
MH-1057

R:H4A23R:H4A22

R:H4A21

R:H4PA21R:H4PS21

MERRIMAC
CSM30M3G

FERMI POWER
SENSOR

8000-EC-288140

R:H4PWR1

HORZ
PICKUP

ARRAYS

0º

180º

OUT2

OUT1

0º

180º

OUT2

OUT1

PETTER
HYBRID

PETTER
HYBRID

SWITCHTREE
R:S6RT21-J4

RH4-PHS

R:H4PDV
R:H4PDIM

I-1
1 

PE
A

N
U

T

M
I-2

1 
PE

A
N

U
T

0º

180º

OUT2

OUT1

0º

180º

OUT2

OUT1

PETTER
HYBRID

PETTER
HYBRID

PLC TWTPM
Rclrcool06

IP 131.225.23.117

TRIANGLE
YF-2097

FROM 1-2 GHZ
MOM (HORZ) TWT

R:H2TWT1

R
EV

 'A
'

R
EV

 'A
'

R
EV

 'A
'

LOGIMETRICS
TWT POWER

SUPPLY

50 Ω
25W

50 Ω
25W*FOR SYSTEM

GAIN CONTROL

50 Ω
2W

50 Ω
2W

XMTR
CONTROLLER

1830.00-ED-356106

0.5-4
GHz

XMTR

X
M

TR
 1

X
M

TR
  3

*ON ALUMINUM PLATE

R:H4X21

NARDA
27223
500PS

R:H4T21

TRIANGLE
QL-1256

*THIS PIN ATT USED FOR 
  SETTING LASER LINK

  DRIVE LEVEL

TELEDYNE
CS47N6E

SWITCH
TREE

RH4-TRI
R:S8RP22

-J5

SWITCH
TREE

RH4-TRO
R:S8RP21

-J5

SWITCH
TREE

RH4-SCH
R:S6RP24

-J3

G ~
33DB

.3A REG.
EC-266083

MITEQ
AFD3-2040-7281

**COMPONENTS MOUNTED ON ALUMINUM PLATE ON TOP OF OPTICAL TABLE ENCLOSURE

CONTROLS

OUT2

OUT1

PETTER
HYBRID

50 Ω
50W

1

2

FERMI
SPLITTER/CPLR

*ON ALUM.
  PLATE

ARRA
AR3838

ARRA
AR3838

G ~
33DB

0.3A REG.
EC-266083

MITEQ
AFD3-2040-7281

R:H4A11

1-2
GHZ

XMTR

X
M

TR
 2

RELAY CONT

RIGHT RACK
NIM SLOT 4

FLOW SWITCH
CHASSIS

8000-EC-288019

MI-11 PEANUT

MI10 TUNNEL

FERMI POWER
SENSOR

8000-EC-288140

CH3

6 DB

KICKER PERMIT TANK FLOW

+8 dBm
LASER

OUTPUT

M
I-2

1 
PE

A
N

U
T

TRANSMITTER
MODEL 3541A-E02

S/N 1948

PIN ATT
INTERFACE

8130-EC-356123

BIAS MODULE
8130-ED-356091

PIN SWITCH
INTERFACE

8130-EC-356132

PIN ATTN
INTERFACE

8130-EC-356123

LASER LINK 
TRANSMITTED
THRU LARSEN

VACUUM WINDOW
THRU 27" DIA.
VACUUM PIPE

MI-21 PEANUT TO
MI-11 PEANUT

R:TGT2FP
TARGET FLIP

R:TGT2LT
TARGET LEDS

FLEXLINE
FLEXLINE

SWITCH
TREE

RH4-FB1
R:S8RP14

-J6

ORTEL LASER
TRANSMITTER

MODEL
3541A-E02

RF IN

LASER BEAM EXPANDER
BY SPECIAL OPTICS
MODEL 50-51-20X-1310
(47mm QUARTZ x20 SCOPE
Ar COATED @ 1310 nm)

TILT ROTATION TABLE
NEWPORT, MODEL PO80N

RF
OUT

LASER BEAM EXPANDER
BY SPECIAL OPTICS
MODEL 52-71-20X-1310
(71.6mm QUARTZ x20 SCOPE
Ar COATED @ 1310 nm)

HAMAMATSU
PHOTO DIODE

G7096
ON PICOSECOND

PULSE LABS
BIAS TEE

MODEL 5575A

CULLERTON'S BIAS BOX
-9 TO -11V PRECISION

SUPPLY/CURRENT MON.
DWG. 8000-ED-356091

NEW FOCUS
MODEL 8071
MOTORIZED
KINEMATIC
STAGE

EXPANDED
DETAIL

10/15/07RIGHT RACK
NIM SLOTS 11-12TEMP CONTROLLED

PLEXIGLASS ENCLOSURE
TEMP

CONTROLLER
8130-EB-356107

HEATER
ELCTRONICS

8130-EB-356110

ETHERNET

TEMP
CONTROLLER
8130-EB-356107

HEATER
ELCTRONICS

8130-EB-356110

ETHERNET

TEMP CONTROLLED
PLEXIGLASS ENCLOSURE

TANK MOTORS
R:H4PUHM
R:H4PUVM

TANK MOTORS
R:H4PKHM
R:H4PKVM

GRANVILLE-
PHILLIPS

275 CONVECTION
GAUGEPLC R:M21VAC PATCH

PANEL

GRANVILLE
PHILLIPS

CONVECTRON
GAUGE 'B'

PLCR:11VACD

NEW FOCUS
MODEL 8853

MOTORIZED 2"
MIRROR MOUNT

2" MIRROR

LEFTRACK
NIM SLOT 11-12

88
53

B'
B

A'
A

8071

RIGHT RACK
NIM SLOT 4

THORLABS
MANUAL JACK

1-2
GHZ

0.5-4
GHZ

MI-11 PEANUTMI-21 PEANUT

RIGHT RACK
NIM SLOTS 1-3

LEFT RACK - TOP RIGHT RACK - TOP SHELF
FORELINE VAC

NOTES:

1)  ALL PADS ARE TYPE SMA BY MIDWEST MICROWAVE, MODEL 444 OR 291
     UNLESS NOTED OTHERWISE
2)

RIGHT RACK
NIM SLOTS 8-9

RIGHT RACK
NIM SLOTS 3-5

RIGHT RACK
NIM SLOTS 1-2

0.5-4
GHZ

0.5-4
GHZ

1-2
GHZ

NEW FOCUS
MODEL 8732
PICO-MOTOR

MULTI-AXIS DRIVER

NEW FOCUS
MODEL 8732
PICO-MOTOR

MULTI-AXIS DRIVER

1-2
GHZ

LEFT RACK - TOP
RIGHT RACK - TOP

CH 3CH 2CH 1

HORZ
SLOT 1
CHAN
3 2 1

SLOT 1
VERT

SLOT 2
CHAN
3 2 1

0.5-4
GHZ

1-2
GHZ

0º

K&L
2-4 GHz BPF

6IB40-4000/T2000-OP/O
S/N 4

BPF

1/2"
HELIAX

FLEXLINE (OUTSIDE BOX)
FLEXLINE (INSIDE BOX)

TO R:H4PA11 PIN ATT
(SEE ABOVE)

FLEX
LINE

1/2"
SUPERFLEX
EXTENSION

MITEQ
AFD3-2040-7281

6 DB
SMA

FLEXLINEFLEXLINE

G ~
33DB

MITEQ
AFD3-2040-7281

R:H4A11
NEW FOCUS

MODEL 9016 FIVE AXIS
FIBER POSITIONER

HOLDING NEW FOCUS
1300NM COLLIMATOR

#1237 (GRIN LENS)

PLC Crate
Rclrcool05

IP 131.225.23.115

H3

H4

9.5
5.1
0.8

-3.5
-4.8
-7.0
-9.1

-1.40
-1.13
-0.84
-0.55
-0.47
-0.32
-0.18

6.9
3.9
0.6

-0.3
-4.5
-7.2

-10.5

Readback
dBm

Readback
volts

Actual
dBm

R:H4PWR1

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
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PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

REV. DESCRIPTION DRAWN DATE
APPD. DATE

FLOW  SWITCHES
BY FLUID COMP.
INTL, MODEL
12-64-4/00A3

SOFTSHUT
VACUUM

VALVE
V10FB430

GRANVILLE
PHILLIPS 375

CONVECTRON BOX

GRANVILLE
PHILLIPS

CONVECTRON
GAUGE 'A'

ALCATEL 2063
VACUUM PUMP

RELIEF VALVE

B

A

GRANVILLE
PHILLIPS 375

CONVECTRON BOX

M
I-1

1 
PE

A
N

U
T

PLCR:11VACU
RIGHT RACK - TOP SHELF

LIGHT PIPE VAC

OMEGA
CNi16D44-EI

OMEGA
CNi16D44-EI

TURBOSTACK 12-PORT
ETHERNET HUB

h-ad-mi21-mi

ETHERNET/IEEE 802.3
TRANSCEIVER UNIT

CABLETRON SYSTEMS
ST-500  90 SERIES

IP# 131.225.23.13

CONTROLS

TURBOSTACK 12-PORT
ETHERNET HUB

h-ad-mi11-mi

ETHERNET/IEEE 802.3
TRANSCEIVER UNIT

CABLETRON SYSTEMS
ST-500  90 SERIES

IP# 131.225.23.12

CONTROLS

CH1

CH8

NIM MODULE
TRANSMITTER
CONTROLLER
1730-ED-181177

100K OHM PLATINUM RESISTOR
RTD-2-1PT100K2515-36-T

OR EQUIV BY OMEGA

*ONE RTD IS IN ENCLOSURE ON OPTICAL TABLE, ONE
  IS ON TOP OF ENCLOSURE MEASURING PEANUT TEMP

T

T R:P11TMP

R:B11TMP

PLC

PLC100K OHM PLATINUM RESISTOR
RTD-2-1PT100K2515-36-T

OR EQUIV BY OMEGA

*ONE RTD IS IN ENCLOSURE ON OPTICAL TABLE, ONE
  IS ON TOP OF ENCLOSURE MEASURING PEANUT TEMP

T

TR:P21TMP

R:B21TMP

PLC

PLC

100K OHM PLATINUM RESISTOR
RTD-2-1PT100K2515-36-T

OR EQUIV BY OMEGA

100K OHM PLATINUM RESISTOR
RTD-2-1PT100K2515-36-T

OR EQUIV BY OMEGA

E

VACUUM CHANGES, RTD ADDITIONS,
TEMP CONTROLLER ADDITIONS

W. MUELLER 5/11/05

PLC Crate
Rclrcool04

IP 131.225.23.114

PLC Crate
Rclrcool04

IP 131.225.23.114

B REMOVED 1.745 GHz
DING NOTCH FILTER

W. MUELLER 2/1/06

C

6 DB

SWITCH
TREE

R:S8RP22-J3
RH4-HYB

ADDED SWITCH MUX SIGNAL ON
90° HYBRID - RH4-SIG

W. MUELLER 2/17/06

D MOVED COUPLERS & CHANGED TO
GT MICROWAVE PIN ATTENUATORS

W. MUELLER 9/6/07

E

GT uWAVE
A3P-48N-0JF uLAB/FXR

CC-30F

10DB

ACSP-
2524NZ

3 DB

TRIANGLE
YL-2097

NARDA
4244-10

10DB

ACSP-
2524NZ

6 DB

TRIANGLE
YL-2097

G ~
33DB

FLEXLINE
FLEXLINE

ADDED AMP R:H4A12 AND
DING EQUALIZER IN MI-11

W. MUELLER 10/11/07

G ~
35DB

0.3A REG.
EC-266083

JCA
JCA24-3112

R:H4A12

DING
EQUALIZER

1700-4300 MHz

CH2   S21    PHASE 20° / REF 180°

ELECTRICAL DELAY
10.681 NS

CH1  S21    LOG MAG 2 DB / REF -37 DB

2
GHz

2
GHz

4
GHz

4
GHz

0º

180º

OUT2

OUT1

0º

180º

OUT2

OUT1

50 Ω
25W

PETTER
HYBRID

PETTER
HYBRID

50 Ω
25W

OUT2

OUT1

PETTER
HYBRID

50 Ω
50W

ON ALUM.
ANGLE

ARRA
AR3838

H1

H2

ALL SPLITTERS ARE
MINI-CIRCUITS

ZAPD-4-S+
FLEX
LINE

FLEX
LINE

FLEX
LINE

RESONATOR

FLEX
LINE

FLEX
LINE

#8

1
21

2
1
2

1
2

1
2

#5
#1 1

2
1
2

FLEX
LINES

DING'S EQUALIZER

4-2
1
2

5
DB

0.5
DB 1

DBRESONATOR
4-1

RESONATOR
4-3

FLEX
LINE

1
21

2
1
2

1
2

10
DB

0.5
DB

#9 #10
#21

FLEX
LINE

FLEX
LINE

#4
#11

#2#3


