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This note describes the bakeout and stalk temperature
controller chassis used in preparing the polarized source
for operation. The bakeout controller is used to regulate
the temperature of the bakeout of the gun. The stalk
coritroller is used to regulate the stalk temperature during
bakeout, and to control the stalk temperature during
photocathode activation. The following notes describe both
controllers together because they are nearly identical in
function and design.

The bakeout and stalk controllers consist of two main
circuits separated by a solid state relay (see drawings 2
and 4). The high voltage circuit (240V 1 phase) powers the
heater. The heater circuit consists of a high capacity DPST
25A 250V switch, 120V neon lamp power indicator with current
limiting 100K resistor, 30A fuse and fuse holder, OMEGA '
Solid State Relay (SSR), and special 10 gauge cables (for
the bakeout controller), or 14 gauge cables (for the stalk
controller) with L6-30 (250V 30A) Plugs to get the power to
the relay and out again to the heater (see drawings 1 and
3). The cables plug into special Hubble 2625 and 2626 30A
250V- recepticals as shown in drawings 1,2,3 and 4. Simply
turning the DPST switch off disables the heater circuit.

The SSR acts as a switch controlled by the controller thus
turning the heater on and off as needed to regulate
temperature. :

The controller circuit operates on common 120V..service
which is fed through the back panel as is the 240V service
(see drawings 1 and 3). The controller circuit consists of
a fan, 120V 5A switch, 120V neon lamp power indicator, two
2A fuses for the fan and controller, (one 3A fuse in the
stalk--see drawing 4) and a snubber network consisting of a
.1uF capacitor and 220 ohm resistor connected across the
power terminals to the controller (see drawings 2 and 4).
The temperature input to the controller is through an OMEGA
K type thermocouple. When the controller is running it
continually cycles the SSR-on and off as needed to regulate
temperature. When the controller is not running the SSR is
in the off state and the heater circuit is disabled. The
DPST switch is an added feature to manually disable the
heater circuit and must be on when the controller is
running. The complete instruction manuals for the
controllers and SSR’s are included after the drawings.



=1==] L L [ = [ =
o . . . HEATER CIRCUIT
BAKEOQUT CONTROLLER CIRCUIT 240V 308
_ INPUT
@ y O« » 10
NOTE: USE 10 GAUGE WIRE % O IS
FOR HEATER CIRCUIT : HUBBLE 2625
: 30A 250V
240V 30A
__..wwmr.w we - 28 ﬂmn mmnmn.;.n_.n
ATER
e N, |
“_,lxn.ﬂnm __ 2L
VOLUME TO BE TEMPERATURE _ _ | g e
REGULATED : e " e T |
’ _ N |  HUBBLE mmmw _
k | Rt
: RECEPTACL _ : _
“ — “ (FEMALE) A- eA FUSE
| = o . ]
| ]
l | CONTROLLER /FAN
| _ 2A FUSE CCIRCULT
L 4
=—NEON LAMP
@/ M......\\\\ <120V
THERMOCOUPLE (D) |umn 0 mwewre] @ . F 2 PUT
INPUT oF P —<lu \I\NL 0V INPU
(£) jamp e wroa| (2 .
(1) e w srow | (4 —m
— [ aould % 220 OHMS
F = byt AL W 0
ol 0 ﬁ_.._-l A v 7 ¢
u .I“ - -.Uﬂ—_q_ (= -7 " ||—'
MAJOR PARTS LIST
1TEM DESCRIPTION
1 |OMEGA CONTROLLER #CN2011K-DS :
2 |OMEGA SSR240A45 AND OMEGA HEAT SINK
3 |PAMOTOR #8S06D .
4 |2k 8w (HERE 2 4x 10V 77> ;
5 | 30A 250V FUSE AND HOLDER . fmtylbspisadiinl BAKEOUT CONTROLLER
6 ]25A 250V DPST SWITCH (ALLIED ELECTRONICS W41-10494-2MRY) e - ™
7 [0 T K TYPE THERMOCOUPLE T ) e e e ) IT 2




120V IN

| #cv. [ barc | DCICRIPTION |

FAN . ;

2.500
POWER DIAGRAM FOR 1 PHASE

4 hll 240V RECEPTICALS,
HUBBLE 2625 HUBBLE mmmm >

~ 30A 250V 30A 250V @
RECEPTACLE RECEPTACLE =l
| : 240V NI )

- 8,500
CONTROLLER NEON LAMP <120V) POWER INDICATOR NOTE: %»m%m%zm.hwmmm
CONTROLLER/FAN SWITCH FOR 240V POWER
\l _— THERMOCOUPLE INPUT
BAKEOUT CONTROLLER
= = FRONT PANEL
2.600 w_ e e SELN
OFF !
o AVIIIMW .
HEATER CONTROLLER [~~~ CONTROLLER FUSE
m NEON LAMP 240V SVITCH L Fan FusE (@ AMP)
POWER <(240V) (FOR HEATER (2 AMP)
"INDICATOR CIRCUIT )
9.500

DRawm DY

CHCCHED BY

NUCLEAR PHYSICS LABORATORY

WEVERSITY OF ILLINGIS AT URBANA-CHAMPAIGH

BAKEDOUT CONTROLLER

APPROVCD BY

L3S OTWERVISE SPLCITICD PLRT XG

DIWCHIDME IM BCMES  F MLACT DCCa M

SCALL T3
Y 1:2

CwASSIT WO O maTCEIaL BaTC Dwd wa

4575 1

IOCAN Juale COMCRS 3 PLACLS MCa00D
FRACTIDNAL #1722 AMNGLE AR 3




120V IN

FAN

. [rev. T sate T DCICRIP TN [ o

| »er0

\| 240V 0OuT

®
5 :
BACK PANEL
s | o(F) . |
e e ‘ -
® POWER DIAGRAM FOR 1 PHASE
g . 240V RECEPTICALS.
HUBBLE 2625 HUBBLE 2626
30A 250V 30A 250V
RECEPTACLE o RECEPTACLE .r._.l
240V i
8.500
2 _ NOTE: USE 14 GAUGE
CONTROLLER NEON LAMP (120V) mu,n_{.mm INDICATOR . CABLES FOR 240V
. : POWER
—— THERMOCOUPLE INPUT
m.“_.b_lx CONTROLLER X / |
- p— =
: oN . H FRONT PANEL
2.600 LN ® lloocoo ° |
o e f e Y Y O.AXOlllnmzqmurrm_N\_.u_pz SWITCH
Im)._.mm\u CONTRGLLER —— FAN/CONTROLLER 3A
: FUSE )
M NEON LAMP 240V SWITCH
POWER (240V) (FOR HEATER
INDICATOR CIRCUIT
o.m.co
i NUCLEAR PHYSICS LABORATORY STALK CONTROLLER

CHECKED BY

WIVERSITY OF ILLIMDIS AT URBAMA-CHAMPAICN

PART WO 3
.
Y ‘.m

\MESS gigavISE eairicy FicE

M NCHES 2 PLACT BEC.L

u APPROVED BY

ChasSIs MO OR malCRIM ¢ / DG WD

4576

PECax IMaRP CORNLRS 3 PLACLE MCap0)
FRacTIDwa #1728 ARGLL ARSI




==

- — Y

_ ’ . Jﬂ HEATER CIRCUIT
STALK CONTROLLER CIRCUIT : _ -
100K L~NEON LAMP
® = | d2ovs
. - 2 4 ] ﬂ”V
NOTE: USE 14 GAUGE WIRE /W As o J
IN HEATER CIRCUIT O: N _ mwg@m 2625
! 308 250V
240V 30A { EPTACLE
14 GAUGE
P — e N nm_.mmwammnrcn e ~)
| THEATER I \u MALE>
_ =1
VOLUME TO BE TEMPERATURE _ _ i .
REGULATED _ J// “ " rL_._cmw.__.n Mmmm/l 3A FUSE 120V SA
N | 250V 30A . SWITCH
_ | RECEPTACLE
_ L | o
| = > o
I I e
| I .ﬂ \ CONTROLLER /FAN
! o ¢ \Jumnc:
| M . a4 mY
A L —NEON LAMP
@/ n@\\.\\\.\ 20V
MOCOUP
e B e =Sk ipov Dot
(&) |amo th;
() e w st wm [ (s e )‘ .V
i (8 oo w oo w| G 220 OHMS
(Rl eoeut  azwmm | (6 uwwﬂ Lﬁ
I I ® | =uwv [ &
,..L ™ .lJ..q ' caumn 0 .I—l

MAJOR PARTS LIST

ITEM

DESCRIPTION

OMEGA CONTROLLER #CN2011K-DS

OMEGA SSR240A45 AND OMEGA HEAT SINK

PAMOTOR #8506D

2K BW (HERE 2 4K 10W //) -

30A 250V FUSE AND HOLDER

25A 250V DPST SWITCH (ALLIED ELECTRONICS #41-10454-2MRY)

| n| s w]re

OMEGA K TYPE THERMOCOUPLE

MCLEAE PTRICT  LAMORATORT
e T e )

STALK CONTROLLER

BEALDTAE PRy
Lamead LT ¥ {F7]
U et Gl § Sl AN
PRV M i

i

L

- el

e L L

T

43576 4




Charlie:

Sorry to be so long about getting this to you, but I
just kept putting it off and putting it off - partly because
I was hoping we would locate the drawing files for the
schematics and chassis layouts so I could update them and
send you something tidy. Instead you get the following,
which I suspect will be satisfactory. If you (or your tech)
have questions, give me a call or drop a note via bitnet.

We originally built a single temperature controller
design as described in Nick Sereno's technical note 89-1
attached. Although the power requirements of the stalk and
bakeout heater are somewhat different, I felt it was
desirable to have the controllers interchangable so we only
needed to build one spare instead of two. The cost
difference for different power-handling capabilities doesn't
really amount to much.

As described in the tech note, the controllers are
based on the Omega CN2011K-D5 temperature controller and a
SSR240A45 Solid State Relay to boost the power capability.
It provides programable heat and soak cycles, and has proven
to be quite satisfactory. As for inputs, the the stalk
thermometer we use is called out in the 2709-series
drawings, and the bakeout thermometer is similar, but in the
style that has a "loop" on the end that you can put under a
machine screw rather than a probe. We use the proper
thermocouple wire extention cords as required.

After our first stalk failure that resulted in the
screw being "welded" into the stalk we decided to add a
nitrogen flow interlock to the stalk heater circuit. On an
attached sheet I show how this was added to the existing
controller circuit. The new circuitry (which could
certainly be incorporated as an iterlock in both controllers
1f you were starting fresh, so they would stay identical)
consists of a small 5VDC power supply that drives a latching
relay through an external interlock. We added the interlock
wiring via a terminal block on the back of the chassis. The
5 volts is passed through the external circuit and to the
coil of a triple-pole, double-throw, 5VDC relay (RY1l). When
the chassis is "powered up" the relay will be in the "NC"
position, and interlock will act as if it were "broken"
independent of the state of the external circuit. When you
push the "reset" button (a momentary contact push button
added to the front panel) the relay will pull in IF THE
EXTERNAL INTERLOCK CIRCUIT IS CLOSED, and will latch via the
first pair of contacts. This will cause contacts 2 and 3 to
be connected to the "NO" contacts, closing the circuit
between points A and B in the chassis and turning off the
"INTERLOCK BROKEN" light. If the external interlock is
broken the relay drops out, the "INTERLOCK BROKEN" switch is
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