when the main switch ig on, ]

OPERATING INSTRUCTIONS

RESISTOTROL . MODEL 1215

& MODEL 1220
Shell Develooment Desigg

PRINCIPIE;

The RESISTOTROL is & general purpose temperature controller for
laboratory or industrial use. It 1s designed to operate as a; on-off
controller, V
|

A reafstance thermometer sensing element iz used as [the variable
arm in an 4,C, Wheatatons bridge eireuit. The bridgs is cperated at balance
by means of an adjustable ratio arm which selects the tems&raﬂhre sstting,

A chenge in thermomeier resistancs produces an A,C. woltage which is amplified
by a resistance couplad amplifiesr, This emplified A,C, voltage is then
applied as & bide voltage %0 & thyratrom tube energizing an engloged mersury
swi%eh which tufns 2 heater on and off, |

CONTROLLERS IN GENERAL:

.

' |
The optimum psrfermance of a eontrolled system depends upon many
“factors other than the controller iteelf., .For exampls, the bath liguid
must be well stirred to avoid gradients. In any system 1% 4is #ﬁvisable $o
2upply heat to the point where it is beling lost, otherwise a transfer of
heat from snother lccatien will result in gradients, Time iagﬁis to he aveides
in heaters as wall as in the temperature sensing eolements, |

=
L]
ok

L] .
The tschnique of placine the senszing element cloze &
g » ng g

element to obtaln smooth control should also be aveided as thig merely reduces
the pain and introduces a droop for which the controller cannoly compensais,

POVER -
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The powsr reguired is 115 volt 60 cyele, 40 watts foﬁlﬁcﬁal 1215, &nd
220 volt 60 cyele, B0 watts for Hodel 1220, The ppwer eonneelipns s n Y
removinz the back plate end connecting the lsads to the lugs labelsd *POVER

on the terminal atrip, The letters H. ¥ and C deslignate Hot, H%ut*m‘ and

Alm & Tul.
Grouni legs of the power circuit for 115 volt operation emd H, H, and N |
designate Hot, Hot and Neutral for 220 volt operation, |
TOAD: " . f -
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The instrument is capable of supplying power to a load of 115 voit 4
80 cycles wp to 30 amperes (non~inductive), and %o & load of 229 volt &

cyeles, wp to 25 amperes (mon-inductive), The losd connections are mefs on
the seme terminal strip %o the lugs marked "LOADY, These eonnedticis &re
Polarized the same as thess for power H, N and G, and H, H, and [N,

Two luge labsled "SPARE" sre provided for auxiliary wde, nuch o-
for connecting a stirrer, These lugs are wired %o a 115 wolt sdures of
on Medel 1215 and 220 volt aocurce of pouer on Medel 1220, and age i
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RUCTIONS - MODEL. 121

~

TH RMOMETTR : ;
The thermometer leads are also commected to the términa! strip at the
back of the instrument. The lugs are labeled 1, Z, 3 and &.

: |
Standard Thermometers are listed below. Bulbs having other ranges or
specificacions then those listed are available on request.
]

THERMOMETER BULBS - LICUID

MODEL 1221 - Wickel wound resistance bulb in stainless steel sheath,
thin walled flat sensitive portion, responbe time 0.8 seconds,
fength 2-15/32" below thread, with AN connector and 5 feet
rubber covered 4-comductor cable, 7/8Y-14 NF mounting thread;
range -70°C to 200°C. ‘

HODEL 1080 - Bath type bulb using the same sensiﬁive portion as Model

1221, with flange mounting, 5 feet rubber covered 4-conductor

cable, overali leagth 10-1/4% below flange; range -70°C to 200°¢.

MODEL 1106 - Bath type bulb similar to Model 1080, except wich 1/2"

HFT connection instead of flange mounting, loverall iength 10-1/4"

below thread; range =70°C to 200°C. I

TRERMOMETER BULBS - AIR or GAS

MODEL 1085 - Nickel wound resistance bulb, 4" se&aitive bare elemenr
with protecting guard, overall length 7-1/4" below flange,
with 5 feet rubber covered 4-conductor cable, flange mounting.
range -70°C te 300°C. i

MODEL 1107 - Similar to Model 1085 except with 1/2” WPT conneciion for

f

TEERMOMETER BULBS FOR METAL BLOCE

L‘

!

MODEL 1144 - Flat sensitive element 1-7/16" long Py 1/2" wide by 006"

thick, mounted in Silicone impregnated Fibreglas bleck

ta 300°F. i
HMODEL 119€ - Flat sensitive element molded in Silastic with stainles

F

approximacely 1-3/4" long by 1" wide by 1]4? thick; range -1G0°F

steel backing {.002" thick) for high temperature ugs. Sensitlvs

element 1" aquare by 1/8" thick, wounted in?Silicans ir

Fibreglas block approximately 1-3/4" by 2" By 1/4% thick: rayo:

=100°F to S00°F,

|
|

The range of the RESISTOTROL 18 determined by the xénge ¢f cthe vesistaus

thermometer bulbs used.
SENSITIVITY:

The semsitivity of the RESISTOTROL expressed as the temseraturs difiy

between “on and offF" operation (or dead zeone) is 0.001°C | Waen used with

bath, the control accuracy of sny temperature controller depends on HEDY Facnd

other thac the coatreller itzelf; such as, time constants| mass aod

Ve

meunting, overall lemgth below thread 7-1/4"; range -70°C te 300

s
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OPERATING LNSTRUCTIONS - MODFL 1215 RESISTOTROL

configuration of the thermometes senzing element, heate
other components, as well as stirring efficiencv, insul
this reasen, the sengitivity characteristics of the con
rather than how accurately it will comtrol a bath tempe]
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Connect the power, load and thermometer to the insg
J

These arve located in the

back of the instrument azand 2re
woving the back cover.

HAINTENANCE :
&

|

¢, bath tank and
«Lion, ete, For
traller are listed
rature,

Tument terminals.
accessible by re-

t

FiGURE 1, the wiring diagrem of the RESISTOTROL, h
tages recovded. All DC measurements are made with a 20
meteyr.,
be psrenthesis,
seckets,

8 the check vol-

5000 chm per volt
The DO woliages are indicsted by a rectangle gnd]th@ AG voltages
A1) the test points are easily accﬁagiﬁie on the tube
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The following procedure should be vaed t@Adet@rmiuaﬁthnz the RESISTOTRU|

is aperating proparly;

i1} Check all plate voltages. The voltages should
80 wolts on stage 1, 18 to 25 on stage 2, 40 to 6
L350 ta 175 on stage 4

s

23  Connect twe 100 ohm wire wound vesistors beiwe

and 2 - 3,
i3 Comnect sscilloscope leads to Test Point and chs
“n 8 calibrated oscilloscope should be legs than 1

reading is obtained, insert apother 1248X7 tube in
4} Remove the 2p21 thyratron tube from socket.

25 A'DC meter conmected betweon the test peint and
indicate wioug 1.8 - 2.2 volts. 1

@)  Eeplsce the thyratren tube,

Cearse and Fine controls are adjusted to bridge balance. 1§

|
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be between 706 to
) on stage 3 and

I

a? terminale
u
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sgiz. The readinz
0 velts when

S RIgged

the first sta e,

the chassisz shogis

# Meded 1215 - FICURRE 1
Model 1220 - FIGCURE 2
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RESISTOTROL - MODELS 1215 & 1220

(* Used only on Model 1215)
(¥* Used only on Model 1220)

2 ITEM DESCRIPTION PART KO, HO. REQ'D
Cla Capacitor, 0.001 mfd, 600 volt DT 422 i
(44 1 s 10 mfd,; 50 volt nT 414 L
c2 v s 10, 10, 10 mfd, 450 vwois DT 415 2
c3 " » 3.03 mfd, 400 volt DT 416 i
Cé4 w » 0.05 mfd, 200 volt DT 417 1
Cc6 " s 0.007 mfd, Mica 07 418 i
cg " » 8 mfd, 450 volt DT 421 i
Di Rectifier, Selenium. 20 ma DU 404 1
£l Besistance thermometer (See pg. 2 of

oper. instr.) = i
K1 Relay, Mercury, 30 Amp. 115 volt
25 Amp. 220 wolt EV 413 i
Pl Pilot light holder, Red Jewel CH 414 H
% Laap, 6 wate, 115 volt Bx 401 i
e Lamp, 10 watt, 220 volt DX £10 1
R1 Resistor, Special, Manganin DY 498 i
R2 Potentiometer, 10 ohm, wire wound Bz 423 H
L R3 Potentiometer, 510 ohm, wire woeund Dz 418 i
RG Resistor, special; part of Ttem El = -
R14 Resistor IK obm, 1/2 watt, 5% DYSEBIRS-1/2 1
R1S “ iCR ohm, i 5% DYSEBLOK5-1/2 i
R1¢6 " 100K ohm, i 10% DY5SEB10OR1I0-1/2 i
R17 " 150% chm, " 10% DY5EB150k10-1/2 i
R18 " iM ohm, " 5% DYSEB1IM5-1/2 i
R19 "  B80K chm, % 10% DYSEB68ORIO-1/2 1
R20 B IM ohm, n 5% DY5EBIM5=-1/2 i
R21 " 150K ohm, o 102 DYSEBLI50R10-1/2 i
R22 " 680K chm, i 5% DYSEBG8OKS~1/2 1
R23 " 220K chm, - 5% DYSEB220KS5-1/2 i
R24 " 470K ohm, h 10% DYSEBLTORIO=1/2 i
R36 "  4.7K ohm, " 5% - DY5EB%. IR5-1/2 1
R37 " 220K ohm, Gl 5% DYSEBZ208S5-=1/2 1
R38 “ & .’4 ohm, 5% PYSEB2. 2M5-1/2 i
%51 Switch, Toggle, SPST, 6 Amp. 125 velt ER 427 i
“EE1B Switch, Toggle, DPST, 20 Amp. 250 Volt EH 435 1
*72 Transformer, Input, Special EE 416 i
KET2B Irensformer, Input, Special EE 418 i
Vi Vacuum Tube, 124%X7, selected JF 401 i
Ve Vacuum Tube, 125%7, selected JFLO1 -2 i
V3 Thyratron, 2p21 JP 404 {
Xvi Tube Socket, 9-pin miniature BG 407
- XV2 Tube Socket, 9-pin miniature BC 407
/ Xv3 Tube Socket, 7-pin miniature DS 408

ol B
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PART NO.

ITEM DESCRIPTION RQ. REQ'd
V4 Pin Tip Jack, Red - DP 403 1
¥vi Socket Shield Base for 9 Pin Socket EG 405 2
V3 i “ " 7 Pin Socket EG 404 i
160 Dial, Multitucn, Coarse Control BM 02 1
101 Housing CX 411 i
102 Panel CU 437 1
103 Chasais DL 410 1
105 Terminal Strip Back Insulator GR 412 1
107 Reley Mounting Bracket BQ 416 i
108 Enob, Fine Control BR 415 1
ig9 Washer, Fibre, (Rectifier Ll Kg 15 2
110 Vacuum Tube Shiels EG 408 2
111 Thyratron Tube Shield EG 407 i
112 Fuse Holder v 408 |
113 Moveting Plate, Capacitor G2 CZ 435 i
114 Grogmet, Chassis BR 406 i
i115 Growmet, Back Cover Plate BR 407 3
Fl Fuse, 1/2 Amp. DV 409 L
ils Terminal Strip DE 427 1
117 PDE 426 i

Tie Post
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HALLIKAINEN INSTRUME NTS
Berkeley, California

DELETE:

CORRECTION TO PARTS LIST

FOR RESBISTOTROLS

MODEL 12154 AFTER SER, #3725
MODEL 1220A AFTER SER, #3367

Description
Pilot Light Lamp {115V}

Pilot Light Lamp (220V)
Pilot Light Holder Assenbly

Pilot Light with Neon Lamp

Pilot Light with Neon Lamp -

Pafrt No .

DX-401

DX-410
CN~-4314

CN-425
CN-426
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