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| NTRODUCTI ON

The SPEEDTRONIC* Control calibrator provides a convenient method of accessing

inmportant variables within a SPEEDTRONIC* control system and supplying signals to t . he

panel to simulate the inputfrom sensors external to the panel. The calibrator
patch board and the two connectors whichplug between the SPEEDTRONIC* control

“page” and calibrator arethe means for reading out and inputing signals tothe
control. The calibrator is dedicated to the SPEEDTRONIC%* controls by its plug-in

feature and by the fact that it is powered by the control to which it is connected.
Its signal sources are universal types however; (such as nillivolt, variable
frequency, current and voltage) which may be used to calibrate special circuits
that may be part of-a particular SPEEDTRONIC* control application.

These instructions cover the calibrator and how it may be used to calibrate a
SPEEDTRONIC* control system  The actual procedure for calibrating and the settings

are contained in the Control Specifications. The System Elenentary drawing is

also needed for calibrating. The interconnection between the calibrator and the

control system is shown on the 42 series sheefs of the System Henentary.

On the last sheet of this publication is a patchboard |ayout showing points on

the patchboard which are generated within the calibrator. The System Instruction

book will be useful for both general information about the system and specific
information about each piece of equipment and should be referred to in the event

troubl e-shooting, changes, or repair need be acconplished.

This calibrator may be used to calibrate any Mark | or Mirk |1 Speedtronic* control
panel. The calibrator is presently in its 3rd revision, but changes have been
mnor. For revision variations, refer to Section Ill, Revision Variation
Definition.

% Trademark of GCeneral Electric Conpany
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FEATURES Sheel4

A PHYSICAL o
The calibrator is packaged in a carrying case with additional space
available for a digital voltmeter and frequency counter. It is connected
to the SPEEDTRONIC* control panel by means of 2 connector cables which
plug into slots ™A™ and "™ in the calibrator and 2 slots on the "page"
designated "CALIBRATOR TEST" and "AUX TEST" respectively. Each connector
cable contains 51 wires.
The circuits for power supply, signal sources etc. are built on
DIRECTOMATIC* || cards and plugged into the card slot rack along wth
the connector cables A and B. Card Slot C contains SVFA on which the
circuits for the 2 variable frequency oscillators are built. Card Slot D
contains SCZzA on which the 2 mllivolt sources and voltage/current source
are built. The EPSS card in slot E contain a-50vDC to -12VDC power supply.
B. SIGNAL SOURCES

1., The mllivolt source is designed to simulate low level signals such

as turbine exhaust thernocouples over a range 0-50W with FINE adjust-

ment of +3 M.

a. There are two sources.

h. Their respective power is derived each from one of the 3 KHZ

power oscillators in the SPEEDTRONIC* page.
c. Qutputs are avail able on patchboard (MVA, C4 and C5; MVB, (6
and C7).

« Trade Mark of General Electric Co.
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FEATURES - (continued)
B. SIGNAL SOURCES - (continued)
a. "Swfi switch can be used to switch each source to either
position on the patchboard.
SW TCH DOWN MVAL AT MvA; MV#2 AT WB
SWTCH UP MV#2 AT MvA; MV#L AT MYB
This allows the two sources to be set up at convenient end points,
for instance, when calibrating gain and offset on the tenperature
amplifier.
e. Circuit details: IC36005CZA
2. The two Variable Frequency sources are 10 to 11 volt peak to peak
variable from158Z to 12.5 KHZ Sine wave (66.7nillisec. to 80.0
mcrosec). The sources may be used to sinulate a speed signal from
a"pulse tach" magnetic pick-up in order to calibrate pulse rate to
analog circuit and speed control |oop.
a. Fine adjustment + 25CHZ.
h. Qutput available on patchboard
(FREQ #1 at 0 and FREQ #2 at clO with respect to ACOM
c. Crcuit 1s powered by IC3600EPSS MINUS 50V TO MUNUS 12V converter
unl ess M NUS 12 VOLT supply is avail abl e i n SPEEDTRONIC* control
in which case MNUS 50V is not available; it also requires plus
12V supply fromSPEEDTRONIC* control .

d. Circuit details IC3600SVFA.



Sheet 6

FEATURES =~ (Continued)
B. SIGNAL SOURCES = (Continued)

3. The Standard voltage sources are approximately 6 volts and 20
mllivolts. The actual values will be recorded on the IC36008CZA
card on which the termnal binding posts are located. These
standard sources may be used to calibrate instrunents such as
vol tneter or scope.

4, The conbination CURRENT/VOLTAGE source makes available a current
and a voltage to sinmulate pressure transmtters, etc.

a. Wth 50 volt bus available in control:
current, 0-50ma (500a MAX |oad); voltage 0-3%vDC
Wth only 12 volt bus available in control:
current, O50m (50 =« MAX |oad); voltage 0-11VDC
h. Sources are adjustable by coarse and fine pots marked "current".
c. On Patchboard:
Vol tage source located D2
Current source |ocated C2
To read current with voltneter connect €2, (positive) to D2 across
precision resistor (10 mv/ma).
d. Circuit details IC3600SCZA

5. There are two switches, a resistor pot configuration and a resistor
configuration.

a. SW) s.p.s.t. switch could be used as a logic level swtch
DCOM = "Q" 3 P12v = "1" | or contact closure to PP8&V.

(patchboard points F9 and F10).
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FEATURES - (Conti nued) .
B. SIGNAL SCURCES = (Continued)
5. (Continued)
h. SW10 s.p.d.t. switch could be used to switch the voltneter
between the two overtenperature channels to facilitate
sinmul taneous calibration. (patchboard points J1, J2, and J3). .
c. Pot and resistor configuration may be used to set up a test
voltage or with 3XHZ oscillator to make a test vibration
signal .
d. Resistor configuration may be used to sinulate flame and no
flame condition of inpedance expected from detectors to "Ball
park" the detector sensitivity prior to starting. The 10K
connected between P12V and "VERY FAST" counter rate wll speed
up the digital setpoint counter for calibrating purposes, on sone paneg.
6. There are 7 sequence switches which may be used to simulate points
in the start-up node. Certain portions of the control are operable
only when the turbine has come up to a given point during start-up.
Some or all of these switches may be wired in a given application
if they are needed in order to calibrate the unit. Refer to sheet

42 of the elementary for switch usage.

IMPORTANT: These switches normally nust be turned off {down)
when starting up or running the turbine with the

calibrator connect ed.
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FEATURES - (Conti nued)

C.

PATCHBOABD

The patchboard layout is shown on the final sheet of this publication

(fold out ). Patchboard points are connected to circuitry within the
calibrator such as sources, test swtches, and conponents; or jacks

along the right side of the calibrator to allow hook up of instruments;

or through the connector cable to the SPEEDTRONIC* page. The points

on the patchboard which are wired through the connector to the SPEEDTRONIC*

page are shown in The System Elementary for the specific control on

the 42 series sheets.

The 10 x 10 section of the patchboard, points Al by J10, are connected

to the SPEEDTRONIC¥ page through "Conn A", the "calibrate test" connector,

and the remaining 5 x 10 section, points Al by J15, are connected by

"Comn B", the ™Aux test" connector.

1" On the layout sheet the pin nunbers to which the input/output are
connected appear as the small nunber in the lower left hand corner

of each bl ock.
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. FEATURES = (Continued)
¢. PATCHBOARD - (Continued)

2. The "calibrate test" connector and the "auxiliary test" connector

7§ Shown on the 42 series sheets of the sysiem elementary

for each unit. These sheets name and reference the point in the
circuit to which the point is connected - if it is used.
3. To facilitate working from the system elenmentary to the calibrator

for a particular point, the coordinates on the patchboard are

given adjacent to each point {in "{he system elementary. ~— — T

H
1
s
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1T TYPITAL CALIBRATION

A, GENERAL
Once power is applied after prelimnary checkout, the unit is
ready for calibration. Plug in the calibrator and check that proper
power is available at the patchboard points Al thru A6, and 3KHZ
power oscillators A9 and Al0 (refer to patchboard |ayout oL

of the turbine control elenentary).

1. Necessary Connections for SPEEDTRONIC* Calibrator

Connector "A" from calibrator should be connected to "calibrate test
card sl ot" on SPEEDTRONIC* page.

Connector "B" should be connected to "Aux. Test Card Slot" on
SPEEDTRONIC* page.

Refer to job elenentary to determne location of these two card slots

(normal |y shown on sheet h21_ of el er;entary). I

2. Additional Instrumentation

Other instrunments that_can_be supplied with the calibrator are:

_ Digital Voltmetexr 4 Digits (3% Digits)

Count'er 20z = 80Miz 7 Digits
In additional to the SPEEDTRONIC* calibrator, other devices that
can be used to calibrate or troubleshoot are:

Milti Meter « 20,000 Chns/Volt
Such as - Triplett Mdel 630

. or Sinpson Mdel 270 |

Osecilloscope. - (for troublesheoting only)

Such as = Tektronix 453

SPEEDTRONIC* Protective Logic Test Aid Mdule - catal og #27746557G1.
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1. TYPICAL CALIBRATION ~ (Continued

A. CENERAL - (Continued)

3. References:

a) Instruction Book - Conprehensive information, one lines, |ocations
of adjustnents.
b) Job elementary diagram = Circuit, pin nunmbers, card |ocation,
pot. identification,
c) Turbine Control Specifications - Design and application
paranmeters, device settings,
calibration procedure.

4. Techni ques and Procedures

a) Use a voltmeter to determine logic level of signal.
"0" = OV to .& (H gh threshold "0" up to L.5v)
"1 = bUTSV to 12V
b) Definition of Range, Span, Zero, Ofset, Gin
Gven: Exhaust tenperature variation of 3000 and 1000° which
produces signals of 1.83Mv and 23.41 Mv;
Signal _span = 23.41 Mv - 1.83 My = 21.58 W
Signal range = 1.83MV to 23.41 My

Signal zero or offset = 1.83 wv

If this signal is anplified to 1.0v and k.5v,
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“TYPI CAL CALIBRATION = (Continued-

A, GENERAL = (Continued)
4, (Continued)

Sheet -~ 12

output span = 4.5V - |.w = 3.5V
Qutput range = |.W k4,57
Qutput zero or offset . W
Anplifier gain = Qutput span
[ nput  span
= _3.5v = 624 v
21.58uv M

e) Adjusting "zero" and "gain" of an anplifier (ZERO OFFSET)

Theoretically you should adjust

the zero because gain affects zero and zero does not

gain. However,

since you want to start

and nore practical

Using the wvalues in the exanple (b)

1. Apply 1.83Mvy to input.
2. Adjust zero for
3. Apply 23.41 W to input.

4. Adjust gain for 4.,50utput.

the gain first,

since many anplifiers are not

in the right

1.0V output.

then adj ust
af fect
perfect and
"bal |

park", an easier

method is as follows:

above:
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II. ﬁ"ﬁ”@ﬂf’&ilﬁ&étmm——_gcﬂn;inued)

A. GENERAL = (Continued)
L4, (Cont i nued)
c) (Continued)

5. Apply 1.83 W to input.
Note : Because of the gain adjust, the zero has noved.

6. Readjust zero for 1.0V output.

7. Apply 23.41MV to input.

8. Readjust gain for 4.5output.
Note : The anount of readjustment decreased wth each

adj ust ment .
9. Repeat 1 to 8 until no readjustment is necessary.
d) "Nulling" or "balancing" the summing junction.

1. Wthin the stable operating range of an operational anplifier,
the sum of all currents to the summing junction is zero.

2. Many of the anplifiers used herein have integrating feedbacks.
This means that, if the net current to the summng junction
is negative, the output volts wll continue to rise and con-
versely, a net positive suming junction current wll cause
the output volts to continue to decrease. Wen the swumming
junction current is zero, the output will stop integrating

and the volts wll remain constant.
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GENERAL

-~ (Continued)

4. (Conti nued)

d)

(Conti nued)

3. A voltnmeter on the output of the anplifier can be used to de-
termne when the integration stops. However, an easier nethod
is to use the function indicating lights. For exanple, consider
the tenperature control card STKA and we want to set the iso-
t hermal base reference to 1000°F,

a) Input an exhaust tenp. signal of 1000°F. (4.5ve@ pin 17)

b) Quickly rotate and counter rotate base reference pot. R95
so that tenperature control indicating light goes on and
off. (Note: Pot. novement causes anplifier to integrate
voltage up or down. Light driver is voltage sensitive;
above 28v = Light out and bel ow 28V = Light on). As you
rotate and counter rotate and the light goes on and off,
reduce the amount of excursion until the light just stays
on. Set the pot. at the mdpoint of this mninmm excur-
sion.

e) The summing junction is now "nulled" for this particular

setting.
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||. TYPICAL CALIBRATI ON - (Conti nued)
A GENERAL = (Continued)
4, (Conti nued)

e) Inputs and Qutputs

1. Frequently, the Control Specification will refer to pin nunbers
on various cards, for nonitoring, logic forcing, or even
signal insertion. This does not mean that you should work on
that pin; on the contrary, you should avoid working on the
pin itself. Rather, you should refer to the pin and the card
on the Turbine Control elementary and, if possible, determne
some nore appropriate point, on the same point in the circuit
as the pin, but physically nore accessible. For exanple, the
point may be available on the calibrator patchboard; it may be
available on a card front; it may be an incomng signal wth
isolation LED indication; it may be the output of a SIEH
el enent which has LSD indication and is forcible fromits
front; it may be the output of a STDC elenent which has TIED
i ndi cation.

2. Logic Forcing
The SIEH element can be forced to a "1" or "0" from the front.
All elements may be forced "O"™ on the outputs, but nust never
be forced to "I.".
i.e. You nmay junmper any logic signal to D-COM (to force "O")

but must never junper a signal to P12V or P5v to force “1".
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11. TYPICAL CALIBRATION - (Continued)

B.

SIGNAL  SQURCES

The signal source outputs appear on the patchboard so that they may be
connected to any other point on the patchboard by junpering with the
mniature plugs supplied with the calibrator. Sources may be accessed
for use into points not on the patchboard by patching them to large
jacks such as "SCOPEY, "DVM", or "CTR", These jacks will accept
standard "BANANA" plugs or may be wired to by clanping the wire under
termnal binding post.

1. MLLIVOQLT for thermocouple sinulation may be acconplished 3 ways:

a. If a cold junction conpensation network is available for the
particular type of thernmocouple to be sinmulated (such a
J type Iron-Constantan; K type Chromal-alumal), it may connected
with the proper thernocouple wire between the source and the
T. C anplifier. Standard thernocouple tables can be used to
convert from the tenperature desired to the'mllivolts which
nust be neasured.

b. If the cold junction conpensation network is not available the
above nethod wll work provided the anbient tenperature is
nmeasured and difference between anbient and 32°F (which is the
reference used in the tables) is subtracted from the table value

of mllivolts for the particular tenperature desired to sinulate.
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Il. “TYPICAL "CALIBRATION = (Conti nued)

B.

SIGNAL SOQURCES = (Continued)
1. ¢. If a tenperature indicator such as the one on the SPEEDTRONIC*
control panel is available the tenperature may be read directly.
The anplifiers and trips may then be set without measuring
mllivolts
SAMPTE CALI BRATI ON PROCEDURE
The following is a brief description of the steps required to use the
calibrator; as one exanple let us consider the case where the overspeed
trip points are to be checked. The actual detail is defined in the
Turbine Control Specification; the following is only a description
of how to find your way around:
1. Calibrator must be plugged into the panel X
2. The panel nust be powered up.
3. Refer to the Turbine Control Elementary Index, sheet AQOO and
deternmine which sheet the "Overspeed Protection" is located on.
4L, Refer to the Overspeed Protection circuit in the Turbine Control
El ementary
5. Refer to the Turbine Control Specification for the details
on settings and procedure.
6. The control specification will typically say "insert a speed
signal of X frequency to the Overspeed Protection Card, pins
¥s z."
T. Refer to the elenmentary Overspeed Protection circuit and |ook
for a cross reference to sheet %28 or koc.
8. Follow the cross reference to sheet Lop or L2¢ and determine

the corresponding calibrator patchboard |ocation; one position
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per Overspeed Protection card. The return is via A-COM on
Pat chboard @1 thru G 10. )

9. Refer to sheet 42D of the elementary, the patchboard |ayout.
Pick out a frequency source - G or Cl0.

10.  Junper the frequency source to the patchboard position of step
8.The return (COM is taken care of internally.

11.  For nonitoring, junper El to the frequency source and Fl tE) A- COM
(ie. G1). This puts the frequency signal on test jacks CTR (+)
and (-); These test jacks will accept a standard plug for frequency
monitoring with a counter.

12. Adjust the frequency with the "COURSE' and "FINE' Frequency
adjusting Potentioneter on the Calibrator; The potentionmeters
are clearly |Iabeled.

13, Cheek the Overspeed Protection function as defined in the Turbine

Control  Specification.

REVISION _VARIATION _DEFINITION

and have been nmade to meke the calibrator nore versatile. The revision

nunber is not on the nameplate, but the revision of any particular calibrator
is readily apparent from the follow ng:

REVISION 1: The original form used nomenclature on the switches as illustrated
on sheet 3. Also it has seven test jacks on the right hand side of sheet 3, ~
REVISION 2: Added two test jacks, AUX (+), (~), wired to patchboard points

E2, F2 respectively and spaced all test jacks to take a standard size plug.
REVISION 3: The switch designations were changed from names to swtch nunbers,

i.e. SWl,2 etc. Nofe that the switch numbers on the calibrafor drawings were

changed to_facilitate a.Jett_to right flow of swich numbers.  This_cbange. alLQus
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any one switch to be used for different functions from one panel to another.

The switch's function is defined on sheet L2 of the panel elenentary.
The switch nunbering is as follows:

SW1 sw2 SW3 Swl SW5 SW6

0 (0] (0] (0] (0] (0]

SW7 Sw8 SW9 SW10

(o] (0] (] 6]
In addition to the change in switch nomenclature, 12 additional wire runs
from the panel to the patchboard have been added as foll ows:

connector A: pins k9, 51
connector B: Ppins 1, 2, 23, 2k, 27 28, 29, 30, 50, 51

This further increases the capability of the calibrator. Your calibrator wll

have these extra runs if it has switch nunbers on the naneplate; it will

not have these runs if the switches have names as illustrated on sheet 3.~
Sa— \

Any panel may be calibrated with any calibrator with the follow ng reservations.

[imtations:

(a) Switch designation may be confusing, but are defined above.

(v) The 3.2 interconnecting wires defined above will not be on revisions

1 and 2 and may be a problem when a Mark Il Industrial panel is

to be calibrated with a revision 1 and 2 calibrator. This limtation

may be identified by referring to the 42 series sheets of the panel

el ementary.
A modification kit is available to take care of limtations (a)

(b) where needed.
() The voltage/current source on IC3600SCZA, Rev. A is not capable

of providing a 50 MA pressure signal when used on a Mark 11

panel. (It's QK on Mrk I). |If this signal is required for

REVISION 4: The "TEST" pot_RHI1 was changed froma 1 turn 100K

to a 10 turn 10K.
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03 PURPOSE
Is to prov{de a convenient, fast and accurate method for checking and
05 calibrating Spcedtronic Panels. It is packaged i n a carrying case
and is electrically connected with
07 ribbon cables. It provides frequency signals to calibrate the speed
controls, millivolt signals for the temperature controls, voltage or current
09 signals for the pressure sensors, precision voltage references for cal i brating
instruments, and control signals are made available for monitoring.
11 The equipment has been designed to provide a turbine simulate function
within the present housing with a mi ni mum of change.
13
15 PARTS
1. Connectors - two card and ribbon cables with fifty one wires are
17 used to connect the Speedtronic page with the calibrator. Each
cable will be six feet long. The A connector (red)is used primarily for the
19 Calibrator asd its signals while the B connector (bluc)is used primarily for
monitoring speedtronic signals.
21
2. Directomatic 2 card rack « an eight card slot sack is provided.
23 The two left most slots are provided to accept the connector cards
of the ribbon cable. Three slots are for the IC3600SVFA, SCZA, and
EPSS cards, Three slots are provided,without receptacles,as space for future
25 Optlo\:\n-u.
a ) 1I¢3600sVra voltage to frequency convertor. This card is
27 used in conjunction With the Frg. pots to generate variable
frequency sine waves. There are two circuits on a card.
29 See the card application notes for more information.
b ) IC36008CzA salibrator signal source. This card contains
31 three different types of circuit. These are:
1 - one standard voltage source - 3 card front jacks
33 are provided for meter calibration.
2 = one voltage and current source.
35 3 = two millivolt sources.
See the card application notes for more information.
37
¢ ) IC3600EPSS =-50V to -12¥ regulator. This card converts
-50V to -12V DC. It is only necessary when -12V is not
39 available in the system. The card does not have tg be
i removed from its slot when the -50y' is not present.
43 3. Patchboard =~ There are two patchboards used in the equipment. One
is a one hundred pin (10X10) Vector patchboard; the othe®, a fifty
45 pin (10X5) Vector patchboard. Thel0X10is used prinmarily for
calibrator applications and the 10%X5 for monitoring speedtronic
control signals. A quantity .of piggyback type patch plugs ate
47 provided for patching.
49
51 2l 4QA3,35M, 2520
W T aey. PRRTS T0SEAT Tar AL e Jrtamentany p1aGaak Calibrator
g frev-: [V g, D’% GENERAL & ELECTRIC | Application Info.
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03 . . .
4. Potentiometera =« eleven two watt potentiometer8 are provided for use
05 with the voltage to frequency convertors, millivolt sources, voltage,
source and test functions. They are single turn pots and full counter
07 clockwise is the minimum position.
09 5. Switches = ten miniature size switches are provided for sequence simulation,
thermocouple transfer and test function. All switch toggles in the up position
1 (toward the card rack) provides a closed circuit.
13
15 6. Test Jacks = four pairs of miniature binding posts are provided to
accomodate digital voltmeters, counters and oscilloscopes.
17
19 7. Storage = space is provided for two small instruments, instruction
book and connector cables.
21
23 8. Enclosure = is simlar to a suitcase and hinged such that it is
stable in the open position.
25
9. Chassis Ground is brought to a Jack (Green) which can be connected to
27 Earth Ground.
FUNCTIONS
29 1. Monitor = the fifty pin patch board All-—>»J15 is provided to
monitor Speedtronic signals. The procedure is to patch the desired
31 signal to a test jack where it can be instrumented.
33 2. Two variable frequency oscillators are contained in the IC3600SVFA
card. The circuits are used with four pots to achieve a variable
35 frequency output. By addit ion of a signal conditioning card, it is
possible to achieve voltage control.
37 3. A variable voltage source with a. ten ohm shunt is provided. It is
capable of operating from either a +50V supply or a +12V supply.
39 It can be controlled from an external voltage signal for the simulate
opt ion.
41 . . .
4., The Standard voltages are precision voltage references for calibrating
instruments. The two voltages are nominally +6 volts and +20 mv; t he
43 actual values are recorded on the card front during card test. All
calibration must be done at the jacks on the card front to avoid voltage
43 drops.
47 5. Two millivolt sources are provided which are adjustable from 0O-50
millivolts with 1 ohm output impedance floating with respect to the
49 system. Provision is made for voltage control of mv output. for the
simulate option.
¢ S BEAL,4QA2,3SA1,2520
sty foa v, 4 LU o 51."9-3-"' APPROVALS W - HEIMETARY DIAGAAM 1 | {hrato
Y I Ve 2 00 v 7 G EneaAL $ ELECTRIC | Abplicacion Tnfo.
%ﬁl}u«g:ﬁ?r? a2, /0, 2 F 2O INDUSTRY CONTROL DEPT. IC4588A100
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03
6. Switches are provided to accomplish the sequence simulation.
05
07 POWER
All power is supplied to the Calibrator ‘from the Spaedtronic Panel via
09 the ribbon connectors. t DCOM has been used as power common and ACOM
used as signal common.
11
PERATING CHECK OF ELECTRONICS
13
A. Install A connector in proper Speedtronic slot.
15

B. 1. Check to see that the necessary DC buses are present.
2. Check to see that the 8.4V 3KH voltages are present.
7 (use Signal, Definition and Location chart to determine
proper points).
19
¢. Millivolt Source =
21 1. Put SWl switch in the down position.
2. Put millivoltmeter from MVA+4 to MVA~ by patching E6 to C4
and F6 to C5.

23 3. Turn MVl-coarse pot from one end to the other. MV meter
) should vary between OV and at least +50M.
25 4. Set output at 25 mv with MVl coarse.

‘5. Turn MVl fine pot from one end to the other. MV meter
a7 should vary at least 3 mv from the 25 mv reading. e

6. Put SW1 switch in the up posit ion.
29 7. Millivoltmeter should read QV from MVA+ to MVA-. (No control from MVl Knob)

8 Put milliveltmeter from MVB+ to MVB- by patching E6 to C6; F6 to €7 and
3 GS5. (Remove E6 to C4 and F6 to C5 and €5 to GS) .

9. Meter should read 25 mv +3 av.
. 10. Put SWl switch in down position.
33 11. Turn Mv2-coarse pot from one end to the other. w meter

should vary-between OV and at least i-50 mv.

15 12. 8Set output at 25 mv with W2 coarse.

13. Turn M¥2 fine pot from one end to the other. MV meter
"7 should vary at least 3 mv from the 25 mv reading.

14. Put, SW1  switch in the up position.
<19 IS. Millivoltmeter should read 25 mv +3 mv (same reading as
) step 5). (No Control, From MV2 Knob)
41

D. Current Source =

413 1. Patch C2 to E6 and Gl to F6.

2. Monitor between +DVMA and -DVMA at the test jacks with a
¢15 voltmeter.

3. Vary Curr. Coarse from one end of the pot to the other. _
‘“7' Voltage should vary between OV and at least 34V when 450V

DC is present.
Voltage should vary between OV and at least 8V when only +12V
419 DC is present.
51 3€A1 .,LQA3 38A1, 250
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03
E. Voltage co Frequency Convertor -
05 1. Patchhc | to E4 and G 0 te ¥4,
2. Monitor FRQl with oscilloscope at Scope A test jacks. A 10 to 11
07 volt peak to peak variable frequency 15Hz to 12.5KHZ Sine Wave
will be observed. (it is necessary to vary coarse pot to start wave).
3. Vary FRQl coarse from one end of the pot to the other. Frequency
09 should vary from at teast 15HZ to 12.5KHZ (66.7M8 To 80.0
microsec. peried).
11 4. Set frequency at 6KHZ (167 microsec period). Vary FRQl fine
from one end of the pot to the other. The frequency should
|13 change approx. 250 HZ. ‘
; 5. Monitor FRO2 with oscilloscope . Remove Cl to E4, install €10 to E4. A 10
15 to 11 volt peak to peak variable frequency 15HZ to 12.SKiiz Sine
wave will be observed.
6. Vary TFTRQ2 coarse from one end of the pot to the other.
7 Frequency should vary from at least 15HZ to 12.5KHZ (66.7MS To
80.0 microsec. period).
19 7. Set frequency at 6KHZ (167 microsec. period). Vary FRQ2 fine
from one end of the pot to the other. The frequency should
21 change approximately 250 Hz.
23
25
27 .
25
31
33
a5
37
3¢
41
43 -
45
47
49
51 3EALMQ AL, 3SA1,25LD
L
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03 APPLICATION NOTES = {L3800SCZA
THIS CARD CONTAINS THREE DIFFERENT TYPES OF CIRCUIT, THESE ARE{
05 A . ONE STANDARD VOLTAGE SCURCE
8. ONE VOLTAGE AND CURRENT SCURCE
Q7 £, WO MILLIVOLT SOURCES
09 A, STANDARD VOLTAGE SOURCE
THIS CONSISTS OF IWO VOLTAGE SOURCES WHICH CAN BE USED FOR CALIBRATING jNSTRUMENTS,
THE SOURCES ARE NOMINALLY 6 VOLTS AND 20 MILLIVOLTS, THE PRECISE VALUE AT ROOM
11 TEMPERATURE WILL BE RECORD&D ON THE CARD, THE VOLTAGES ARE DERIVED FROM THE 12¥
D,C, BUS BY MEANS OF A REFERENCE DIODE CRLO AND A RESISTANCE BRIDGE, THE NOMINAL
13 8 VOLTS WILL BE A MIN. OF 5.9 VOLTS AND A MAX. OF 6.5 VOLTS AT 25° €, THE VARIA-
TION OF VOLTAGE WITH TEMPERATURE CHANGE IS .65 MV,/°C, THE 20 MV, NOMINAL OUTPUT
15 WILL BE ,3% & 2% OF THE NOMINAL &' OUTPUT. THE RECORDED 6 VOLT VALUE WILL BE MEASURED
WITH A 5% METER OR BETTER.
17 INPUTS? 412Y D.C, PIN2710 MA,
OUTPUTS: 46,2" D.C. U1 420 W . D,C, J2
9 THE CUTPUTS SHOULD BE MONITORED WITH INSTRUMENTS WHICH HAVE HIGH INPUT IMPEDANCES.
21 8, VOLTAGE AND CURRENT SOURCE
THIS IS A VOLTAGE SOURCE WHICH IS CAPABLE OF DELIVERING 0 TO 35 VOLTS AND 0 TO 50
23 MA, (s0Y BUSS)
25 1T CAN EE CONTROLLED FROM AN EXTERNAL VOLTAGE S 1GNAL FOR THE S IMULATE QPTICN,
. I N THE CALIBRATE MODE, THE SPOT TERMINAL IS CONNECTED TO A PA{R OF POTENTCMETERS
21 AS SHOWN IN F1Gy 1, COARSE AND f INE CONTROL OF THE OUTPUT IS PROVIDED &Y THE TWO
POT
29
3 COARSE FINE
50K TO SPOT
33 sK
35 ov
37 F1G, 1 =« POTENTICMETER ARRANGEMENT FOR VOLTAGE AND CURRENT SOURCE,
39 POTS, THE PSIM OUTPUT IS A CURRENT LIMITED EMITTER FOLLOWER, THE SPOT INPUT 1S ALSO
USED FOR THE SIMULATE OPTION,
41
THE BUS VOLTAGE FOR THE CIRCUITHILL BE EVITHER +50Y OR +12Y . WHEN THE +12Y |5
THE BUS THE DEVICE WILL BE EQUIVALENT TO 0 TO 11" WORKING THROUGH 260fi, THE APPLICATION
43 IS SUCH THAT WHEN THE $50' IS NOT PRESENT, THE HIGHER VOLTAGE OUTPUT IS NOT REQUIRED,
THE CURRENT SIGNAL PROVIDES ABILITY TO READ VOLTAGE DROP ACRCSS R17,
45 INPUTS; +50Y 55 MA NOMINAL, 190 MA MAX P IN 24  OUTPUTS: CURRENT SIG  PIN 10
+12Y 46 MA MAX PIN 27 PSIM Pin 18
47 SPOT PIN 11
49
5t PROPRIETARY INFORMATION OF THE GENERAL ELECTRIC COMPANY
REY. 1 REY. 4 Tl!’l. L) nmri :}38 ”m};h\ ELEMENTARY DHAGRAM
REY. 2 135060 - FIRST MADE FOR GENERAL @ ELECTRIC CAL |BRATOR S!GNAL SOURCE
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01
03 C. MILLIVOLT SCURCE (2 CIRCUITS PER CARD)
05 ADJUSTABLE FROM '0=50 MILLIVOLT WITH 1 OHM QUTPUT IMPEDANCE, FLOATING WITH RESPECT
TO THE SYSTEM, PROVISION IS MADE FOR VOLTAGE COMTROL OF MILLIVOLT OUTPUT FOR SIMULATE
OPTION,
37
THE MILLIVOLT SOURCE DERIVES ITS POWER FRCM THE LVDT OSCILLATOR. INPUT VOLTAGE
09 LEVEL |5 8,4") FREQUENCY 3 KH, THE MAX4 CURRENT DRAWN IS 1SOMA RMS, THE A.C.
VOLTAGE IS RECTIFIED AND FILTERED, AN EMITTER FOLLOWER IS USED TO CONTROL THE VOLTAGE
11 ACROSS A RESISTANCE DIVIDER.. THE CUTPUT IS A PORTION O f THIS DIVIDER; THE S C POT
INPUT |S CONNECTED To SLIDE OF A 1K POTENTIOMETER WHICH IS CONNECTED BETWEEN THE
13 3% anD 0¥, 1T PROVIDES THE COARSE ADJUSTMENT OF ME QUTPUT, SC POT S ALSO USED FOR THE
SIMULATE CONTROL, THE SLIDE Of A 1K POTENTICMETER IS CONNECTED TO SFPOTp THE POTENTICMETER
15 IS CONNECTED BETWEEN 3¥" AND 0Y, THIS PROVIDES THE FINE ADJUSTMENT FOR THE OUTPUT,
INPUTS;  8.4¥,3KH PIN 32,(48) OUTPUT: OUT PIN 29, {38)
i7 SCPOT PIN 35, (45) 3¥PIN 28, (38
se PIN 30, (47}
19 SFPOT PIN 31, {4}
21 CONNECTION FOR CALIBRATOR IS AS SHOWN BELOWS
FS .
23 32_tse]_~ FTCLTVOLT SOURCE
25 * av | 28 {36}
! 1.4
c 3KH
S | —_ [ our |22 (38)
27 35 _45) Isceor
v
, 0 {43)
1 31 (4 SFPOT
+
31
D, FOUR RESISTORS AND A CAPACITOR ARE MOUNTED ON MIS CARD WHICH ARE USED IN COMJUNETiOM
a3 WITH THE CALJBRATOR,... . . . -
35
37
29
41
43
45
47
49
51
PROPRIETARY INFORMATION OF THE GENERAL ELECTRIC COMPANY
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APPLICATION NOTES

THIS C }RCY 1T CONVERTS ~350%¥ D .C. TO ~12Y D. C. 8Y MEANS OF A VOLTAGE CCHTROLLED SHUNT

REGULATOR.
AMBLIFIER,

INPUTS :

CUTPUTS :

A SHUNT TRANS 1STOR IS CONTROLLED BY A VOLTAGE SENSING M ICRCELECTRCN I OPERATIONAL
A ZENER SUPPLY CAPABLE OF 60 MA. PROV {DES 5.3' FOR INTEGRATED C IRCU i 7S,

+ 12Y 0.C. PIN 27 70 MA. MAX
w 50Y D.C. PIN 30 300 MA, MAX
-12¥ T 1" PIN 29 250 MA. MAX
+5 3" £ 5% PIN 26 80 MA. MA MAX

REGULATION: =12Y D.C. & ,03Y FROM 10 MA. TO 250 MA.

RIPPLE.

LESS THAN 10MV P-P ON ~12¥ SUPPLY

THIS CARD MUST B8E MOUNTED IN THE LAST USABLE CART) SLOT IN ME CARD ROW OR LEAVE SPACE FOR 2 CARDS
IN THE CARD ROW.
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APPLICATION _ NOTES A
0 FUNCTION: THIS CIRCUIT IS USED IN THE SPEEDTRONIC CALIBRATOR/SIMULATOR, IT CAN ACCERT
A VOLTAGE VIA A SIGNAL CONDITIONER CR USE ITS OwWN SWITCH QUTPUT VIA AN EXTERNAL POTENT IOMETER
07 TO CONTROL A FIXED MAGNITUDE VARJABLE FREQUENCY SINE WAVE QUTPUT, THE SINE WAVE IS USED TO
SIMULATE THE OUTPUT OF A MAGNETIC PICKUP WHICH IS THE SPEED SIGNAL FOR THE TURBINE SHAFT,
09 WHEN USED IN THE CALIBRATOR THE OUTPUT FREQUENCY IS CONTROLLED BY A POTENTICMETER, WHEN
USED {N THE SIMULATOR THE OUT FREQUENCY IS CONTROLLED BY A D.C. VOLTAGE VIA A SIGNAL
CONDITIONER,
1"
CIRCUIT DESCRIPTION:
‘ THE CJRCUIT CAN BE BROKEN DOW INTO FOUR PART-S:
15 1. INTEGRATOR
2, SWITCH-HYSTERESIS
17 3. SHAPER
4, SIGNAL CONDITIONER
19
INTEGRATOR SHAPER SINE
21
23 SIGNAL ] TRIANGLE
o5 COND=
I T1ONER HYSTERESIS
‘ SWITCH
A
29 FI1G. 1aBLOCK DIAGRAM
3t THE INTEGRATOR IS A MICROELECTRONIC OPERATIONAL AMPLIFIER. | T W LL INTEGRATE ITS {NFUT UNTIL
THE OUTPUT CAUSES THE HYSTERESIS SWITCH TO OPERATE. AT THIS TIME THE INTEGRATOR INPUT WitL
13 REVERSE POLARITY AND BEGIN INTEGRATING IN THE OPPOSITE DIRECTION UNTIL THE HYSTERESIS SWITCH
IS SWITCHED BACK TO ITS ORIGINAL CONDITION, THE RESULT IS THE GENERATION OF A TRIANGULAR
: WAVE AT THE INTEGRATOR QUTPUT. THE FREGUENCY IS CONTROLLED B8Y VARYING THE MACN!TUDE CF THE
35 CURRENT | MO THE INTECRATOR INPUT, THIS IS DONE BY MWNS OF A POTENTIOMETER IN THE SWiTCH
CUTPUT OR 6-f MEANS OF AN EXTERNAL CURRENT SOURCE FED THRU A PA IR OF DIODE SWITCHES WHICH
37 ARE CONTROLLED BY THE HYSTERESIS SWITCH OUTPUT.
19 THE INTEGRATOR OUTPUT IS FED §NTO A SHAPER WHICH IS AN OPERATIONAL AMPLIFIER WITH VARIABLE
GAIN, THE GAIN IS REDUCED AT THREE DISTINCT LEVELS. TWQ ARE ATTAINED 8Y VARYING THE FEEDBACK
~ RESISTANCE THE OTHER BY VARYING THE INPUT RESISTANCE. THE RESULT OF THESE GAIN CHANGES IS A
ROUNDING OF THE TRIANGLE WAVE FEAK AND A STEEPENING OF THE ZERO CROSSOVERS TO Al-i-A IN A SINE
WAVE.
43
CIRCUIT CHARACTERISTICS:
45 1,POWER INPUT +12v 100 MA WITH 1000 LOAD
=12V 100 MA wiTH 100Q LOAD
47
2. SIGNAL INPUT: VIA PQTENTICMETER OR DIODE SWITCHES Q=+1,0 MA VARIES THE FREQUENN FRCM
0 TO APPROX . 12 KHZ.
49
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3, SINE WAVE OQUTPUT:

VOLTAGE = 10V P-P OR 3,53 RMS,
RENT - 140 MAP-P OR 49.5 MA RMS
(WITHOUT CHANGE IN OUTPUT VOLTAGE LEVEL)

CUR

FREQUENCY -CONT INUOUSLY VARIABLE FROM 0 TO12 KHZ
LOWEST USEABLE FREQUENCY = 15 HZ.

CALI BRATOR HCQKUP:
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