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Introduction: 
This manual is presented to WPAFB as an aide in sorting out the Monitor and Control 

System (MCS) hardware that was implemented by Belcan Corporation. Several revisions of the 

actual hardware have occurred, but until now, the documentation was scattered and not completely 

up-to-date. The main goals of this manual are to: 

1) Consolidate the various hardware reference manuals and coordinate the manual with the 
existing wiring. 

2) Outline the changes made by Calspan with regards to the main valve activation system 
and the isolation valve 

3) Provide a formal list of Calspan recommendations for the MCS system for future 

efforts. 

The report is organized into two main sections. The first section is a discussion of the three 

items listed above. The second section contains the wiring diagrams and the reference material for 

the parts installed by Calspan. The wiring diagrams are organized a little differently from the 

original MCS hardware reference manual. In this section, all of the wiring diagrams generated by 

Paul Fuller are in Tab A. Tab B contains the general diagrams which show the power connections, 

placement of instruments, etc. (pages 3-7,11-12, and 17-19 of the original manual). These pages 

have not been checked by Calspan and are most probably incorrect, since many of the instruments, 

and the power supply for them have changed. Tab C contains the wiring diagrams for each Genius 

I/O block, grouped according to block number. To our knowledge these are presently correct. 

Tab D contains the wiring diagrams generated by Calspan for the main valve activation system. 

Finally, Tab E contains some reference information about the power supply, relays, and LEDs 

used in the main valve activation system. 

All of the wiring diagrams were printed using MacDraft (Macintosh based software) and 

this document is generated using Microsoft Word. Computer disks are provided at the back of this 

report as well as a directory listing. Just about any computer drawing program and word 

processing program should be capable of accessing these files. 



Section I:   General MCS Discussion 

1.1 Consolidation of Different Manuals 

The wiring diagrams come from the original MCS hardware reference manual, Paul 
FuUer's working notebook, and Calspan wiring diagrams for the main valve system. In general, 

most of the wiring diagrams were generated before the entire system was installed. There were 

several items called out in the original plans for both the hardware and the software which were not 

fully implemented. The most notable example is the limit switches on many of the valves. While 

these valves were wired with limit switches, and the wires connected to the Genius I/O stations, 

they were either not connected to the Genius I/O blocks or the software was not implemented to 

use the limit switches. Since the Genius I/O blocks can be changed from input to output, several 
of these limit switches have been removed from the wiring diagrams, freeing up space to do other 

valve manipulations. These limit switches can be easily connected by finding (at the Genius I/O 

box) the appropriate wires (since the wires are already run to the limit switches). However, one 
may need to change the software to incorporate those changes. 

Paul Fuller reworked most of the main circuitry for controlling the speed of the turbine. 
These changes are reflected in his drawings (contained in Tab A). However, his power 

connections are almost certainly different from the drawings noted in the introduction. Calspan has 
not been in a position to check these drawings for accuracy. This is a book keeping task that the 
Air force will have to assume. 

At this point, we believe that these drawings represent the most up-to date version of the 

MCS. However, as parts are added (such as a cooling system or an enunciator panel) these 

connections will probably change. We encourage the Air force to keep this manual up-to-date, and 
remove non-functioning or outdated equipment quickly. 

1.2 Calspan's Main Valve Activation System 

Calspan assumed responsibility for developing the main valve activation system when it 
became clear that Belcan could not develop either the fast-acting valves or the fail-safe piping 
arrangement. The majority of this system is described in more detail in the "Main Valve Report"; 
here, only the electrical components are described. 

The valves chosen to control the main valve activation system are Whitey 45 series valves 
with 120 VAC electric actuators. These actuators differ from the ones chosen by Belcan for many 

of their applications. These valves, when a set of leads are activated, move to a preset position and 

then shut the power off. Re-energizing the same leads will not make the valve move. This is 

extremely useful because power is only flowing when the valve is changing position. This makes 
for a much quieter (electrical) system. The downfall of this system is that the Genius I/O blocks 

are not isolated. Even when the power is off, high voltage potentials can exist between the two 



terminals (when power is off, the Genius manufactures mean that a very low current will flow). 

These voltage potentials were enough to cause some valves to actuate when they were not 

supposed to (an intermittent problem). This situation is solved by using a set of isolating relays. 

In fact GE manufactures relay blocks for the Genius I/O but they were not ordered because Belcan 

was using a system which had power on the entire time for all of their actuated valves (this 

approach results in the generation of lots of electrical noise). 

Calspan built a set of relays to run the main valve activation system. There is nothing 

exceeding complex about the system In fact many of the relays came from Radio Shack. These 

relays, as well as the power supply for the Marrotta valves, are enclosed in a box which has been 

attached to the Genius I/O box mounted near the supply tank. The wiring diagrams for the main 

valve are shown in Tab D. The first page shows the wiring diagram for the three Marrotta valves. 

One can see that the power for valve EV602 can only be obtained if EV603 and EV603' are 
activated. 

Originally there were only two Marrotta valves (EV602 and EV6031). However, we ran 

into a problem with the system not maintaining pressure during one step of the activation process. 

This was because the limiting choke in the activation system is the Marrotta valves which required 

us to add one more valve (EV603'). This valve is activated exactly the same time as EV603 and is 

thus virtually indistinguishable from valve EV603. One will also note on this page the presence of 

the LM7812 chip. This was used to convert the power from the Power One #F28-12-A power 

supply into 12 VDC. This power was originally used to run the positioning LED's (on the 

Calspan actuators), and latter to power the positioning LED's on the main valve. The present 

system exists so that one could place two LED's on each of the Calspan actuators and channel that 

information to the MCS (in order to provide a reading of the position of the Calspan actuators). 

This diagram is shown on page two. Note that information about the Power One, LED's and 

Relays are contained in Tab E. 

Page two shows the relays that have been installed to take the 12 VDC signal which is 

generated by the LEDs and use it as a control to the MCS. Presently the relays exist as does a 

power source for the LEDs, but the software is not written to interrogate these Genius I/O blocks, 

nor are there enough LEDs. Even if one did not wish to pursue this exact instrumentation, those 

relays could be used in other 12 VDC signal cases. 

The third page shows the four relays used with the Whitey valves and actuators. Note that 

the Whitey actuators have built in limit switches of which only the main ones are wired. There are 

other switches which are available (such as an off position for three-way valves, and a motor 

running switch) which could easily be connected if desired. 

One important point is that limit switches on the valves are used (for the Whitey valves), 

and the power is taken from the relay for the Marrotta valves. There is no implicit assumption 



made in the MCS that because you told the valve to move to a position that it is in that position. 

This is really a hardware closure versus a software closure. Originally the MCS software often 

assumed because the computer told a valve to change positions that it had done so. We have gone 

through the system and tried to remove those type of implicit assumptions when possible. 

1.3 Isolation Valve Wiring 

1.4 Calspan's Formal Recommendations Regarding the Future of the MCS 

The MCS system is really a combination of three different sub-systems. First there is the 

MCS software and its operating environment Secondly, there is the Genius I/O. Finally there is 

the instrumentation and valves. Calspan is uneasy about the existing MCS system. Presently it 

performs its functions, although we have concerns about its future. It is limited in what it can do, 

it cost to much to change and update, and it uses old technology. Be that as it may, we are 

compelled to use the system as it exists for now. However, we feel there are several cost effective 
ways of using the existing system while achieving better overall performance. In addition we feel 
that everyone involved must understand the limitations of the existing system. We feel that there 

will come a time in the not too distant future when the decision will need to be made to update the 

existing system at a substantial cost, or replace it This sub-section intends to focus on some of the 
MCS limitations and make some suggestions for improving its overall operation. 

1.4.1   MCS Limitations 

As a forward, the overall MCS system is not limited by any one component in general, but 
rather it suffers from a cumulative effect of inadequacies in all three groups listed above. The 
software is extremely limiting. When Calspan first arrived, we created a new menu to control four 

valves on the main valve activation system. That additional space made the software uncompilable. 
After consultation with Belcan who indicated that they had a great deal of trouble compiling the 

code, an effort was undertaken to eliminate and streamline the code. At this point the software is 

approximately 2/3 of the original size. The unfortunate pan is that the actual logic contained in the 
code (i.e. if this valve is open check this and that) can be written in about 10 pages (out of over 

100). Most of the written code is used to run the windows format. Clearly as the faculty expands 
to include a cooling system, temperature generator, etc., the main control software could easily 
reach its limits. It seems rather arcane to spend so much software overhead trying to generate a 

windows atmosphere (which can not run separate windows), while there are operating systems 
that already do that (UNIX). 

In terms of the hardware, the Genius VOs are limited to a finite number of blocks (30) per 
controller. While there is still some expansion room, clearly the software may limit one to an 

effective number which is probably smaller than the maximum hardware limit. More importantly, 



as the number of blocks grow, the communication time delay increases. Already at this point, the 

MCS cannot be used to do highly accurate timing, which will be a problem when systems such as 

the cooling system are brought on line. Buying some Genius relay blocks should alleviate the need 

to do extra relay wiring when using electrically actuated valves, which has been a limitation, to 
some degree. 

Our biggest concern has always been with the MCS instrumentation, particularly the 

pressure transducers. While we are not happy that many of the valves are AC activated and remain 

as power drains during the entire time they are activated, this is not as large a problem as the 
pressure transducers. 

Much of the cost of these transducers was spent on the communications components of the 

transducers. The actual transducers are not very accurate, plus one needs two of them for every 

tank which is both evacuated and pressurized. These transducers are expensive because there is an 

A/D chip inside every one. That is why one can scale the output at the transducer itself. This, 

when coupled with the A/D in the Genius I/O and the A/D inside the computer makes for a system 

with three potential places to do A/D work (or confuse the signal). The transducers are designed 

for systems which do not have computers to do the digitization (or for those systems which need a 

back-up independent of the main computer system), neither of which we need. In addition the 

frequency response is extremely low, making them almost completely worthless as diagnostic 

equipment. They cannot be moved easily, nor can they all be calibrated together. They must be 

calibrated separately, which could cause a bias error to develop in the system, limiting the overall 

relative accuracy that could be obtained. In addition, they were selected to have 4-20 ma current 

loops. This probably seemed advantageous to the designer because only two wires are needed for 

each instrument; however, it adds cost to the instrument and makes on-line diagnostics annoying 

(even if using the programmer) and impossible without the device. 

Finally as a clear indication of the quality of the transducers themselves, the MCS software 

vents the tanks until the pressure transducers read atmospheric conditions. However, even after 

calibration, the difference between atmospheric pressure and the pressure transducer readings 

could be a few psi. This event has occurred on several occasions where we removed an access 

plate only to hear more air escaping. Since then, manual MCS vents (i.e. ones that stay open until 

someone closes them) have been installed in the software which allow the operator to override the 

pressure transducer signals and make sure the tanks are fully vented before starting to work on the 
system. 

1.4.2    MCS Suggestions 

Clearly we feel that the pressure transducers should be replaced as they begin to fail. These 

can be replaced much more inexpensively by using standard high voltage output transducers (such 

as from Omega). Most of these can be obtained in absolute format which will mean that only one 



transducer will need to be used for both vacuum and pressure readings. This would cut-down on 
the MCS software needed and the hardware slots. One would have to obtain a power supply, but 
that is relatively inexpensive and could be used to power all the transducers. The MCS could then 

be reconfigured to use a voltage input rather than a 4-20 ma current loop. This will make 

diagnostic work much easier since it can all be done at the Genius I/O blocks. In addition, if the 

pressure transducers were all standardized to 1/2" swagelock caps, they could be removed and 

calibrated together and with the test rig instrumentation. This would help reduce the overall relative 

error in the system. Plus, these types of pressure transducers generally have much higher 
frequency response. 

Another suggestion is to actively limit what the MCS software needs to do. One example is 
that the traversing rings will be run from the Sun computer. Another example is to make a 

separate hardware timed trigger system, which controls the timing of the main valve, isolation 

valve, eddy, brake, etc. Thus all the MCS software has to do is send one initial trigger signal. 

Finally, if there are going to be large subsystems (such as cooling), think about adding a different 

PC controlled system with a different operating system. This provides both experience with other 
systems, and reduces the overall burden on the MCS. 
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AF-1   MCS Hardware Ref. 

Nsma Size Kind Label Last Modified 

D M.V.   Box pg 1 of 3 22K MacOraft document — Thu, Apr 29, 1993. 5:25 PM 

D M.V. Box (page 3 of 3) 28K MacDraft document — Fri, , Apr 30, 1993, 10:45 AM 

D M.V. Box (pg 2 of 3) 19K MacDraft document — Fri, , Apr 30, 1993, 9:47 AM 

D MCS Hardware referenc... 19K Microsoft Word do... — Fri, , Apr 30, 1993, 2:03 PM 

D sheet 10 of 31 37K MacDraft document — Wed, , Apr 28. 1993. 1:30 PM 

D Sheet 13 37K MacDraft document — Wed, , Apr 28, 1993. 7:17 PM                                          - 

D Sheet 15 of 31 34K MacDraft document — Wed, Aug 19, , 1992. 8:55 PM 

D sheet 16 of 31 35K MacDraft document — Wed, Aug 19, , 1992. 9:18 PM 

-    D Sheet 17 27K MacDraft document — Wed, , Apr 28. 1993. 7:34 PM 

.    D Sheet 2 of 31 133K MacDraft document — Wed, Apr 28. 1993. 1:17 PM 

D Sheet 20 39K MacDraft document — Wed, Apr 28. 1993, 3:11  PM 

D Sheet 21 of 31 39K MacDraft document — Wed, Aug 19, 1992. 9:33 PM 

D sheet 22 of 31 39K MacDraft document — Wed, Apr 28, 1993, 7:28 PM 

D sheet 23 of 31 37K MacDraft document — Wed, Apr 28, 1993, 6:39 PM 

D sheet 24 of 31 36K MacDraft document — Wed, Apr 28, 1993, 1:51  PM 

D Sheet 25 of 31 37K MacDraft document — Fri, > Apr 30, 1993. 11:10 AM 

D Sheet 25 34K MacDraft document — Fri, , Apr 30, 1993.  11:37 AM 

D Sheet 27 33K MacDraft document — Wed. Apr 28. 1993. 5:45 PM 

D Sheet 23 32K MacDraft document — Wed, Apr 28. 1993. 3:06 PM 

D sheet 29 44K MacDraft document — Wed, Apr 28, 1993, 5:52 PM 

Ü sheet 29 of 31 44K MacDraft document — Wed. Apr 28, 1993, 2:39 PM 

D Sheet 30 42K MacDraft document — Wed. Apr 28. 1993. 6:25 PM 

D sheet 30 of 31 42K MacDraft document — Thu. Aug 13, 1992. 2:35 PM 

D Sheet 31 46K MacDraft document — Wed. Apr 28. 1993. 6:19 PM 

D Sheet 5 of 31 22K MacDraft document — Wed, Aug 19, 1992. 8:21 PM 

D Sheet 6 of 31 20K MacDraft document — Wed, Aug 19, 1992, 8:49 PM 

D sheet 8 of 31 36K MacDraft document — Wed, Apr 28, 1993, 1:46 PM 

D sheet 9 of 31 38K MacDraft document — Fri, Apr 30, ' 1993, 11:37 AM 
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(Test Section) HEDS-6000 Encoder j        (Dump Tank) I/O Station #1 
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BELCAN CORPORATION 
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Input Output 
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As Built Drawing, 1/09/92, P. Fuller 
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From Ooerators 
Control Station. 

IIer) 

BELCAN CORPORATION 
ENGINEERS A ARCHITECTS CINCINNATI 

USAFAVPAFBMTARR Sr*em. 

VO Suilo. «I Wlriif Digram. 

Reyi«d: 3-5-1991     By    J.R. 

Wilhnn P  ?*:ill?n   ;7/C."> S>-cc 12 of 11 
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UCdZ -3 CO* ^ 
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saz «3 CO* -« Tf 
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09 

"5 
o 

I 
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120VAC/60HZ/30Amo. From PanelKRP-2) 
See Drawing »33S5143CE 011 

X2 

y 
F22 

O cQZBHoi 
3A 

**•      ,«        F21    „ 
Q caZBHo- 

5A 

20 

S0LA6-CC 
5Amp. Power 

SuPBDly 
120 AC/24 DC 

X2 

C1 

Sensor V- 

Sensor V- 

XI 

Sensor   V- 

0 

Sensor   V- 

XI 

Vicuum Gauge PT 103 
Suooly Tank TKOl 1 

4-20HA    LI L2 G 

■® rö~öioo c 

— X2 

Pressure GaugePT53i 
Cooling Gas Tank Manifold 

4-20MA     LI 12 G 

-o ro~öi00 ^ 

■=- X2 

Pressure Gauge PT 116 
Supply TankTK Oil 

4-20 MA     LI L2  G 

-Q     fÖÖl op    o- 

•=- X2 

Pressure Gauge PT 503 
Nitrogen Surge Tank TK OS I 

4-20MA     LI L2  G 

-9    rö~Öl OQ   O 

-=- X2 

1 

Sensor   Y_ 

Sensor 

Sensor 

Sensor V- 

o 

24VDC 
X2 

Pressure Gauge PT 134A 

4-20 MA     LI L2  G 

-9    rö~Ö~)oo   c 

X2 

Pressure Gauge PT 1348 

4-20 MA     LI L2 G 

-©EIDLLPO C 

■=- x? 

Pressure Gauge PT 210 

4-20MA     Ll L2 G 

-£> rooioo 

— X2 

Pressure Gauge PT211 

4-20MA    Li L2 G 

-©    (ÖÖInn   C 

•=- X2 

24 

BELCAN CORPORATION 
ENGINEERS <t ARCHITECTS ONONNATl 

USAF/WPAFB/ATARR Syilem. 

Wiring Di*j>r»m I/O P»nel #2. 

Revised-.3-8-1991     By    J.R. 

Shea 19 of 31 wniiom fi nullen  ;2/S0 



115 

Ö- 

6- 

o 
EV 310 

<(vs)o- 

From Genius Bus Controller 

-c(cRl)o- Vacuum Pump Stop VP031 A & B 

Hahnar 610CR "System on" 

EV317 -v Vacuum Filter ShutofT 

EV319 
Boundary Bleed to Dump Tank 

-O-A    -     TK3»1 Pmnp V»lve 

Turbine Run Motor On 

To Block * 2 

O 0001 

O 0002 

O 0003 

O 0004 

O 0005 

O 000« 

O 0007 

O 0008 

IKE 

M 

M. 

IE 

IE 

3E 

2E 

SE 

SI 
SE 

31 

S 
2E 

IE 

IE 

IBE 

JE 

Genius 

General Electric 

USVAC 
In/On 

Stop Vacuum Poxnp 
Motor 
VPQ31A&B 

EddyGwent 
Bnie On Relay 

Vionntn Fucr 
Sbuioff 
EV317 

Boundary Bleed to 
Damn Tank 
EV310 

■nC301Pump 
Valre 
EV319 

TcibiDc Run-up 
Motor San Relay 
M5C 

2AJPL-I5A Max Totti 

Calspan    Corpora tior 

Modified accordbg to Paul Fuller 

BELCAN 
ENGINEERS & ARCHITECTS CINCINNATI 

Genius I / O (115 VAC Type) 
Block #1 
Located At Dump Tank 

4-28-93 
C.Haldeman 25 Sheet «13 of 31 WM. Mullen 12 1 90 



11SVAC 
N H 

6- 

p- 

From Block tl 

To Block 13 

CR6 

CR7 
<Hh> Vacuum Pump Running 

VP-C31 Bootter Pump Running 

Ooen 

EV317 

■^^rQr- 
VaeuumFiltar Shutoff CIoMd 

EV317          VaeuumfilterShutoffOpen 
5^r> — 

EV310 

-o«^*- 
Boudary Bleed to Dump Tank Cloud 

FSL30S 

EV31B Boundary Bleed to Dump Tank Open 

Vacuum Pump Water Flow Switch 

Genius 

Carnal 
Hoctrk 

1U VAC 
la/On 

Vacuum 
Pump 
Runrang 

Vacuum 

Pump 
Runmiuj 

Op« 

Viaamt niter 
ShutocT 
ValveCoMd 

Vacuum Fill« 

Vain Open 

Boundary Blead u 
Dump Tank 
Valve Coaad 
Switch EV 310 

Boundary Bleed to 
Dump Tank 
Valve Oeen 
Switch fcV 310 

Vacuum Pump 
Water Row 

FS.30I 

lA/n.-lSAMa»T«aI 

BELCAN CORPORATION 
ENGINEERS 4 ARCHITECTS CINCINNATI 

Genius 1/0(113 VAC Tyoe) 
Bloex «2.L0CIU0 At Dump Tann 031A 
St»*I   I/O Box 

ReWaed: 3-8-1 Wl    By    J.R. 

Sheet » 14 of 31 W-XMUIB Ufio 
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/■•\l5VAC 

[f H 

6- 

Q- 

6- 

Q- 

Fxom Block #2 

IVWN*VVVIIVVVVVVVVVVVVVVVVW?TC^ 

EV319 

EV319 
■O^TQT 

TK301 Dump Valve Switch QOK 

TK301 Dump Valve Switch Open 

Open 

Open 

Ope 

Open 

Open 

10009 

10011 

10012 

10013 

10015 

El 

m 
si 
HI 
SI 
El 

SI 

El 
HZ 
SI 

SI 
M 

SI 
M 

W 
3Z 

BV 319 Vent 
Valve For Dump 
Valve Switch 
deed 

EV 319 Vent 
Valve For Dump 
Valve Switch 
Ooen 

Open 

Open 

Open 

Open 

Open 

Open 

2A/FL-15A Uu 

BELCAN    CORPORATION 
ENGINEERS & ARCHTIECI5 CINCINNATI 

Genius  I /  O   (11S   VAC  Type) 
Block #3,  Located  At  Dump Tank 031A 
Sta.f1     I/O Box 

Revised: 3-8-1991    By    JJL  

Sheet « 15 of 31 W.FL Mullen 
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From   Block #3 
To Block #5 

ITO Reference 
17to48A 

Pressure 
Gauge 
PIT 305 

Calspan Corp 

Removed Cooing Gu Mmifold Gauge 

Revised   8-19-92 
C. Haldeman 

BELCAN CORPORATION 
ENGINEERS k ARCHITECTS CINCINNATI 

Genius I / O 015 VAC / Analog Type) 
Block#4 
Located At Station #1, at Dump Tank. 

Revised :3-S-1991    By    J.R. 

I oaect lb or 31 W.R. Mullen 
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■v 

9- 

ö- 

0- 

EV314 

■oA Y> 
EV240 

■°v- 

nwMMMmvmimuwmmwwB 
Frero Bloct • 4 

-oA v°- 
EV241 *v- 
Evias 

-O^l k°" 

Tea Section Sortuy Bleed Open 

Soppfy Tank to Vacuum Fffler Open 

Supply Tank To Anno^ne« Open 

Supply Tank To AmxMcnene Open 

Tnfti» Cooling Shmoff Open 

Eddy Beaks Coding Valve Open 

Bocndaiy Bleed to Vat Open 

W 

w 
m. 
W 

w 
BZ 

3E 
BE 
SI 

SI 

m 

M 
W 

M 
W 

W 

GenealBcetnc 

115 VAC 
Ia/Oul 

Te* Section 
Bconlaty Bleed 
EV316 

Sappty Tank to 
Vaccnm Filer 
EV3I4 

Supply Tank to 
Atmoaphen 
EV341 

Supply Tank to Annotphete 
EV340 

Open 

Open 

Eddy Bets 
Cooänt Valve 
EV126 

Boandaiy Bleed to Vent 
EV121 

2Afft.-15A Mix Total 

Calspan Corporation 

Modified to show irmovj of 
EV142aidEV156 

4-2S-93 
CHildcman 
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BELCAN CORPORATION 

ENGINEERS 4 ARCHITECTS CINCINNATI 

Gem» 1/0(113 VAC Type) 
Bloct IS 
Loc jted At St^pty Tint VO Sütion 

Revued: J-X-1991      By     IX. 

Strxtt 20 of 31 WJt. Mullen 11» 



/• "ÜB VAC 

FV112 

OS  r-O- 

EVS61 

-o^l r- 

From Block # 5 

EV151 

EV1S2 

To Block #7 

Ni Charge to Main Valve Open 

EV148 

EV132 

-o^l v°- 

Ni Charge to Main Valve Ciosed 

Nitrogen Isolation Valve 

O0049 

O0051 

O00S2 

O0053 

Teat Section Cooling Water Control Valve Open O 0054 

Nitrogen Control Valve Open o 0055 

Ni Supply to Cooling Tank Valve Open O0056 

w 
M 

W 

m 
w 
w 
w 
BE 

W 

W. 

m 
m. 
w 

Genius 

General Electric 

115 VAC 
In/Out 

Ni Charge to 
Main Valve 
Ooen       EV151 

Open 

Ni Charge to Main 
Valve OOM 
EV152 

Nitzogo\ Isolation 
Valve EVU8 

Test Section 
Cooling 
Water Control 
Valve Ooen 

Nittogen 
Control Valve 
Ooen    EV132 

Ni Supply to 
Cooling Tank 
Valve Open 
EV5S1 

2A/Pt-15AMax 

Calspan Corp. 

Removed FV102 

Revised   8-19-92 
C. Haldeman 

BELCAN    CORPORATION 
ENGINEERS & ARCHITECTS  CINCINNATI 

Genius I / O (115 VAC Type) 
Block*« 
Located At Supply Tank I/O Station 

30 



115 VAC 

N H 

<2> 
EV 4M -v 
EV 510 

-CM/
/-0- 

EV512 

<A r°- 

From   Block #6 

Supply Tank He« On 

Supply Tank Fan On 

C02 T«np Control Valve Open 

EV 509 

/      _      Surge Tank Shut-off w 
Surge Tank to Cold Vent 

EV 515 

Turbln Cooling Shut-off 

Cooling Tank to Cold Vent 

To  Block * 8 

Shield 
Iff 

ZB5I 

—31 

O  0057 -3E 
O  0058 

O  0059 

O  0060 

O  0061 

O  0062 

O  0063 

O  0064 

III 

SI 

SI 

HI 

3E 

SI 

SE 

M 
W 

ar 
IE. 
si 
M 

M 

31 

si 

Genius 

General 

115 VAC 
In / Out 

Supply Tank 
Heat 
Control Relay 

Supply Tank 
Fan OrVOff 
Control Relay 

C02 Temp 
Control 
Valve 

Surge Tank 
Shut-off 
EV509 

Surge Tank to 
Cold Vent 
EV 510 

Turbine Cooling 
Shut-off    EV 515 

Cooling Tank to 
Cold Vent   EV 512 

2A/Pt.-15A Max 

Calspan Corp 

Removes reference to original 
main   valve   activation    valve* 

Revised     8-12-92 
v*.  iTöiüeman 

BELCAN 
ENGINEERS & ARCHITECTS CINCINNATI 

Genius I / O (115 VAC Type) 
Block #7 
Located  At Supply Tank  I/O 

Sheet # 22 of 31 W.R. Mullen 
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115 

<> 

CR 12 

-<Hho- 

O 
EVH1 

M^M"™"»"''»«'»«^^ 

From 

Shield * 
In 

o Haimar «20CR "Enable Output" 

CR 11 

-oH ho- 

ot 13 

-<Hho- 

EV MO 

For   PV233 

For   PV234 

For   PV5«0 

Halnur tOOCR   "Dowtnd Wiveforra" 

Tut Section Fill Valve   Open 

Tat SecdonBlecd V»Ive     Open 

To  Block 

Shield 
Out 

0 00*9 

O 0070 

O 0072 

3T 

IE 

HE 

m 
HI 
BI 
SI 

ST 

W 

W 

3E 
E 

2E 
ixe 
E: 

2E. 
HI 

Genius 

General 

115 VAC 
In / Out 

Stan Eddy 
Current 

For   PV 233 

For   PV234 

For   PVS60 

Start 
Download 
Brake 
Profile 

Test Section 
Fill Valve 
Open 
EV160 

Test Section 
Bleed Valve 
Open 
EV161 

2A/PT.-15A Max 

Calspan Corp 

Removed FV117 

Revised 8-19-92 
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BELCAN  CORPORATION 
ENGINEERS & ARCHITECTS CINCINNATI 

Genius I / O (115 VAC Type) 
Block #8 
Located  At Supply Tank I/O 

Revised : 3-8-1991        By        J.R. 

J_ = i   if  .to   Of Ol W.R. Mullen 12/90 



Cabpu Cor». BELCAN    CORPORATION 

ENQNEStS * ARCHITECTS CEJaNNATt 

Shomt poiickMi of maim »«IT« 
ftcUvMioa   *»}?■• 

Cd., 1 / 0 (113 VAC Tj»«) 
Black It, Lama*' Al Surr>7 Twlc 

R<Tlxd   »-1».»1 

»JL UMIU.  121ft 

33 



115 VAC 

N H 

O- 

6- 

Q- 

O- 

Q- 

EV 606 

R2 

R7 

■ol h^ 

RS 

•^11-°- 

EV 606 

R3 

R8 

-^if^- 

To  Block #11 

EV606  Lin«  to  Vant 

EV606   Lin»  to   High   Pressure 

EV602   R.lay 

EV603   Ralay 

LED  1   Ralay (optional) 

LED 2  Ralay (optional) 

LED 3  Ralay (optional) 

I 0054 

I 003J 

I 005» 

3E 

3E 
3E 
ML 

m 
HI 
SI 

3E 
=EI 

3L 
M. 
BZ 

ZE 

EVS06 
Lino to H.P. 

EV602 
Actlvata 

EV603 and Eveo? 
Activate 

LED1 
(Optional) 

LEO 2 
(Optional) 

LEO 3 
(Optional) 

2A/P1..15A uu 

Calspan Corp. 

Original limit switches were not connected, this block 
is used for limit swhebes on the main valve activation 
system and can be used with the actuator IFT) relays to 
provide position informxion 

Revised $-19-29     C. Haldeman 

BELCAN  CORPORATION 
ENGINEERS & ARCHITECTS CINCINNATI 

Oanlu«  I / O  (115 VAC Typo) 
Block  *  10  .Located  At  Supply  Tank 

Ravlaad : 3-8-1991 

W.R. Uulhn 
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115 VAC 

N H 

PSL 403 

FSL 113 

-^ 

-o\ J-o- 

FSL 411 

■°ä-°- 

_LED4(opooml) 

Nilregen Low Limit 

CQ2 Vaporizer Waler Flow 

Test Section Waler 

210 01 

211 01 

213 OI 

215 01 

216 01 

3E 

w 

IE 

M 
W 

W 

s: 
HI 

IST 

M. 
m 
EI 

IUJUA 2 

fio v-, 3 

Nilrogen Low 
LiimiAlion PSL 
403 

C02 Vaporizer 
WucrFtowSwilCB 
PSL 411 

Te« Section 
WtöFlo» 
FSL 113 

IAA15AK«T«J 

Calspan   Corporator 

Removed surge tank ml cooling tank Hmil switches 
references 

35 

BELCAN  CORPORATION 
ENGINEERS & ARCHITECTS CINCINNATI 

Qonlu* I / O  (11S VAC Typo) 
Block  #   11   .Locatod   At   Supply Tank 

Revised : 3-8-1991        BY        JJt. 

Shoot « 26 ol   31 
W.R. Mullen   12 I 90 



115 VAC 

N H 

From Block #11 

FSL 235 

■o^o- 
Water Flow 

FSL 140 

■o^o- Nitrogen Cylinder Low 

I 00*5 

I 00« 

I «M9 

I 007» 

I 0071 

I 0072 

BI 

SI 
M 

SI 

BX 

m 
w 
BI 
El 

SI 
W 

EX 

IE: 

si 
w 
si 
BI 

\/crrl'/p 

((,CU, 
3 

Pem6000 

Niaogen. Cylinder 
Low Linn 
FSL 140 

2A/Pt-15AMuToUl 

Calspan Corporation 

Removed reference* to msmunenatica 
which is aoc connected 

4-2S-93 
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BELCAN  CORPORATION 
ENGINEERS & ARCHTTECTS CINCINNATI 

Gtniui I / O (115 VAC Type) 
Block * 12 .Located At Supply Tink I/O Box 

Revised : 3-S-1991        By        J.R. 

6n«t * 27   of  Jl W.R. MulUn 12190 J 



To Block #14 

Calspan Corporation 

Modified to tunove bearing nx 

37 

BELCAN 
ENGINEERS & ARCHITECTS dNCINNATI 

Genki I /0 (115 VAC / Analog Type) 
Block« 13 
Located Al Swion «2, Supply Tank 

Sheet 2! of WJt. A/all.a 



To Block #15 

l';f 

i   I 

;iS° 

Genius 

General 

Analog In/On 
USVACJOtfOHzlAMxt 

LO Reference 
105 to 136A 

Supply Tank ftcsm 
Gauge. 
4.2) ma 

Supply Tank Vacuum 
Gauge 

4-20 ma. 
Use C2B Vacuum 

Sensor 

Nitrogen Cooling 
Tanks Manifold 

4-20 ma 

N2 Cooling Gas 
TK-020 

4to20MA 
System Fill Regulator. 

C02 Vaporizer«) 
supply tank/Vacuum 

4to20MA. 

50 mA/Pt 

Calspan Corporation 
BELCAN 

ENGINEERS & ARCHITECTS CINCINNATI 

Changes made by Paul Fuller arc 
accounted for 

4-28-93 
GHaldnnan 

38 

Genius I / 0 til 5 V AC / Analog Type) 
Block* 14 
Located At Supply Tank. Station »2 

ivojicu   :  J-vuyx 

WJt. MuUtm 



From   Block #14 

Calspan Corporation 

Hanges made according to Paul Fuller 

■»-28-93 
C. rjdArrr 
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BELCAN 
ENGINEERS & ARCHITECTS CINCINNATI 

Genius 1/0(115 VAC/ Analog Type) 
mock #15 
Loear d At Supply Tank. Station HI 

vlc«^   •   t   9   1001 

Sheet JO of 31 WJi. Mull,.   12 I 90 



Calspan Corporation 

Changes per P»ul Fuller 

CHaJdennn 

BELCAN 
ENGINEERS & ARCHITECTS CINCINNATI 

Geniiul/O RTDTypc 
Block # 16 
Located At Supply Tank, Station '2 

Sheet 31 of Jl WJi. MulU* 12 I 90 
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115 

N H 

BmtWMmiMHHIIMMMUMI 

From    Block It 

Vacuum  Pump 

Emergency  Stop 

Open 

Turbine  Run-up Motor 

Turbine  Run-up  Motor 

Open 

Open 

DAS Ready 

To Block * 

^ 
0169 

I   0170 

I   0171 

I   0172 

I   0173 

I   0174 

I   0175 

I   017S 

El 

W 

W. 

W 

SE 

3E 

BZ 
3EI 

W. 

W 

M 

IE: 

M 

IE: 

ZBT 

m 

Vacuum Pump 

Emergency Stop 
Button 

Cpen 

Turbine 
Run-up 

Turbine 
Run-up 

Open 

Open 

DAS Ready 
Signal 

2A/P1.-15A Max 

Calspan Corp. BELCAN 
ENGINEERS & ARCHITECTS CINCINNATI 

Indicates new connections to other 
Genius   I/O   blocks 

41 

Genius I / O (115 VAC Type) 
Block «17 
Located   At   Operator   Control 
Station   I/O   Station   #3 

Sheet * 6 W.R. Mullen 



115 VAC 

N H 

O- 

Q- 

StTistoa »tin; 

HK 

■Hf* 

Hh- 

From   Block * 1( 
To Block » 17 

HK 
Valri EV<01 Of» 

V»h« EVSM    HP-ActtraU, TiDl-dcactin 

Vart« EVM5 Op« 

Hh Valrt EV<M    HP.Acti»at*, »tnl-d.ttUr, 

■*-] K 
V»»». EVS02 AcUraU 

Valra EVM3 ud EV603' Actirau 

Block moTtd from oetrator coatrol paatl to 
nppr/ Unk I/O to ma maia Tairt aetiratjon irrum. 
Cootrol dost vita apriaf-loacWd rihja 
I/O rcftrfocca rcQamatrtd 

Cabpan Corporatioa 

Coin« I / O (115 VAC Tjp.) 
Block «1» 
LocaUd At Sopprj Tank   I/O Suiio. 

SaTfatd : g-lMM] 

3LT 

m 
=££ 

äE 
S 
31 

S 
3E 
El 

V1h«EV60S 
Opm (leave) 
QOK (deaeöve) 

HP-Acova 
VcM'Dcacsvi 

/iö   ^ 

Vih.EV802 

V^y«EV«0J 
udEV603' 

2A/PI-15A Mil Total 

BELCAN 
ENGINEERS & ARCHITECTS CINCINNATI 

G.nius I / O (115 VAC Typ«) 
Block #18 
Located   At   Operator  Control 
Station   I/O   Station  «3 

R»vls»d 3-8-1991 

Sh».t # 9 W.R. Mutton 12/ 
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er 

(>- oA r°- 

From Block tlj 

<®>- Tot Sequence Sun Light 

Open 

Open 

-QDAS   p- 

Open 

Open 

Open 

Stop Signal To DAS Syscm 

Tennin jtion ftetttf or 
See Cenk» M «nul 

Shield 
OffT— M 

M 

W 

w 
m 
w 
BE 

SE 

HI 

HI 

331 

HI 

s: 
HI 

E 

HI 

s: 
m 
HI 

CO 
s 

3 

o 

o 

Genius 

General 

115 VAC 
In/Out 

Test Sequence 
Start  Light 

Open 

Open 

Open 

Open 

Open 

Stop Signal 
To DAS 

Valve 
EV160 

2A/R.-15A Max 

Calspan Corp. 

Indicites new connections to other Genius I/O 
Blocks 

BELCAN 
ENGINEERS & ARCHITECTS CINCINNATI 

Genius I / O (115 VAC Type) 
Block «19 
Located At Operators Control Panel 

Revised : 3-8-1991 By J.R. 

oneei *  . u ot JI W.R. Mullen 12/90 
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O 

c 
JO 

u o 
a u 
o 
U 
c 

1/3 

U 

o 

3.S 
u  <u 

6.S 
o u u  •• 

c o 
t: 
CO 

m 

T3 
C « 
C 
CO 

E u 
"« 
DC c 

^1 
JJ >» c X) 

U   S 
Qffl 

c* 

o u 
es 

ft. 

a 
Q 

U 
Q 
> 

Ä 

r-» *> ^3 ^ 
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4_> 

a. 

o 
\o 1—1 

o a ,—* w 
O j 

»—■« cl 
on 

^3 
C 

a. 5 
o- 

+ 

® ® 
I  

u 
< 
> 

Z0-1 

§ +0- 

es 

UJ 

3 
& 
3 
O 
r-<s 
ÖQ 
"-W 

3   S   ~ .3   °   3 

®    ® 
 j 

> 

®    ® 

Q 

< 

co cs 

00 Ui 

3 
Q. 
3 
O 

oo m 

sä 
1—1   eö 

|§3 
g'ff 

Z     + 

®    ® 

> 

Q 
I 

*7     I. 
DC 
X 
< 

U vo 

I & 

I  

C 

C3 
!- 
O a u 
o 
U 
c 
as a 
Vi 

U 

O   v 

— 2: 

> .s 
« « >z 

c o 

T3 
C o 
ea «s 
c 
« 4} 

E CD 
es 

C- 
es 

DC c 

o§ 
>>CQ 

i 
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Frost Controls, Ina 
Industrial DnVe South- 
Smlthfl««, Rl 02917 
Tel: (401) 232-5150 

> 

's 

• INSTRUCT ION BULLETIN 

"C" SHAPED SENSOR - #- EYE-C-50-12 

Product Description: 

The EYE-C-50-12  is a complete photoelectric system designed Tor use in a 
«ide variety of non-contact sensing applications. The entire photoelectric 
system consisting of an LED light source, a photodiode receiver, amplifying 
circuitry, Schmitt trigger, voltage, regulator, and output transistor. \a 

.neatly packaged in a -C- shaped, anodized aluminum housing. The -C- shape 

aviate" with"^' '"<   'I*'*   braek8tr*' ^*>   eliminates alignment difficulties 
"is   „A*     ,        individual sensors, when small object detection is the objective. 

[   rlnlll        M8 C8P     °f detCCtin5 °bJ«ts as small as .012" in diameter wi h 
a.response time as short as 50 microseconds." 

The EYE-C-50-12  has been designed to be driven with low amperage 0 C 
power sources, which makes the system ideally suited for direct interface with 

« ;:„3;cP7ra:able "nt"11"'' «-P-t«,, microprocessors, and 
^electronic circuits requiring high/low logic level switching. 

features: 

. Self-contained photoelectric system 
♦. Detection or .012" Oia. object 

. Response time 50 microseconds 

. Repeatibility within .001" 

. TTL/CH0S compatible 

. Rugged construction 
• Easy mounting 
. No alignment adjusting 

Specifications: 

. Supply voltage 12 VDC 
• Supply current  20 milliAmps 

*• Detectable object size   .012" Dia. 
Repeatability    within .001" 

-'JQ  microSec. 

-200 NnnoSec. 
/ 

Response time 
Total system   
Rise/Fall ---  
Propagation Delay 

. Output voltage level L  v ■ 
i  ,  „,     lcvei . output Low to High--6.0 MicroSec 

* L°gic Hi^h" .-— 12 VDC illuminated  . output High to Lo—2.0 M croSec' 
• Logic low 0 VDC darkened   Operation Mode <•" «icroSec. 

• Output current sink- 50 milliAmps   (?„. ^Ir^^^^T 

. Operating temperature-"-50° F-150O F     """ "" photorecciv" i« darkened.) 

Speci fications: 

.   Light   Source   GA  AL  AS   infrared  LED 

.   Photoreceiver Photodiode 
'   Hat"ial Blue   anodized   Aluminum   ' 

"   «?"*:    5   ""doctor    26AWG6'long 
• Shielding       Tinned   copper   braid 
.   Weight       3   ounces 

•   Detectable   object   size-This      system   is   designed    to   detect   objects      " 
of    .012-    dia.    and   larger.    If   3maller   obje

9
ct   gize   d c tVA i o n   i a 

needed,    simply   odd    an    external    resistor   or   variable "0       ,n 

series   with    the   LED,    a,    shown   on   wiring   diagram    (opt 

,    ' ------   -----   --••---••   -  j2i_f_ac   aeai   oi   infrarca   iight,   nuch   an •   «mnlinht- 
incandescent   lighting   and   hi-inTe^irr wnrk   ia„„,     ,hn   ,/k '      sunlight, 

^ 31cy  "orl<   lamp3,   should  he   restricted   from 
shining   directly   on   the   photorece1--- 

--...-.         47 orifice,   for   best   rrnults. 
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TYPICAL. APPLICATIONS 

i?wr 
LOGIC OUTPUT 

Red Blue 

r 

EYE-E 
SENSOR } 

Brown Black 

Qranoc « 

LOGIC 
OUTPUT 

12-lffiL 
RELAY   OUTPUT 

Red Blue 

EYE-C 
SENSOR 

-•*- 

I RELAY 

Brown Black 

Orange\ Inductive Transient 
Voltage Protection 

Diode 

SENSITIVITY   ADJUSTMENT 

TRANSLUCENT   and   EXTREMELY   SHALL   PART   DETECTION 
12 VDC  

Red 

12 VDC 

Blue 

Brown EYE-0 
SENSOR 

Orange 

<2K ohm LOGIC   OUTPUT 
Black       to Counters, Processors, 
> Programmable Controls, 

etc. 

VISIBLE   STATUS   INDICATION 

/ 
Red 

EYE-C 
SENSOR 

 • •—■1. ^Current 
Blue Climitir- 

_ Xre3ist-- 
LED T" 

Qrannw + «—J Glows 

Brown 31ack 

Red 

Increase Rl to detect objects les3 than .012" in diameter. 

TRANSISTOR  LOGIC 

12 VDC 

tec 
-••- 

Blu« 

EYE-C 
SENSOR 

Oranrif^ •-WZ- TRANSISTOR 
'S 

Browr Black 

-••- 

COHBINING  MULTIPLE  SENSORS 

12VDC 

Red Blue 

EYE-C 
SENSOR 

Orange 

Browr 

-3-    Brownj 

alack 

Black 

EYE-C 
SENSOR irange 

Rec lue 

ANDING/ORINC 
CIRCUITRY 

LOGIC 

GATE 

T 

_  All EYE-C series sensors may be battery operated. 
u.iecx control unit manufacturers electrical specifications before interfacing sensors. 

Example: Counter's minimum input pulse duration 
: LED's maximum current        '  4Q 



INTERNATIONAL SERIES DESCRIPTION 
The INTERNATIONAL SERIES is a high reliobaity line of open-frome power 
neisllis designed to operate from the «id« conge of AC power sources 
found worldwide. 

The» feature greatly simplifies your inventory ond service considerations 
y «Mowing, the use of one stondord power supply regardless of destination. 

ptlenaiy, these models «re designed to meet domestic ond 
^«iejpeon regulatory agency requirements. 

tf you pion to distribute your products worldwide, obtoining necessary 
agency approvals con be greatly simplified by specifying POWER-ONE. INC. 
WTERNATIONAL SERIES. 

YPauiEronE 
o.e. rowot juwuo 

INTERNATIONAL SERIES 
DC POWER SUPPLIES 

DRAWING NO. 53250       REV G 
SPECIFICATIONS AND APPLICATION DATA 

VOLTAGE/CURRENT RATING CHART 

,MODEL +5V +12V +15V +24V + 28V -12V -15V CASE 

WCH POWEF 

T-H/DVP-J A    25« F 

F1S-15-A A  16  or _I5 F 

F24-12-A A 12. or J£ F 

CS-J5/ÜVP-A A    35. F 

CP197-A A    50. F 

TRIPLE 

.^C-t50W-A 12L if *"_?_ if or A OCC 

DISK DRIVES 

MOOEL +5V +12V +2AV -5V -12V 

CP340-A -5/.7Pk. .9/t.BPk 340-A 

CP310-A 6.0* 2-5/7.5Pk 510-A 

CP3B4-A Mr. 2/BPk 1.2 or 1.2 131 

CP379-A 6.0« 3.5/8P* 1.2 or 1.2 131 

CP323-A 2.0» 4.0* N 

CP208-A £5i 3A*Pk 0.5. C88 

CP205-A 1.0» 1.5/1.7Pk 0.5. BAA 

CP162-A 13t 5/SPk 0.6« 131 

0498-A 6.0» S/11PV .23 or .55 131 

CPS03-A 6.0. 1.0 2.4/4PV 1.0 C88 

"\ A REFER TO SPECIAL OPERATING NOTE 

i   • indicates OVP 
.indicates remote sense I  indie 

I SPECIFICATIONS SUBJECT TO CHANCE WITHOUT NOTICE 

FEATURES 

- VDE transformer construction 
- ±.05* regulotion 
- T.C. bumed-in to UIL-883 Lev. B 
- Chassis notched for AC Input 
- 100/120/220/230-240 VAC 
- Industry stondord size 

- 2 hour bum-in period 
- Remote sense - most outputs 
- UL recognized/CSA certified 
- OVP on SV outputs 
- Full-rated to 5CC 
- Foidbcck/current limit 

SPECIFICATIONS 
AC INPUT: 

DC INPUT: 

UNE REGULATION: 

LOAO REGULATION: 

OUTPUT RIPPLE: 

1O0/120/220/2JO-240 VAC +10%, -13* 47-63 Hz. 
(Derate output current 10% for 50 Hz operation.) 
See AC connection tobte under APPLICATION NOTES 
for ^jmper information. Fuse information is next 
to outline ond mounting drawings. 

See Vottoge/Current Rating Chart. Ad^istment range 
+ 5X minimum. (+5 non-odjustable on CP340-A model.) 

+.0SX for a 10% line chong* (+.01X for F.C * CP197-A). 

+.05X for a 50% line chonge (±.02% for F.C * CP197-A) 

2V to 15V units: 
20V to 200V units: 

5.0mV PK-PK moximum. 
.02* PK-PK maximum. 

TRANSIENT RESPONSE: £50us for a 50% lood change. 

SHORT CIRCUIT 
AND OVERLOAD 
PROTECTION: 

OVERVOLTACE 
PROTECTION: 

REMOTE SENSING: 

STABILITY: 

Automatic current llmit/foldboex. 

Bult-ln an oU 5V outputs. Set at 6.2V +.4V. 
Other models use option^ onrvoltoge protection. 

Provided on most models, open sense leod protection 
bu«t-«i. 

±0.3% for 24 hour period öfter 1 hour warm-up. 

TEMPERATURE RATING: 0»C to 50*C fun-rated, derated linearly to 40% at 70*C 
12 CFM forced or cooling reau'red to meet EC 380/9SO 
above 80X of total rated output power. 

TEMPERATURE 
COEFFICIENT: 

EFTICENCY: 
(typical) 

VIBRATION: 

SHOCK: 

±.03%/*C masimum. 

5V units: 
12V and 15V unite 
20V and 24V unite 

45% 
55X 
60% 

Per ML-STD-810C Method 514, Procedure X. CAT C-1 

Per UtL-STD-6iOC Method 516. Procedure V 

..Tolerance for 230VAC operation is +15*. -10% 

WARRANTY 
POWER-ONE. INC (forronts each power supply of Its manufacture 
that does not perform to published specification*, as o result of 
defective materials or •orkrnonship. for a period of two (2) full 
years from the dote of orlginoi delivery. 

POWER-ONE. INC assume« no lloblities for the consequential 
damages of ony kind through the use or misuse of Its products 
by the purchaser or others. No other obligations or Uobllties 
ore expressed or Implied. 

PRODUCTS RETURNED FOR REPAIR 
Please follow this procedure when returning products for servicing: 

1. Contact Power-One's Customer Service Department for 
authorization to return products: 

POWER-ONE. INC 
740 Code Plono 
Comorlio. CA 93012 
USA 

PHONE:  (805) 987-8741 
(800) 678-9445 

FAX:        (805) 388-0476 
TWX 910-336-1297 

2. A Returned Uatertat Authorization (RMA) w* be issued and 
must appear on ofl shipping documents ond containers. 

3. Product* rrwjrt  b* r»tiKT>«d  frmoht  ore— o<sid. 
Products returned freight collect or without on RMA number 
wi! be rejected ond returned freight collect. 

50 



APPLICATION NOTES: 
REMOTE SENSE 

Remote sense terminols may b« used to compensate for output line 
losses ond provide «or <j remote point of regulation. Figure 1 shows 
the proper termination tor a power supply with remote sensing 

PONT OF RECUIATION- 

+ OUT    O 

+ SENSE 

- SENSE 

-  OUT    O- 

RL CO 

FIGURE 1 

Lood   mes must be sized to prevent on excessive voltoge drop from the 
output to the lood. Smce the point of regulotion is at the load   the 
power supply must compensate for line losses. Excessive load line 
losses moy effect current limiting. AC line dropout point ond OVP mor- 
gm (if applicable). 

Leads should be sized to drop no more than 0.5V -  the less the better 
?L°, d POir "" »hield«d Pa«- 'or the sense lines is recom- 

mended for no.se immunity. In problem applications, the use of a small 
AC decoupling copacitor (.1   to  10uF) »cross the sense terminals is 
nigriiy recommended. In some applications there moy be a tendency ta- 
me power supply to osculate due to odditionol phase shift caused 
by the series resistonce ond inductonee in the load leads. The 
oddition of copacitor Co .»I reduce output impedance ond provide 
stobiity     the recommended value of Co is ICOuF per ampere or 50uF 
per loot ond con be the sum of the distributed decoupling capacitors 
found m most systems. 

t!lSVZr0n'J^!if hCVB °(M,n *"" leoa Protection to protect the 
lood from on overvoltage condition If the sense leads ore removed 

vTT.,*   i  "°i n"d ,0 ,,r0p lh' """ t*rmin<"» to the output terminals in the local sense mode. 

OVERVOLTAGE PROTECTION (OVP) 

An overvottoge protection circuit, commonly refered to as a crowbor 

TriTÜnV„TtlTouP*™0*' ,0
11
vo"°9e ""*«« 'oods tuch o, TU logic. 

«SJETfl,! nu5    ^T-Z ".*".?* Set at 115X ~ ,35* o1 <he output voltoge.  The OVP mm short the output terminals upon sensing a fault 
cor.dit.on. The pnmory «use o< the supply -ai blow if the supply is 

™i^*°* cuZ°nt •limi?<!: NuiSOn" trippin9 of ,he 0VP "■ o common problem. Noise from input Ime spikes or load noise can cause on OVP 
to fir«. The INTERNATIONAL SERIES has OVP noise «taring to prevenf 
mlrZr £!?? °"d rrtU" lron*fo"™ «terwinding capocitonceTo minimize input Ime susceptibility. 

COMMON-UOnr I ATCH lip 

ca^!-^J!!!I!^|C!LdUC, ^wer SuppliCT eon exh*il ° Problem known os 
JrTonTE££ „ ~ UP- ?" oeeur«.«*«" «i. positive supply come, up 
rZLZ^l^F,°,!?**"" b,os condition on the negative supply. The 
ÄBIÄ

r    • V-?f CWT"U V"'it «**»*«■ PoweV-On. ha» meecporotad a unique onti-lotch crcuit mto every duol power suoolv in 
the INTERNATIONAL SERiES which ,«. minimized p^owSm * 

EMI/KF1 

1^'™" P°J*" »fP"" h0« «nh«w»My low conducted ond rodlated 
«owe levels. For most system applications they wll meet the reauir«-/ 
nvjnt. of FCC Docket 20780 for Ctas, A eo^ment ^ VDE SSTTET 
fon A eoucment without odditionol noisefltaring 
For special opplicotions consult foctory. 

CQOJJNS 

'^ZZX'°nJ:00'''n', '" ode<^ote «"<« non-restricted oir flow is 
o£t£ ,£m 0p*rot,n9 " ° conf,neö oreo. moving oir or con- auction cooling is recommended. 

SAFFTY SPpciFlCATinNc; 

^T^AT,0NAI: SP'ES P0WW Supp,i" we *»ign«. to meet or 
M- nT^S'Tr ,,J°r„ihe 1o>,ow^ »P'cifications:   IEC 380. IEC 435. 
Pi °l¥ .Port Z ^ °604- ECMA-57. CEE 10 Port 2P   UL 1012 
ta^,^2 U°-UX ?t2Z2 H°- 1M- Speeifieou; WT terJnino? to 
lerrH^^POC,n.9'S,5-25 mm "i,h 90 mm "«Poo« to other metal. 
« 37SCTVA*? • "   ",S 'h0n 5"°°A °nd didectric »«»standing voltages 
"tou'To ch*os,T    ,0 Ch0"iS'  375° VAC ,nput ,0 ~,put °"d «» VDC 

PACE 2 

GROUNDING 

Grounding considerations in designing o power distribution system or« 
often overlooked but con hove o significant impact on overoft System 
performance. A single point system ground should be employed where 
possMe to elmnote ground loops ond Improve regulation. 

Wv 

f^- 

Vv\ 

FIGURE 2 

FIGURE 3 

Figure 2 shows a simple but undesirable connection scheme. Regulation 
at loods 2 ond 3 becomes progressively worse due to voltoge drops m 
the finite wire resistonce between loods. Figur* 3 shows on improved 
connection system in which regulotion is maintamed at oil three toads 
because wire losses ore not cumulative. 

AC INPUT CONSIDERATIONS 

Almost all power supplies use o eapacitive input filter thot draw, 
current only at the peaks of the AC input voltoge. The peok to RMS 
rotio con be very high, typicolly 3 to 1. when a supply is turned on 
the iiput capacitor hos o very low impedance ond draws on initiotly' 
high surge current until It charges to its norninol voltoge. The nput 
»urge current eon be as high as 20 times the rated input current ond 
losts «or several cycles of the AC input. 

AC CONNECTION AND FUSING« 

The five wire input to the INTERNATIONAL SERIES provides four voftooe 

£2?eS/r-100/12^220/230-240" +10X -1Ä S** '"O"« *C eonnWtien toole (Figure *) for the jumpering requirements. For convenience the 
pmper sequence from the Hi-Vol series is retained. Extended low line 
toleronee provides odditionol drop out morgin in areas where Ime 
voltooes ore marginal. Inputs must be fused. 

FIGURE 4 

PRIMARY 

8 e e (o) y 

AC INPUT.    47-63 HZ 

FOR USE AT 
100 
VAC 

120 
VAC 

220 
VAC 

230/240 
VAC 

JUMPER 
1&3 
2&4 

1&3 
2&4 2&3 2k3 

APPLY AC 1&5 4&1 1&5 4&1 

NOTE;  Tha product b a Oott 1 power supply ond requires the chassis 
to be connected to eorth ground at end ooplicotion. 

'NOTE:  Use 700*C Von  «or soldering Input connections. 
Vom'nh octs as «lux ond Is solder strippoble. If 

L 
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PACE 3 

SPECIAL OPERATING NOTF: 

MASTER/SLAVE USAGE:    General Not« In Master/Stave connection, th« mnt» unit all control up io S slaves: however, in on over 
current condition, eoch supply wll operote it» own   current limit/fofdbock circuit for protection. 
The shoring of current at full lood Is with« tlOX 

OVP - If ony supply senses on over voltoge condition. It wtl fire ond ehut off drive to oil units. No power is 
consumed in the OVP mode ond OVP moy b« reset by removal of   input power or the momentary grounding of inhabit (to 
— out). 

Remote program, remote V. adj.. remote OVP ond inhfeit all may be connected to the master ond w* operote identi- 
cally to o single unit (Inhibit is 30mA per unit). 
Individual fusing is recommended for each supply. In the case of ony blown Input fuse, the output voltoge Ml be 
reduced to < 3V with a nominal lood. 

SLAVE CONFIGURATION: 

MASTER CONFIGURATION: 

To moke ony unit a slove, od*JSt R12 (R16) (V. ADJ.) fully counter-clockwise. 

with separate equal length wires of adequate size. 1) Connect ell master and slave + ond - output terminals to the load 
2) Fuse eoch power supply individually to the AC power input 

3) Connect a #20GA wire from "ExLDr." on the master  to the "ExtOr." on all  the slaves (up to 5 slaves). 
*) Apply input power ond set moster to desired voltoge. 

REMOTE PROGRAM: 

REMOTE V. ADJ: 

Remove R21 (R20). Instoll program resistors between  power supply "+ sense" 
is approximately 500n/volt. Use "Make-Before Break' switch or equivalent. 

ond users *+ lood" terminals. Programming 

1) Cut open-lead protection resistor R21  (R20) out of the circuit board. 
2) Connect remote IK pot from power supply "+ sense" terminal   to users "+ lood" terminol. (Power supply will 

then sc-se to "♦ lood" terminol ond be remotely odpstable). 

3) Adjust RI2 (R16) on circuit board fully counter-clockwise. 

♦)    Adjust remote pot to desired voltoge. 

AOAISTABLE OVP: To set OVP at desired voltage: 
A) Set R16 to max. (fully clockwise). 
B) Set supply to desired trigger voltoge. 

C) Reduce R16 resistance unti OVP fk-es. 

0)    Ground rihfcil to reset OVP, then recheck OVP trigger poot 

E)    Reset supply voltooe to normal output 

OPERATIMC NOTES ABOVE APPLY TO F. C AND CP197-A UNITS ONLY. 

SERIES OPERATION 
**?. Pwwer-One supply may be operated in series with ony other Power-One 
power suppfy. The only restriction is that the current required by food 
2 must be teas than hoff th« current rating of the lesser unit. 

LOAD 1 

LOAD 3 

LOAD 2 

AC INPUT?     °C OUTPUT 

E- 

If 
X 

JL 

F CASE 
WT. 19LBS. 

■ • i ■ ■ 
X=l 

E4E 

ii 

E- 
— F- r-c-i 

OVP (OPT). 

DDDD 
I TV HEATSNK AREA 

.188 DIA UTG. HOLES~(T6PL)~- 

' 16.75 '■ 

1 

J 
TS15Ö" 

4l23 
„375 
53Ö 
23Ö- 
1.50 
33Ö- 
2.50 

mm. 
S25T45 
406.40 
T2T55 
ToTM 

127.00 
•6T57J 
36.10 
BOS" 
63.50 

NOTE:  ( ) DENOTES DESIGNATIONS I'SED FOR 
F15-15-A ANO F24-12-A. 
THE OTHER DESIGNATIONS ARE USED ON F5-25/0VP-A. 
G5-35/0VP-A. AND CP197-A MODELS. 

PARALLEL OPERATION 
Any 2 or more Power-One units of the some voltoge moy be 
porofleL The following rules apply. 

1) The units must be set to the some voltoge within .2X. 

2) Local sense must be used. 

3) Units may be of different current ratings. 

4) Proper hook-up wire must be utJIied. 

operated in 

HDS-12/0VP- 

5V 

12A 

HE5-1B/0VP-A 

5V 

ISA ^d 

0-30A 
LOAD 

OVP-24 

Calculate wire size ond length to drop 25. 50. or 100 mV on 
units respectively, at unit rated current. 

5. 15. or 24V 

DCC   CASE 
WT. 12LBS. 

DC OUTPUT 

C- 

OUTPUT 
T.'88 DIA MTC. HOLES 
N « I (I6PL) 

c*fcFd. 

Li '^ "tA,L*iMLNDAHON.  REFER  TO CHASSIS SILKSCREEN. 

A 
irnji 
15 00 

mm. 
38100 

B 14.00 355.60 
C «,W «JIM D 4.13 104.80 
F M*, q«; w 
F 2.50 63.50 J.1 

H | 0.80 | 20.32  | 
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CP340-A CASE 
WT. 2 LBS. 

^ 
.188 DIA WTC. HOLES (6PL) 

DC OUTPUT- 
UOLEX 
#09-67-1053 

AC »*>UT- 

^ 

E--I 

V 1 

0 c 

<-c 
F J±U" 

INCH mm. 
A 4.00 101.60 
B 3.375 85.73 
C 5.50 134.7Ö 
0 5.00 127.00 
E 1.62 41.15 
F .375 9.53 
C .250 6.35 
H .450 11.43 
J .750 19.05 

FUSE AT 0.5/0.25AWPS FOR 100-120/220-240VAC 

CBB CASE 
WT. S LBS. 

>-0C OUTPUT 
J. A 

^—.168 BA UTC. HOLES 
(16P1-) 

FUSE AT:    2.0/1.0 AMPS FOR 100-120/220-240VAC 

A 11.00 279.40 
e 7.500 190.50 
C 3.00 76.20 
& 4.87 153.70 
[ 4.125 104.78 
f Ö.5Ö i5.7ö ' 
t 1.55Ö 31.75 
H Ö.75 1ö:ö5 
J 0.555 IIW" 
K ?•'!> «5.65 

OVP (OPT) 

PACE 4 

CP510-A CASE 
WT. 7.5 LBS. 

FUSE AT: 

.188 DtA UTC HOLES 16PL 

3.0/1.5AUPS FOR 1O0-120/22O-24OVAC 

J    .75 
.500 2s: 

'905 
12.70 
8,09 

.188 BA UTC H0LES06PL) 

FUSE AT:    2.0/1.0 AMPS FOR 100-120/220-240 VAC 

* ',W 177~M 
8 «.250 158.75 
t 4jr M1.7CI 
0 4.125 104.78 J 0.50 17 70 
p Vnh V 7«, 
C 0 7! lorw 
H H Vl 
J 2.75 no««. 
K 0.38 4««, 
I 0.64O 18.3« 
U i,W B&.M 
N 1.00 25.40 

BAA CASE 
WT. 5 LBS 

y—OC OUTPUT 

FUSE AT: 

.188 DU UTC. HOLES (16PL) 

1.0/0.5 AMPS FOR 100-120/220-240 VAC 

"^ 
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425 SERIES GENERAL PURPOSE SCREW 
MOUNT RELAYS 

^coontad and CSA tMrtmvL'&Nm cadmium oxide contacts. DWM- 
^500\*C OOKz. 42SXAX era "hot" armature 300V, SPOT. 30-amp 
53XX and-tSOOBt are tnatsatad armature eoOYiSO-emp models; 
S7-Na43IIIXriPOT.s25CXX is a 3PNO open type rated 25 amps 
»a iQaaap« at «00^. 4«gXI«a3POT open tvpe rated 25 amps st 
10 Ki^«ta0O>i^.WM<hy»ucfl«ppac«ac»i»M motor», lotanoB*. 
ccnipnHOOix ■ . ■     - .. '- 

_  .—.. Cat 
-. TIP» ' Volts Aaa.Q Contacts 1-24 

42SCAX- 120AC 290 SPDT 1531 
425XAX 12DC ' 3.2 SPOT 1521 
42SBXX 24AC 12 DPST-NO 17.11 
42S8XX- 120AC 290  ' DPST-NO 17.11 
4258XX 240AC 5200- DPST-WO 17.48 

425XBX 120AC 290 DPDT 2127 
43SXBX 240AC .1200 DPDT 213* 
425XBX 12DC .   32 •      DPDT 2*34 
42SXBX 240C . 12 DPDT 2034 
42SXBX90* 120AC 290 DPDT 213« 

o 42SCX 120AC 170 3PDT 37.34 
s 42SCXX 120AC 170 3PNO 32.74 
3 425O0C 24DC 6.7 3PNO 3124 

mary 
-D SERIES DIP PACKAGE DRY REED RELAYS 

Dry read DIP rslays operate from DTL. TTL or HN1L 
lootes. 1 form A and 1 form C moo*» maasura 
.750U200Wx275"H; 2 form A models measure 
.750Lx200Wx250"H. 1 form A and 2 form A unit* 
carry 10VA loads; 1 form C ratad at 3*. Available In 
»-pin and 14-pin models. Operating temperature 
range: -20*C to +105'C. 0.1" standard OuaWn-ime 
grid spacing. 14-ptn mode* ma» mttfi type 33377 
eccia* orOand aaparaiar/ Mow. 

I tJ9* Pirn 
Can- 
tacts VDC Owns 1-24 

25- 
49 

50- 
99 

! MRR1ADS 
I MRR1ADS8 
I MRR1ADSR 

14 
8 

14 

1A 
1A 
1A 

5 
12 

5 

360 
1440 
500 

433 
4J3 
537 

439 
439 
539 

4.11 
4.11 
4J5 

| MRR1CDL 
I MRR1CD13 

14 
8 

1C 
1C ' 

5 
12 

100 
500 

937 
937 

920 
920 

823 
823 

l MRR2ADLX 
i MRR2ADLX8 

14 
8 

2A 
2A 

S 
12 

125 
500 

83» 
838 

738 
738 

837 
837 

SOCKET FOR HMt-0 SCiBES RBJVS 

HO. Typ«     I    Mns Size              I   Each 

55 33377 r- j r 14  . 2*.Wx3«WJC«'A»H      j    «22 

■X-13I 

TYPE A575 7.5HP REVERSING 
CONTACTOR   , 

, j%5-0a8nlte purpoaa contactor Aids usa in a range of ap- 
irjg .pauaUuiia requiring frequent Jogging: hoists," ovar- 
ii haar) doors, elevators,-and machine toots. Savar 

:&''. cadmium oxide contacts ratad 30 amps, 120 VAC. 2 
K^-eats of 3-oola. double mats» NO contacts art Intar- 

$£gr loctexttoprwvar*simuaanseiacloaura.ULBStad. 

10. :Typa- Voits. Ohms'. | Contatli 1-49 

3     t -A575IOC<   .-; • 120WC 1450  ••■ 3 DM NO 13X77 

TYPE A275 REVERSING CONTROL 
kASE^^u.-^'iV^v.. . CONTACTORS  ••■•-. 

Compact, isveiang contactors for continuous oper- 
ation In fceevy-dutyeervios. ävmlnais mate with 

-1: standard 250" quick-connect racaptadaa. Contact 
::V raöngr   120VAC,   1HP;   240VHC,   1   and   2HP. 
Ü4ao/600MC. IHP.ULttstad, CSAcartftad IHPonty. 
i- TypeA27SO0C:6lo«dcontacts. VsatS-MO-OBeon- 
'-  tacts par coi and armature. A275KXX9C: Santa but 

Jteva SPDT auxiliary contacts for cd Mertocktng or. 
aiactrtc locx-up. A27SKXX91:Sam« but have DPOT 
auxjtary contacts for co4 Interlocking and metric 
lock-up or operating Indicator lamp*. .':■■---; 

A275XXX 
A575KXX 

■2 
£3 

A275KXXS0 
A275KXX91 

;A275KXX91 

. 24VAC 

120vAC' 
• 24\JV: 

120 VAC 

4.8 
132.0 

1323 
4.8 

132.0 

• 2 DM NO 
■3 DM NO 

3 DM NO 
3 DM NO 
3 DM NO 

3722 
3722 

4«!72 
523« 
52.0« 

277 SERIES 5-AMP 
MINIATURE PC RELAYS 

■• 
•atHM 

JBttfUX 
to.tmm 

I 
• J;'.-i'*'.."?''.'.'•V. 

9d@ »w     HUM*   'airan' 

OK'MIUIMI.MUI« 
iwaiauwa 

■40U»la^ • 2 Form C  ' "... 
• SS«af Contacts Ratad 5 AMBS 
277 Sariaa relays hava PC tarrninais on 0.1" (234) grid spacing, and araavtiitba 
with AC or DC cotts. Epoxy mild tarmlnal baaa prawns corummauon aurt» 
sotoartng. 1»Vaurpara«l«tanca.8inmaapa«tionb«twa«nooga>ylcotitacttaai 
featured. Operate and reMaaa ttmas am under 15 mWleecondi. SIN« contaai 
pick up at 75% nominal, drop out at 10%. Raatauve load: 5 amps, 240VKC a 
30VDC. UL racogntzad, CSA oartffiad at 5 amps and 1/10HP. 

Stock 
.    No. Typa Coi Ohms 1-24 

25- 
49 

SO- 
99 

48F5388 
48F5389 
48F5370 
48F5371 
48F5372 

277XBX 
277XBX 
277XBX 
277XBX 
277XBX 

24\#C 
120>*C 

5VDC 
12VDC 
24VDC 

248 
6800 

47 
275 

1100 

531 
130 
434 
434 
434 

4.7« 
5.81 
422 
422 
422 

421 
5J2 
341 
341 
241 

276 SERIES 7-AMP PC RELAYS 

(10 MM. 

J  
* 
L™ 

aim 

TO 

• Onfy 0.4 square inch footprint 
• Sawsf Contacts Ratad 7 Amps 
• Permanent Magnet Poiarixed. Singfe-Side Stabie Design 
• 1 Form C 

278 Series feature grid pin spacing of 0.1" and require 0293" clearance uxm 
the board. Available with seated PBT case for automatic wave eotdenng and h» 
mersion cleaning, units provide maximum contact currant at 7 amps. 240 WC a 
30 VDC and up to 380VAC and 125VDC at tower currents. 5kV surge rettsunos 
4mm separation between coil and silver contacts. ULracognttad, CSA certifies a 
7 amps 1/10 HP. 

__—- 
H _ 

TiT" 
in 
JJ7 

Stock 
No. 

x«ai 4SF5389 
F5S90 

48F5391 

Typ« 
276XAXH 
276XAXH 
276XAXH 

Co« 
5VDC 

12VDC 
24VDC 

Ohms 

125 
720 

2880 

1-24 
25- 
49 

3.85 
S35 
338 

337 
337 
3.77 

MR-Y SERIES MINIATURE DRY REED RELAfS 

aW-Y Series encapsulated dry reed relays are available with end pint« 
on 1-Inch centers. TVpa MRMY oflar O.IOOInchpln spacing, and type »I 
far 0.150 Inch pin spacing. Avaasbte 1 form A, 2 form A and 1 form C (Mt OP^JI 
suffix). Form A contacts are ratad tor 10 watts maximum at 2O0VDC "«""^iS 
0.500 ampa max. Form C contacts have a rating o« 3 watts max. st 28VDC mfc ;| 
0250 amps max. 0312" height for ail models. 

Stack No. Typ* VDC LxWxtt" OMM 1-24 
25- 
41 

WITH 0.100" 

S9F1873 
S9F1S74 
89F1S75 
89F1878 
89F1877 
«9F1878 

MR30Y1A: 

MR30Y1A 
MR30Y2A 
MR30Y2A 
MR30Y1C 
MR30Y1C 

:12- 
24 
12 
24 

!.12 
24 

1.000x0.400x0.312 
1.000x0.400x0212 
1.000x0.550x0212 
1300x0.550x0212 
1.000x0.400x0312 
1.000x0.400x0.312 

WrrHO.150" OMD SMCSM 

89F1879 
89F1880 

89F1882 
I9F1S83 
I9F18S4 

MR3SY1A 
MR35Y1A I 

MR35Y2Ä 
MR35Y1C 
MR35Y1C 

12 
24 

,24 
12 
24 

1.000x0.400x0312 
11.000x0.400x0.312 

l!ÖÖÖxÖ!550xÖ3i2 
1.000x0.400x0.312 
1.000x0.400x0212 

»4M. 
iter4f 

41 

iyp 
41RQZ-6000 

»1 

Typ. 

41F-1000S-S 
41F^O0OS-S 

41RO-1000S- 
41RO-10000; 

41RO6-100K 
41RO6-2S0O; 

ESSP 

yoYipac« 

ffr< 
rat Ina reeara 

on kg< 
em 
arr 
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?r-  ^ 
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IMPT- 
■   3sr - \ 
Kg|* "D 

EP" 1 

ROMA 

:.??■•:« Re 
BWBft An 
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a|t838>> 6o 
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