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ELECTROSPEC SYSTEMS, INC.
Engin § Excellence
1405 N, Maln, Suite 102 San Artondo; TX 78212-48817 (B12) 237-6881

b

3 August 1590

Whitmore Enterprises
Route 5, Box 369

San Antonio, Tx 78221
(512) 624=-2121

STATEMENT

Terms: Net 10

Industrial Drive Single Board Amplifiez $ 2J16.00
Repair: S/N 7C-401
Total & 318.30
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Mareh 11, 1981

Mr. Hanry Whitmore
Whitmore Enterprises, inc.

Route 5, Box 389
San Antonio, TX 78221

RE:  NAS 918230, itam B; Proposel Ne. 1209
Sear Mr. Whitmorg!

Elactrospec Systama, inc. (ESI) ia pleased submit groposal No. 1209 for
moditication of the grototvpo ergomater deliverad t¢ 'Whitmare !}wpmu in suppert of
NAS 918210, (tem B. This praposal inciudes the selection, acquisition, and ingtallation of
an upgraded servo motor drive amplifier. Also included in the prapusal |9 aystam controf
18318 and miner software changes which will ge required as a result of the upgradae.

The total cost of thig propossl is 94 800.00, ES! will deliven the maditied Ergometer
1o Whitmers Enterprises fiftean working days after receipt of the Jarvo motor camponent.
Imeustial orives aatimates aporoximately 8 weeks for delivary of tha coOmponent. Therafore
totar effort time 18 RAMALSE to be B wedks,

Tne proposad affort time ling and ¢ost is uased Upon N Naw Somponent being the
same form fagter and providing the same system rasponse charactsriatics a8 the unit now
Usad  incustrial Drives spplication snginsers have toid 280 chat these asdumptions 478
corrace.

If you mave any questions cancerning this propasal or 'f | can be of further sesistands,
pleasa o not hesitats to contact me at (612) 227 8821, if this proposal meets with your
sat sfacton, ESI will commenee wark immaediately upen recsipt of & purchase drder. The
fumging terms are E0% upon receipt af order, 50% upon deiivary. Thenk you for your

aonmaidaration,
Sincare'y,

AWy

Lmr‘r D, Pachacek
Pregident & CEC

LOPvm

1408 N. Main Sute 02
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it you have sny questions concerning this matter, please da not haesitate te aantact
me at (§12) 227-8651, Bven though sll wark must be considered putside the terms of the
previous and contrect ESI wili work with you as much &s o ble to rescive thase

operationsl concermns.

Sincerely,

ey /% e

Larry D. Pechacek
Prosident & CEO

LDP/vm
ATTACHMENT
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12275651

February 28, 19981

Hanry Whitmore
Whitmore Enterprises
Route 5, Box 3653

San Antonio, Tx 78221

Raf: NASA Contract NAS 818230, item ©
Dear Mr. Whitmore:

Therg ara two operational concerns with the current prototype configuration which
should be dlascussed. The first is tha inability of the servo motor and drive amplifier to
malntaln the required torque to work atfectively sbove a sustained waight of 30 pounds.
The second zoncern Is the sxcassive amount of radisted electro-magnetic emissions from
tha servo amplifigr and motor which randers the device inoperative (f fully agaembled.

The sarve moter and drive smplifier were supplied by the contractor. These
componants ware purchased from the Industrial Drive Division of Kollmorgen as 2
complemantary ast end the specifications deta assumes both camponerts as a single
system. The ratio between the rope drum/sprocket diameter and motor drive socket
diametar were chosen so that the srgomater speed and torque requiremants fit optimally
within the servo motor system operating envelope. Our operationd testing demonstrates
tha servo motor system doas not provide the torque indicated by its data shaets. A copy
of the torqua-spead curves for the ssrvo system s attached to this lettar. On this graph,
| hava penciled in the operating envelope raquiremant for the argomater. It should be noted
that all other ergometer compongnts will meet these requirements. The recommended
resolution of thia daficlency is to repiace the contractor supplisd assembliss with squipmant
capable of supporting the requirements in high duty cycle operations.

The second oparations!l concern ia the excessive amount of radiated emiasions from
the contractor supplied assemblies. Thia radieted emissions causes selectromagnetic
interference (EMi) with the analog and digital davice circultry. With the prototype ergomater
fully assambled. the EM! is pervasive encugh to prevent proper operation of the device.
Howaever, devics operation can be demonstretad if the Inner panel and control panegl gre not
mounted and placed to the side of the unit. This capability demonstrates ths deleterious
atfect of the device mechanicel packaging design ypon the EMI. The racommended golution
of this flaw is provide one enclosure for the motor and motor drive electronice and one
enclosure for the device snalog and digital control olactronics. The two enclosurea can be
interconnected using small gauge twisted shielded cable assemtiies. Thera ars other
solutions which might be tried in an effort to maintain the single package scheme if desired.
The optimum choice for this case would be to replace the motor drive slectronics with &
design that axhibits much less rediated emissions. The unipolar pulse width modulation
dosign used by tha current mator drive oiectronics providas good power efficlancy but is
perhaps the worat deaign from an EMI standpoint,
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Fobruary 28, 1881

Herry Whitmore
Whitmors Enterprises
Route 5, Box 368

Sam Antonio, Tx 78221

fal, NASA Contract NAS 918230, itam &
Dear Mr, Whitmore:

This leiter accompaniss the delivery of the prototype ergometer by Elestrospec
Systems, In¢. (ESI) to Whitmore Entarprises in support of NASA Cantract NAS $18230,
ltam €. All slectrical and electronic design, assembly, and testing has been completed snd
all system software has been written, tested and s currently operational. E8| nas thus
completed all work as required under the current contract betweesn ESI and Whitmaors
Entarprises. ESI wili, however, meet with Whitmore Enterprises at a mutually agreed upon
time to discuss the wser oparotion inatructions for the device.

Eome work on the davice has yet to be completad by Whitraore Enterprizas. Theae
inglyuda:

@ Complation of items to be eccomplished and delineatsd in the B8 letter to
Whitmore Enterprises deted February 14, 1991,

2 Prowision of Coupling betwesn the serve motor and the Jiaptacsmont transducer
that aliminates relative slippage between the assembilea during device Cpgrations,
'he coupling reawork shouid be in such a way 88 t0 preserve tha current diive ratio
and relartive rotation directions.

if you have any questiona concaring this matter, plesas do not hesitets to contect
me at (512) £227-5851. As wa agroed In one of our telephone convarsatons today, ESI wiil
ratain the argometar until further notice from Whitmore Enterprises.

Sincerely,

2, O/ . ¢

Lary D. Pachacek
President & CEO

LDP/vm

108 N. Main. Suite 102
N Antarin Tx 7A212.4351
19%Y D 7.8AL | .
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Sincerely,

[Tenry B. Whitmore, President
Whitmare Enterprisey, Inc,

HBW/aww

Enclosure

WHITMORE ENTERPRISES, INC,



After consulting with our subscontractor, Electrospec Systems, Inc., we estimate an

addidonal cost of $6,800.00 above the current contract price for Irem 5 ($39,466.80) 10

hring the equipment up 1o specifications.

This covt eytimare iy broken down us follows: $4,800.00 is budgewd for the manufacturer
component upgrade and ncccssary electronic interface changes performed by Llectrospec

Systemy, Inc.; and $2,000.00 iz egtimated to cover the necessary hardware changes and re-
design to sccommodate the larger power supply and new circult board to be pesformed by
Whimore Enterprises, Inc. The delivery of the upgrade components will 1ake iwo 10 Liree

uauu”u u;-.v-rJ;us v Ui unuuuf-»hnvl, yluo R m.l\l;uuuol muush rul iuincfc.\.lua lllc

componenty.

We s making the Tollowuy noconmendations :
© we cAn deliver the dtem if the specifications are changed to & lower force of
approximately 50 pounds in the isotonic mede, o,
«  with the approval of NASA, we cun purchuse the new compuncuis and do the
additional work to upgrade the GFE so it will meet the 100 pownd force requined in

the isotonic mode.

We arc enclosing copies of letters from our sub-contractor cstimating materials and

explaining in more detail the problem and solution.

~7
S
D
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Oud test proves this equipment with the current GFE can develop less than half the required
torque. Our end rosults from testing showed we were achieving about 50 pounds force

insicad of the required 100 pounds.

When we received this GIT it was inoperable, as mentioned in the April 16, 1990 status
report. At our expense we had onc of the circuit boards repaired at a cost of $318.50. In

spite of this repair the GIT will not perform within the manufacturers' specifications,

We have talked with the manufacturer of this OFE and they recommend to replace the
cireuit boards with upgraded boards and power supply. They say that this upgrade will
double the power output. By doubling the output the current 50 pound's force should
more thun double increase to 100 pound force meeting this specification requlrement of 100

pounds.

The GFE was supplicd as an integral component (o the success of lwan 5. After installation

however, the GIE is not performing according 1o manufacturers' specifications, making

the equipment unable to perform at the desired levels. This project was a roscarch and ,

development effort under a firm fixed price contract. We have accomplished the work |

0 M. however, if NASA desires, the cxisting GFE cquipment can be upgraded o t
pertorm at manufacturers’ specifications. {
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NASA Lyndon B. Johnson Space Center
Data Systems & Airerafi Operations Procurement Office
Houston, Texas 77058

Refsrence: Tiem 5 (Prototype Ergometer), Contract NAS 9-18230

v

Dear

We arc in the final stage of testing hem § (Prototype Ergometer). We have encountered
some problems conwolling the cxcessive amount of radiated clecoomagneuc emissions
from the GT'T servo amplifier. We are physically relocating some of thie circuit buards 1)

olate the elecromagnetic crissions from these boards,

During this test we huve determined the GFE furnished for this project will not develop the
force required to meet our specifications in onc of the modes of operations. While
aperating the cquipment in the (sotoric faree mode, the system 1s supposed to develop up
10 100 pounds force. The GPE tomque capability should be 8.33 foot pounds (according 1o
the munufucturer's specifications) in this mode. The wnir should develop 107 pounds force
with the gear ratio we are using. This would be within our design limits meeting the 100

pounds required in our contract specifications,
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FAX MESSAGE e P
DATE: MARCH 12, 1991
TO: HELON CRAWFORD /BGa1(93) (Call 883-8159 for plck-up)
COMPANY : NASA /JSC

FAX NUMBER: (713) 483-6200

FROM - HENRY WHITMORE

FAX NUMBER: (s12) &2% - 3289

SUBJECT: NAS 0-18230, ITEM §

} of peges (Including this cover sheet) : / J

MESSAGE:

PeR QUR TELEPHO%%ERSAT!ON, WE ARE FAXING
1

™ S
P
b

HELON-

(If you @6 not receive all pagas, please calt hack immadiately. )

WHITMORE EMTERPRISES, INC.

Route 5, Box 189
San Antonlo, Texass 78211
Phone (%12) 628-2121

HENRY 8. WHITMORE




