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OBJECTI VES OF THE QUALI TY ASSURANCE DEPARTMENT

A-1 GENERAL

The Quality Assurance Departnent is maintained and supervised by
the Quality Assurance Manager, who reports to the President. This
manual has been prepared under the direction of the Quality
Assurance Manager. The manual will be reviewed periodically and,

i f necessary, changed and updated at intervals no larger than 6
nont hs. The THERVALOG C Qual ity Assurance Departnent is organi zed
and adm nistered to assure uniformhigh quality in all products.
Al itens produced by THERVALOG C or procured from outside sources
are subject to inspection, test and/or other quality assurance
procedures to assure maintenance of the required high quality

| evel .

A-2 SPECIFI C

It is the objective of the THERMALOG C Qual ity Assurance
Departnent to:

1. Assure the highest quality at the | owest cost for al
products;

2. Insure that all customer requirenents are conplied wth;

3. Reduce the rejection rate of material at all I|evels;

4, Reduce the cost of Quality;

5. Insure that the Reliability of all products neet

custoner requirenments to pronote the reputation of
THERVALOG C in the industry.

To insure that the above objectives are achieved , the Quality
Assurance Departnent is responsible for the foll ow ng functions:

1. Prepare inspection planning docunents and Quality
Assur ance procedures;

2. Verify conpany adherence to test, engineering,
manuf act uri ng, and government or custoner specifications
and contracts;

3. Prepare and institute necessary paperwork used in the
above,;
4, otain pronpt, effective corrective action of any

condition that may |ead to the production of
defective material;

o1

Make periodic oral and witten reports to



THERVALOG C s nanagenent of the quality trend of
products, nentioning significant factors that may
tend to affect quality;

6. Maintain Quality Assurance surveillance of operationa
tests and test equi pnment;

7. If a unit fails the test procedure, a reject tag
I's put on by the test technician. Wen all the
units of a manufacturing batch are conpletely
tested, then all rejected units if any, are
verified for failure by Quality Assurance. |f
found defective, the unit is sent back for rework.
Q A. checks the reworked unit against the test
procedure, at this point the reject tag is
renoved by QA if the unit works correctly;

8. Mai ntain |iaison between the Quality Assurance
Depart nent and THERMALOGQ C depart nents;

9. The Quality Assurance Departnent responsibilities relate
to the six functional tasks listed below. Details of
the procedures are listed in subsequent sections of the
Qual ity Assurance Manual

a. Docunent Control Procedures

b. Pur chasi ng Procedure

C. Recei vi ng I nspection Procedure
d. | n- Process Procedure

e. Fi nal Inspection Procedure

f. Facilities and Test Equi pnent

Mai nt enance Procedure.

A-3 Docunent Control Procedures

Al'l Docunents generated for Engineering or Production will have a
category nunber which is enconpassed by Thernmal ogic's Part
Nunbering System

Since all docunments are generated by Engineering, the Engineering
Manager will issue or oversee the docunentation nunbering or
revi si on nunber.

On Engineering notification/nodification issues, the Engi neering



Manager will note all the changes or corrective actions in a
formal Engi neering nmeno, which will be circul ated to Managenent,
Production and Qual ity Assurance.

Production notification/nodification issues are formally noted by
the V. P. of Manufacturing and circulated to the same above

depart nents.

Qual ity Assurance notification/nodification issues are fornally
noted by the Q A Manager and circulated to the sane above
departnents. Changes which will affect the QA Mnual are filed
by Q A. Manager and periodically (at |east every 6 nonths)
incorporated into the QA Mnual with associated rev. |eve

change.

A-4 DOCUMENT REVI EW

The owner or contractor of a product will be granted the right to
inspect all Thermal ogic QA docunentation on request, for that
product (s). This right specifically excludes Thermal ogic
purchasi ng or other proprietary docunentation. Inspection rights
to proprietary docunentation will be considered on a case-by-case
basi s when requested. Thermal ogic reserves the right to delete
proprietary information fromany docunents offered for inspection




B

PURCHASI NG PROCEDURE

B-1 GENERAL

THERMALOG C Qual ity Assurance Departnent is responsible for
assuring that all supplies and services procured from our
suppliers (sub-contractors and vendors) conformto interna
and/or contract requirenents. The Purchasing Department w ||
coordinate with the Quality Assurance Department on plans for
obt ai ni ng new suppliers. On terns of question and mgjor
consequence, the Quality Assurance Departnent may, in advance
of production, conduct a survey to determ ne satisfactory

evi dence of inspection and Quality Assurance for naintaining
THERMALOG C Cor por ati on st andar ds.

B-2 SPECI FIC

Where no Quality Hi story exists, sub-contractors and vendors
wi Il be approved by the Quality Assurance Departnment by one
or nore of the follow ng nethods:

1. The Quality Assurance Departnment will conduct an
initial quality survey (or have one corducted by an
i ndependent service) where possible, and conduct
periodic resurveys to review the suppliers quality
efforts, dependent on the products supplied;

2. Request a witten Quality System manual and verify
the quality of their products by objective and
recei ving evidence;

3. When Ther mal ogi ¢ Corporati on subcontracts
all pertinent docunents including, but not
l[imted to manufacturing, testing and
shi pping procedures are given to the
subcontractor contracted for such services.



C.

RECEI VI NG | NSPECTI ON PROCEDURE

C 1 CGENERAL

Materials and parts purchased fromcontractors and suppliers
or supplied to Thermnal ogic Corp. by the custoner or one of
its suppliers, are received and held for incom ng inspection
to assure conformance to custoner requirenments. Materi al
will be inspected and/or tested (as required: to draw ngs,
speci fications or catal ogs).

G2 SPECIFIC

| nspections will consist of the follow ng:

1. Check of material to specific draw ngs, speci-
fications and purchase orders to determ ne
conpliance with all quality requirenents;

2. Review of a "Certificate of Conpliance"” (if
appl i cabl e) acconpanyi ng materi al;

3. Procedure for non conformi ng material. |ncom ng
inspector will randomy test a certain nunber of
itenms based on | ot size for acceptance, see table
1;

Shoul d this sanple batch of the lot fail, al

the items in this lot will be 100%tested. The out
of specification iten(s) are segregated to a

hol ding area identified with a rejection tag
describing the iten(s), part nunber, job nunber,
date of inspection, discrepancy and authorization
for rejection. Al non-conplying nmaterial wll be
held in a segregated area until Quality Assurance
notifies the Purchasing departnent and outlines the
corrective action to take.

4, Notification by the Quality Assurance Engi neer to
Pur chasi ng Departnent and Managenent of non-
conf or mance,

5. Al'l approved nmaterial is to be routed to stock with
notification to Purchasing and Accounting
Depart nents.



Al'l purchase requisitions and subsequent purchase orders for
raw materials and manufactured parts will indicate:

1. Clear definition of desired part or material as to
description and/or catal og designation;

2. Applicabl e specifications: THERMALOG C, MIlitary
and cust oner;

3. Required test reports and certification. The
Qual ity Assurance Engineer will have the
responsi bility of making oral (and/or witten)
reports to THERVALOG C Managenent regarding the
status of approved or conditional approved vendors.



D.

| N PROCESS PROCEDURE

D-1 GENERAL

THERMALOG C s i n-process procedures for high level quality
assurance of products consist of: First Piece Inspection and
Station Inspection. The Quality Assurance Engi neer will have
the responsibility of supervising these procedures. All

i nspections stations and manufacturing facilities will have
docunented instructions either for the manufacturing, the

i nspection or the test to be perfornmed. These docunents wl|
i nclude, as a mninum when an inspection or test is

requi red, and/or the accept or reject criteria.

D-2 SPECI FI C

First Piece |Inspection

1. The Manufacturing Department will submt the first
pi ece produced to the Quality Assurance Depart nent
for inspection along with the correct test
fixture(s)/jig(s) to test the unit with. Thus
verifying the proper operating condition of the
fixture(s)/jig(s);

2. The Quality Assurance Departnment will test the
first piece in accordance with the applicable print
and detailed test procedure;

3. A First Piece Inspection form designating
approval, will be filled out and notice given to
t he Manufacturing Departnent to proceed with
manuf acturi ng the remai nder of the |ot;

4. If the part is disapproved by the inspector, the
part is returned to the operator; the shop forenman
is then notified to take the necessary steps for
corrective action.

Station | nspection

Where applicable, the Quality Assurance Engi neer will
establish station inspection schedul es as outlined bel ow

1. The Inspector will review the part for previous
oper ati ons;

2. The part will be inspected to the applicable print,
specifications and inspection instructions for the
respective station;

3. Upon conpl etion of inspection, inspector wll
identify rejected parts and informthe Quality
Assurance Engi neer; (see page 4 step 7)



10

Defective parts will be rejected or submtted for
rewor k;

Accepted units will be routed to the next
operati on.
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E. FINAL | NSPECTI ON PROCEDURE

E-1 GENERAL

The Quality Assurance Department will have the responsibility
for final inspection of manufactured goods. Al THERVALOG C
manuf actured units will receive 100% nmechani cal and

el ectrical final inspection per applicable test procedures.

E-2 SPECIFIC

1. I nspector will match ship order to custoner order.
Revi ew for conpletion of all operations;
2. Units will be subjected to such individual tests
and inspections as specified by bel ow enunerat ed
st eps:

A) Unit checked agai nst Maxi muni M ni num
tol erance sheet, ie. on/off points CW& CCW

B) Ship with |ist.
C) Customer specification sheet.

D) An optional check list of above steps wll
be activated in witing when Managenent is
under a contractual agreenment to do so.

E) Sections A - C are the standard procedures
for all controls and sensors. The only
difference, No PAPER CHECK LIST IS
GENERATED, to | ower cost.

3. Upon conpl etion of inspection, defective units wll
be identified and Quality Assurance Engi neer
notifi ed;

4. Accepted units will be sent to shipping;

5. The Manufacturing Departnent will be notified as to
results of final inspection and need for rework.

E-3 NON- CONFORM NG | TEM
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Ther mal ogi ¢ Cor poration or the customer fromtinme to
time may exercise their nutual right to discuss the
acceptance of a product(s) that may not conform 100%
to specification.

In time of necessity, if the custoner approves the
Q A non conformal formwhich outlines the out of

conform ng part(s) or paraneter(s), then the QA
Manager will sign off the formwhich will then act
as a formal docunent to rel ease the product to the
shi ppi ng departnment for delivery.
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F. FACILITIES AND TEST EQUI PMENT MAI NTENANCE PROCEDURE

F-1 GENERAL

THERVALOG C s Quality Assurance Departnent will have the
responsibility for nonitoring the facilities and test
equi pment used in the manufacture and inspection of
parts. The objective will be to assure that inspection
and test equipnent is adjusted, replaced or repaired
before if becones inaccurate.

F-2 SPECI FIC

1. A log on all inspection and test equipnment will be
kept showing, as a mninmum date of calibration,
condi tion, due date of next calibration and seri al
nunber ;

2. Instrunments used for quantitative neasurenent are
calibrated at | east once every year

3. St andards are checked and certified annually.
Certification is performed by a |laboratory with
standards certified by or traceable to the Nationa
Bureau of Standards;

4. When necessary, instruments are recalibrated nore
frequently than specified above,;

5. When justifiable, calibration intervals may be
extended. Witten justification will be maintained

by the Quality Assurance Engi neer;

6. Instrunents found to be defective will be so
identified and renpved fromfurther use until
repaired or replaced,

7. After calibration, a sticker or tag is applied to
the instrunment show ng date calibrated, date of
next calibration and person who perforned the
cal i bration;

8. If instrunments do not require calibration, a
sticker stating "Not subject to periodic
calibration" will be affixed to the device;

9. To preclude the use of worn, faulty or inaccurate

tool s, gauges and test equi pnent, a system of
periodic re-inspection and recalibration of such
devices w il be provided.
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G QUALI TY ASSURANCE RECORD

G 1 GENERAL

In addition to Sections QAMD and QAME, the Quality
Assurance Program assigns individual batch and serial nunbers
for each control manufactured. These are |ogged onto a
"Production Control Record”, which travels with the order in
manuf acturing, testing and, finally, to shipping. This record
includes a sign off with names of the test technician(s) and
Qual ity Assurance Manager for every lot. This record is
saved in the custoner's file for future tracking of all
control s shi pped.

G2 SPEC FIC

This system was devi sed as a managenent tool for pinpointing
probl enms or potential situations which need to be anended.
The bel ow check point outline the system

1. The Production Control Record Sheet is generated
for each batch of control (s)/sensor(s)nmanu act ured
by Thermal ogic. This sheet is filled out by the
production floor supervisor. Stating the custoner,
nodel nunber, batch code and invoice nunber

2. The Record Sheet fromstep 1 is then given to the
assenbl er who will be doing the assenbling al ong
with the build instructions;

3. Once the assenbler builds a conpl ete batch,
the batch is then forwarded to the test tech-
ni cian assigned to test themor placed in the
hol ding area. At this point, P.C.R Sheet wll
have the signature of the person who perforned
the assenbling of this control (s)/sensor(s);

4. The test technician will test all the controls
and place a uni que batch/serial nunber on each one
as well as check off that nunmber as being tested
and note any assenbly or operational prodens if
any. The technician will now place his/her
signature on P. C. R Sheet;

5. The tested batch is then forwarded to QA for

i nspection. If the batch is of the variety to be
encapsul ated in epoxy, step 6 will be
performed after the curing process is conplete.

6. QA wll now randomy choose a nunber of
control s/ sensors and proceed with a ful
functional test for that product;
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7. QA wll note on the back of the P.C R Sheet
t he uni que batch nunbers that were randomy
tested and officially signed off to shipping;

8. The last step for P.C.R Sheet is, for all the data
on it to be logged into a spread sheet for
anal yti cal purposes. Then all the P.C.R Sheets are
sent to be filed in the appropriate cust omer
files.

MATERI AL MANUFACTURI NG FLOW AND STORAGE

Each conponent received from supplier/subcontractor is
handl ed by section QAM 6. The conponent is then placed in
the stock roon(s). A portion of commonly used resistors,
capacitors, transistors etc., etc. are placed in the
production line bins for assenblers to draw from

Speci al or job dependant conponents are drawn directly
fromthe stock roomby the stock room overseer for
speci fic manufacturing runs.

Al'l stocked conponents used in the manufacture of

tenperature controls and or sensors are periodically

i nspected for valid shelf |ife to ascertain if it is in
acceptabl e condition for manufacturing use. This is done
once per year at inventory tine.

Once the units are conpletely assenbled, (printed circuit
boards), they are placed in non conductive tote bins and
stored in a holding area until a test technician is
assigned to test them



16

| . PACKAG NG AND SHI PPI NG PACKAG NG

Ther mal ogi ¢ manufactures a |large variety of tenperature controls
in many configurations and sizes. Virtually all of these controls
are manufactured to wthstand shock and vibration simlar to or
greater than that which would be experienced during conmerci al
shipping carriage. As a result, the enphasis for packaging is to
establish and maintain control over: 1) item separation and
identification, 2) cosnetic protection, 3) clear and conplete

| abeling, and 4) An ESD environnent and | abeling appropriate to

t he product being shipped.

Generic packagi ng and shi pping instructions, applicable where
specific requirenments do not acconpany an order, are given in
Ther mal ogi ¢ drawi ng #711-174. A copy of this drawing is posted
and filed in the shipping departnment for day to day procedures.

Addi ti onal and special consideration is always given to specific
shi ppi ng circunstances required by individual product contracts.
Any such requirenents will be identified and, if necessary,
anplified on a shipping instructions docunent entered into the
Ther mal ogi ¢ drawi ng system This drawing will acconpany the

i nvoi ce/ shi ppi ng order when special requirenments exist. It wll
be the authorization for purchase of any special shipping
materials and wll be followed by the shipping departnent in

t he actual shipping procedure.

SHI PPI NG

The preferred Thermal ogic comon carrier is United Parcel Service
and will be used where there exist no instructions to the
contrary. Priority or overnight shipments will normally be nmade by
either United Parcel or Federal Express where there exist no
instructions to the contrary.

Speci al shipnent instructions fromthe custoner or contract wll
be specified directly on the invoice/shipnment order or will be
referred to on this docunent through a shipping instruction
docunent nunber under the Thernal ogi ¢ drawi ng system



TABLE 1

Lot or Batch Sanpl e Acceptable Quality
size si ze Level s
AC RE
2 to 8 2 0 1
9 to 15 3 0 1
16 to 25 5 0 1
26 to 50 8 0 1
51 to 90 13 0 1
91 to 150 20 0 1
151 to 280 32 1 2
281 to 500 50 1 2
501 to 1200 80 2 3
1201 to 3200 125 3 4
3201 to 10000 200 5 6
10001 to 35000 315 7 8
35001 to 150000 500 10 11
150001 to 500000 800 14 15
500001 and over 1250 21 22
Not es: AC - Accept abl e nunber

RE - Rejection nunber
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J. RETURNED PRODUCT FOR MCDI FI CATI OV REPAI R

Al'l product being returned will have a Return Authorization Nunber
which will allowit to be accepted by the Thernal ogi ¢ Recei ving
depart nent.

The returned item(s) is then placed in a segregated hol ding area
after it is confirnmed with Thermal ogi ¢ Custoner Service that this
RAN has arrived and wll be scheduled for repair.

The control’s serial batch nunber is inputted into our
conputerized RVA systemto check if this control was returned
previously. If no record is found, a new record is opened with the
test results as well as repair information. Testing is done
according to section E in this manual.



K.

FORMS SECTI ON

A) QUALITY CONTROL RECORD FORM
B) | NTERNAL CHANGE REQUEST/ AGENCY NOTI FI CATI ON FORM
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