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1. INTRODUCTION

i Tlie‘'T49El Electric Firing Device^trbaelcally^

1^/

^ jiv-Tr'lf'S

mechanical energy Into electrical energy. This conversion is 

accomplished by triggering an armature through a magnetic 

field produced by permanent magnets.

(' rtfsf ^ ^ '
The orientation of the component parts is vital, and any devi­

ation in position may be enough to restrict the current flow and 

reduce the output.

Current flow is the result of a sequence of movements that 

commence when the handle is depressed forcing the cap that 

rests directly inside the rubber boot and contained within the 

stainless steel housing. ^

The cap transmits the force to the two 0. 125 diameter steel 

balls protruding from the actuator head. The balls are held 

in this extended position by a preloaded spring which tends to 

push the balls apart.

As this motion continues downward pressure builds up in the 

two springs. The larger of the two - the actuator spring - is 

retained on the actuator shank and is compressed between the 

flat bottom hole in the housing and the actuator head. This 

pressure continues until the 0 125 balls come in contact with 

the 45^ chamfer of the housing. This inclined plane forces 

the balls back into their hole and with the pressure of the
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~tuator spring this part is then driven into the cap. 

The second !pring - armature spring - i a housed in the reamed 

hole inside the actuator shank. As the actuator travl9le down­

ward pressure is created through the magneti1m in the top 

pole plate holding the armature which is linked to the spring 

through the armature pin and support. 

This linkage operates through the elongated alot in the arma­

ture shank which permits free travel once the magnetic force , 

is broken for the armature to descend to the bottom plate. 

This action occurs precisely when the 0. lZS diameter steel 

balls are forced into the actuator head. With increased force 

the actuator is then thrust back to its initial position by its 

own spring which completes the cycle. 

Thia vigorous movement of the actuator carries the armature 

swiftly up and down inside the coil thereby cutting the mag­

netic field to produce the necessary output. 

The speed of this mechanical motion and it• effect on the gen­

erator output indicate the importance of each phase and the 

relative effect each component has on its mating part during 

this fa1t sequence of operations. 

One of the prime requirement• in a mechanical complex where 

metal is moving on metal ii friction. Unfortunately, there 

can be no lubricant• used and the actuators prime support h 

2. 
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the hole it passes through on the housing. Any foreign 

material, improper burr removal or concentricity exce11 on 

the trigger section will restrain free movement and elow the 

whole sequence thus lengthening the pulee. 

It ii well to note also that twnbllng is not a catch-all to 

remove burr a. If an excess of material occurs due to a 

dull cutter there is a strong possibility that twnbling will peen 

the excess to build up a corner or edge exceeding the 

machine ~ surface dimension wile. 

Industrial organizations ...,ary depending on the personnel and 

the equipment. Each one will handle the same task in a 

similar yet different manner, achieving the same resulu with 

varying degrees of trouble depending on each particular o,gan­

ization. A combination of factors in any process can be 

borderline and create turmoil. Very careful adherence to the 

principles of machining, observance of proper molding pressures, 

and mold heat, as well as good housekeeping in aaaembly 

departments are some of the basic elements necessary to 

produce this assembly with the least amowit of trouble. 

3 
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MATERIAL NOTES 

FWlction h foremo1t in every de1ign but without protection 

from the elements, and abu1e, by men and machine• there ii 

no function. 

This protection is de1igned mechanically around the mechaniam 

but only careful selection of the materials will give the safety 

factors that will endure abuse and the element•. Extreme 

cold exposure is another torture that this assembly must 

survive adding another element which les1ens the nwnber of 

mate rials available for selection. 

The bulk of the T49E 1 Firing Device is hou1ed in a glass 

filled polystyrene case capable of withstanding all of the pre­

vious mentioned conditions. The handle is prominent on the 

as aembl y and is also made of glaSI filled polystyrene. 

The prominence of the handle is a definite handicap du~ing 

the jumble test as it becomes the landing point during this 

buffeting. 

Material thickneu on these two parts has been proven suffi­

cient to last through any jumble or drop te 1t to which it might 

be subjected. There was no penetration ... moisture through 

the walls during the steam and vacuum te1ting, but the case 

halves must be completely flat to provide a good seal with 

the styrene adhesive for moisture p·rotection. 

4 



The rubber connector ii 1ufiiciently flexible at -45°F to make 

connection with the initiator cord but cannot withstand flexing 

other than that. The adhe1ive specified will provide a complete 

bond with the polystyrene ca1e with little effort. 

The silicone rubber boot ii the only rubber that will not be­

come stiff when functioned at the extreme cold temperature. 

Neoprene rubbers become too stiff and restrict the upward 

movement of the armature during this cold test. Roughen 

the rectangular boot 1ection prior to application of the speci­

fied adhe ai ve. This will provide a good joint. 

Type 416 stainless steel has been specified for the screw 

machine parts. This particular steel was specified for two 

reasons. One, it is free machining and with little effort can 

be finished to design satisfaction. The second reason is its 

response to heat treatment. 

This assembly is required to function five thousand times 

and have a shelf life of twenty years. The only material that 

provides these qualities and still lends itself to automatic 

screw machine production is type 416 stainless steel. 

The magnetic iron specified fo~ the top and bottom plate• is 

not available from commercial steel distributors due to the 

purity of the iron alloy. It is therefore po11ible to buy this 

material in large volumn and will be produced in a mill run 

under closely supervised condition•. There ii limited effect 

5 
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felt in the Firing Device out-put due to substitution of a 

commercial grade iron as compared to the iron as specified. 

In the armature, the availability is much the same aa the top 

and bottom plate a, but the effect of the commercial grade will 

reduce the outptat below the minimum reql1.irements. 

6 
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3. COIL ASSEMBLY ORDNANCE #8800934 

Winding the coil wire on the bobbin require• care as there is 

very little clearance between the wire buildup for the bobbtn 

length and on the overall height of the 1ix layer buildup. 

If too much pressure is exerted during this operation it will 

tend to crack the plastic bobbin. 

• 

The arbor used in turning the bobbin should not be smaller 

than the minimwn hole size to permit some shrinkage to 

occur after the coil has been fully wound. 

When applying the tape start the wind at the side and do not 

allow more than 0. 75" overlap for tlkabeat fit with the top and 

bottom plates . 

The purpose of stranded wire soldered to the solid wire was 

• 
flexibility during the jolt and jwnble tests. 

Generally on an assembly of this type everything is checked 

but the solder joints. The two solder joints in this assembly 

must be checked for strength a• well as cold joints . 

One operator can produce eight hundred coils in an eight hour 

day . 

7 
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4. BOBBIN ORDNANCE #8800929 

• 

Thi• part can be molded very well in a multicavity mold 

mounted in an automatic injection pre11. 

Thia part i1 subjected to a relatively high etre•• after the coil 

ha• been wowid 10 if there are any flow line• or imperfection• 

in the molding it will fracture during the winding operation. 

If at all possible the rectangular hole 1hould be maintained on 

the high side of the tolerance and inspection 1hould observe 

closely the 0. 025" thickness dimension to detect any shifting 

of the male pin. 

If the mold section that forms the rectangular opening were 

to shift it would restrict the armature travel and result in 

lowered electrical output . 

8 



5. PLATE, TOP ORDNANCE #8800938 L 
PLATE, BOTTOM ORDNANCE #8800939 

These two parts are almUar and can be dealt with at one 

time. 

Flux line• travel these two pole piece• lengthwise. To proce11 

these parts contrary to th~•e flux lines would result in a con­

siderable reduction in the generator output. 

Tbil material, magnetic iron, when tnnealed ha• the 1ame 

machinability as low carbon steel. 

An automatic cutoff saw can be setup to cut four hundred 

pieces per hour with little effort. A blanchard grinding pan on 

both surfaces will provide a good base for all machining opera• 

tions. The irregular contour can be machined economically on 

many of the new high production milling machine a or on a ten 

ton vertical broach. The milling fixture would be comparable in 

coat to the broaching fixture, but the millin.g cutters would be 

caeaper and can provide a 63 finish. To arrive at that same 

finish on a broaching machine would neceasltate two passes 

which might be as economical as the milling operation due to 

its faster cycle time. In either case with a conventional 

setup a production of one hundred sixty piece• per hour would 

be a good rate for this operation. 

Drilling can be done at a rate of 100 surface feet per minute 



• 

with a chip load of approximately 0. 003". U1ing a conventional 

drill point on a high speed steel drill a production of thirty 

pieces per hour for all hole• ii pos1ible. 

At the conclusion of all machining operations all exce11ive 

burrs ahould be removed using a coarse file. The remaining 

burrs can be removed by tumbling i~ a large barrel with 

abrasive chips in a strong soap solution. The amount of time 

necessary to remove all burrs will depend on the physical 

size of the burr,, number of pieces in the barrel, barrel 1peed 

and the quality of the abrasive media. All outside corners on 

both pieces can be ground to approximately 0. 01 radius in six 

hours. Careful cleaning to remove excess grinding dust or 

abrasive chips from the small holes and especially the tapped 

holes is required after tU1'1¥)ling. 

• 
Heat treatment performed in an artifical atmosphere provides 

very clean parts that can be effectively plated with little 

danger of bad plating. 

• 

Important factors to be watchea. during process are the 

following: -

' 1. The 6 3 finish on each of the magnet bearing 

surface a. 

Z. The 63 finiab on the 5° 301 angular surfaces. 

3. Removal of burrs after threading on the magnet 
bearing 1urfaces . 

4. Strict observance of all tolerances. 

10 
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5. Sharp corner in the coil cutout 1ection. 

6. Removal of all burr,. 

• 

0 
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6. ACTUATOR ORDNANCE #8800937 

The Actuator is a key part in the triggering mechaniam and 

requires constant 1urveillance for all dimen1ion1 and finieh 

requirements as apecified on the drawing. 

The first operation ii to centerless grind the bar stock to 

achieve the nece11ary tolerance and finish on the head section. 

The blank part has been dimensioned to suit automatic screw 

machines either straight bar machine or multispindle. 

Regardle as of the production equipment used effective results 

can be gained by maintaining a rough cutting speed of 140 feet 

per minute with approximately 0. 005 inches per revolution 

feed. Finiahing speed should be about the same as roughing 

except the feed should be about O. 002 per revolution . . 

When drilling the 0. 212 diameter hole best result• can be 

obtained by rough drilling with a O. 2.06 drill and finishing with 

a spiral fluted reamer. The principle purpose of the 32 fini1h 

on this hole is to provide a smooth, unrestricted movement 

of the Armature Spring Support #8800949 with this part. In 

• view of this the 32. finish need not exist beyond O. 875 depth. 

To assure accuracy in the orientation of the O. 125 slot with 

the 0. 126 diameter hole a drilling operation should be performed 

prior to milling. An attempt was made to punch the elongated 

slot but in each case failed due to interior rod support dama1e . 

lZ 



It will be necessary to polish the 0. 126 diameter hole after 

heat treatment to remove scale or foriegn matter lodged 

therein. Artificial atmosphere is a mu1t when heat treating, 

and it will still be nece11ary to recheck the various fini1hed 

surfaces due to attack by the inert ga1 . 

• 

13 
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HOUSING ORDNANCE #8800936 

Housing Ordnance #8800936 is made from 416 1talnle11 1teel 

which although free machining does not finish a• 1ood as other 

atainle •• alloys that are not heat treatable. 

A multilpindle screw machine is best suited for thia part. 

In the prototype production all holes were roughed out to 

within 0. 006 to 0. 010 of the finished size. A single spiral 

fluted reamer made the first finish cut followed by a two 

step reamer that produced the larger holea. Extreme care 

is mandatory with the edges on each tool to provide the 

proper margin and a cutting edge with less than a 5 micro 

inch finish. 

The rigidity and hor11power of the production equipment will 

be the factor that determines the speed and feed to produce 

this part. 

After heat treating in an artificial atmosphere there will be 

a loss of the original surface finish that will require a 

polishing operation to restore the original finish. If heat 

treated by some other method greater effort will be required 

to bring the part to 1pecification. 

The 0. 358 diameter section will require annealing prior to 

assembly with the top plate. 

14 



An induction heater similar to Sherman Manufacturing Company 

ZKW Model will efficiently perform this operation . 

• 
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8. ARMATURE ORDNANCE #8800940 

The fitst operation on this part is to saw cut to length which 

can be effectively performed on an 3Utomatic cutoff machine. 

A production of five hWldred piece, per hour is nominal. 

If it is necessary to use 0. 250 thickness material, blanchard 

grinding will bring the parts to size at a cost of $0. 03 each 

or le u . The length will have to be finished for tolerance 

reasons but this can be combined with machining the 0. 312 

inch slot. This machining can be processed on a vertical 

broach or a fast production milling machine. 

The milling or broaching teeth sharpened to a S micro inch 

finish or better will give extended production time. Close 

observance of all rake and clearance angles h es1ential. 

Processing of the 0 . 06 x 45° chamfers is a separate operation 

and is a natural for high speed milling. 

Due to the regular shape of the Armature, fixturing is a 

simple operation. A broaching hold-down fixture will cost 

about five . hWldred dollars. A gang milling fixture using 

hydraulic clamping fixture 8 will compete with the broaching 

production. 

16 
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9. CONNECTOR ORDNANCE #88009ZS 

The pr,sent design shows a straight pin molded in place and 

it looks very good. In actual practice a good bit of rubber 

travels along the pin and is diHicult to remo· .re. Any fini1h 

that might be pre1ent would naturally be ,tripped ofi during 

thil deburring operation: 

An alternate method is shown here that will cost possibly five 

cents more but would add to the reliability by providing better 

contact surface 

The brass inaert would be molded in place with a hole through 
( 

its center large enough to permit the gold plated brasa; contact 

to be pressed in after molding. This construction would 

practically eliminate all defiaehing. 

Rubber molding is a very compadtive buainese and there l• no 

• 
problem having thi e part tran1fer or injectiCI'\ molded of the 

proper compound. 

11 



It). PRONG ORDNANCE #8845192 

This is a simple screw machine part that can be produced on 

a HO Brown & Sharpe automatic screw machine in aix 1econd1. 

Less troulJle will be encountered in the connector molding 

operation H this 0. 079 inch diameter be centerless ground to 

a tolerance of 0. 001 inch. 

• • 

18 
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11. SUPPORT, ARMATURE SPRING ORDNANCE #8800949 

The design of this part makes it a natural for multilpindle 

automatic screw machine. This part can be completely 

machined in at this one process. If the 0. 209 dimen1ion ia 

proce11ed on a centerle11 grinder prior to machining it will 

facilitate the machining and provide a cycle ol not more than 

ten seconds on the automatic •crew machine. 

• 

• 
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12. ARMATURE PI ORDNANCE #8800943 

/' 

This part can be cold headed which provides a great savings 

over screw machine proces s ing. 

.. 

20 



13. CAP ORDNANCE #8800941 

With the exception of the bottom of the 0. 468 hole this part 

requires a fine finish all over to perform its ta1k effectively. 

Its design lends it to multispindle automatic 1crew machine 

which should provide a completely machined part every eight 

seconds. The drawing does not delineate it but a drill point 

at the hole bottom whose depth would not be greater than half 

the thickness is permissible. 

Artificial atmosphere heat treatment is the most effective 

method due to the bright finish afterward. As bright as this 

finish appear.s the surface has been disturbed and must be 

tutnble polished to remove this condition. 

21 
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14. BOOT ORDNANCE #8800927 

The reason for chopsing a silicone rubber was ita flexibility 

during the cold test. Neoprene rubber was too 1tUf and in 

some cases shattered at a temperature of -65°F. 

When molded this material will have a durometer rea~ing 

between 50 and 60 which will provide sufficient abrasive re­

si stan e for one thousand actuations without a puncture. 

··, 

• 
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15. HANDLE ORDNANCE #8800928 

This is a rugged injection molded de sign and can be produced 

on automatic injection machines with a time cycle of one 

minute. 

The position of the gate is critical if it is located on the ~ide 

flat surface in back of the O. 218 radius that engages the Boot 

#8800927. 

In the jumble test the whole assembly is bowiced about and 

lands with regularity on the back portion of this part. 
~' 

Gate sections on filled mate rial moldings tend to be .re sin rich 

which lowers the strength of that .section. Consequently if the 

gate on this part should be in that middle section and the 

impact force taken on the handle end a break occurs through 

the resin rich area. 

The gate should be locatec.l opposite the pivot end in the 

tapered section. 

23 



16. . RETAINER, BAIL ORDNANCE #8800932 

A single spindle or a multi spindle machine will produce this 

part with the exception of one hole. 

Time cycle will be no greater than six seconds £or the turning 

operation. Secondary drillin in a semi automatic setup 

can provide the remaining hole at very low cost. 

• 

24 



17. SHIM ORDNANCE #8800 930 

The tolera.1 ce s spelled out for this part a6sure trouble free 

production from a simple progressi\'e die. 

It will be necessary to stress the two bends during the forming 

operation to insure sharp bends on the fi nished piece. Proper 

c learance betwe en th e punches and die sections will shear the 

material without burrs. 

A fiv e t on pres s is suffi ien t to produce one hW1dred parts 

pe r minute. 

Over be:1din 6 of the 5° 30' angle is m ore desirable than under 

bcn t!in g a nd the only ot er f gu r e tha t 's importa nt is the 0. 202 

dimens ion . 

25 
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HANDLE ORDNANCE #8800928 

This part is designed for production on a high production 

injection molding press. 

The cross sections appear to be on the heavy side but con­

sidering its prominient position in the final assembly the 

thickness is within reason. 

Glass filled polystyrene, althou h suite d for abuse, is very 

economical for hi gh impact material. The re is no other 

material on the market that offe rs the combination of low 

cost, hi gh impact and a relatively stable piece after molding. 

On inje ction molded pie ces where filled material is used, one 

of the characteri!!5ti s is r e si n ri ch areas around the gate 

section. 

With this thought in mind it is be st to locate the gate either 

on the extreme encl, by the reinforc ing rib or at the opposite 

end, the fulcrum point. A resin ri ch area in the center 

section will break during the jumble test due to bouncing on 

the handle tip. 
0 

• 
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19. CASE RIGHT HAND ORDNANCE #8800947 & 
CASE, LEFT HAND ORDNANCE #8837117 

When aHembled the only diHerence between these cases is 

that one i I a right hand and the other a left hand. 

These parts were designed for production on automatic 

injection molding machines using the material best suited· for 

the products service. This material known in the trade as 

'Fiberfil" is best suited in that it has a very high percentage 

of glass fibers as filler material with polystyrene as a 

binder. This combination produces an item suited for the 

roughest service and at the lowest material cost. 

The only trouble that can be expected during the molding is 

warpage. Due to the large cutout and recess in the top 

section there is a tendency for the case to warp around the 

hole axis. The heavy section enclosing the connector and the 
14. ' . 

handle reinforcing rib cool slower than that thin section! p~e-

viousl y mentioned which creates this tendency. Careful heater 

arrangement will reduce warpage to some extent but in the 

final analysis a clamp is necessary to assure the flatness 

necessary in this product. 

27 



20. ASSEMBLY NOTES 

Preparations for all assembly work should consider that the 

final assembly will be an accumulation of many parts. Some 

of which are sensitive to abuse from materials harder than 

themselves or injury to a surface which raises a burr and 

prevents the fit required m the <lesi 0 n . 

The magnetic iron parts are twnbled, annealed and finally 

plated. The tumbling r~moves all sharp corners, the heat 

treatment relieves the strc ss from machining and the plating 

provides protection from the atmosphere. 

If these parts are indiscriminately mixed with the hardened 

stainless steel parts there will be a high reject rate of 

assembled units. 

It is also necessary to protect the stainless ste~l parts from 

ordinary handling to insure that a hardened corner will not 

mar a 32 finish surface. 

The coil is somewhat deceiving in that it must be wound very 

carefully or the overall dimensions will be exceeded or that 

there will be insufficient wire to give the required . resistance 

reading. 

The connector should be soldered to the coil leads prior to 

assembly into the case. 

28 



When performing the armature asse mbly, each item should be 

oriented with the top and bottom plates, so that there is no 

over hang of the magnets, armature or other components to 

interfere with the case. 

It is well to check at this time the conta tin g of the armature 

• with its all four matin surfa es on the top and bottom plates. 

The armature should completely contact the whole angu.lar 

surfaces of both top and bottom plates to the extent that the re 

is no passa ge of light throu h this mating. Should the sub­

assembly fail to pass this inspe tion investi ation of tl e cause 

and preventive measures should .be initiated. 

Some of the reasons that can cause this mismating will be 

found m tolerance violations of the two plates, out of center 

condition of the coil bobbin or some other obvious reason . 

This is one area where an excessive metal condition was 

supposedly removed by tumbling and a buildup on a corner 

prevents the armature from laying flat on its mating surface. 

It is possible to split. or crack the coil bobbin during storage 

or in handling which is another area to investigate . The 

pres sure exerted during coil winding is great and creates a 

stress on the polystyrene material and the normal temperature 

variation can be enough to damage this part. 

The assembly fixtures as shown in the Descrii,tion of Manu­

facture perform very well dl\ring the assembly of screw 

zq 
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machine parts. 

The following sequence was effective at this portion of the 

~ssembly. 

Assemble on the Actuator #8800937 the Ball Latch Spring 

#8800944 and two Balls #8837122 one in each end of their 

hole and retain by using a cap similar to Cap #8800941 e~cept 

that the overall lcn th is lon er by 0. 5 inch. 

The operator should then assemble the Armature Spring 

#8837123, Armature Spring Support #8800949 and the Actuator 

Spring #8800945 in their respective positions. As this com­

bination of components are threaded into the housing they will 

remain oriented and if the 0.125 . slot in the actuator is 

aligned properly it will aid in mating in sub sequent operations. 

The ri ght hand fixture clamp will compress the actuator 

spring and hold the actuator slot midway between the top and 

bottom plates. Pressure on the armature spring is created • 
by the left hand fixture and will move the spring support until 

it is available for orientation with the Armature #8800940. 

A small pick will be necessary to completely align the 

armature support with the actuator i s elongated slot and the 

holes in the armarure. A tapered dowel ~akes an effective 

drift pin to precede the Armature Pin #8800943 which will 

then slip through without effort. The two fixture clamps can 

then be removed and the Retaining Ring #8800946 can be 



inserted on the armature pin. 

Prior to removing from the fixture, the right hand clamp 

should actuate the assembly several times to insure that it 

will function. 

The above assembly appears to be very involved but an average 

operator working steadily can produce forty units in one hour. 

In sequence the next operation assembles . the remaining parts 

and magnetizes the wiit. 

The assembly is placed in the magnetizin g jaws and current 

is induced for approximately thirty seconds . Immediately on 

removal the assembly should receive the Cap Spring #8800948, 

Cap #8800941 and Doot #8800927 . The Connector #88009-25 

should be twisted 180° to eliminate slack in the leads and then 

placed in the Case #880094 7. A Handle Assembly #8837120 

should then be mounted and a Case #8837117 added which then 

encloses the assembly. The Wlit should then be actuated and 

checked for output. The output recorded at this point is indi­

cative but will be slightly higher than that when the assembly 

is sealed closed. 

If the unit performs to the standard the case should be re­

opened and the boat and connector removed. Recesse1 for the 

rubber parts should then be coated with the proper adhesive as 

well as the parts themselves. Mating faces of the cases should 
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very carefully be coated with the styrene cement with special 

care at the thin sections as this forms the shortest path for 

moisture. The Bail #8800933, Bail Retainer #8800932 and the 

Bail Spring #8800935 should then be assembled and the case 

closed. The Screws #8800914 and Nuta MS35640-66 are used ,,. 

to secure the assembly. 

The areas that most directly effect the output are in the 

actuator spring section or in the armature sprin section. In 

the springs themselves are many variations that occur and can 

only be detected by close obeervation. Tolerance on the spring 

length, angular variation between the spring axis c,.nd the end 

!lats, and the pitch of the coils are each capable of error and 

when two of these variations appear on a single part they will 

lead to malfunction of the assembly. Loose particles of metal 

or plastic can be the cause of output failure. A bad solder 

joint at any junction is another point of investigation for output 

drop. 

The adhesives used in sealing the case and overcoating the 

seam if not handled properly will find ita way between the 

0 

handle and case or in the sides of the well into which the 

handle reinforcement enters. The1e points will retard the free 

travel of the handle and consequently the actuator. 

A simplified test of the alignment of both case halves and the 

handle assembly is to assemble all three parts a.n<l lift the 
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handle while holding the case in the normal position and then 

-let the handle drop free. U the re is any hesitation it should 

be ■ought out and corrected. This hesitation will reduce the 

output to a very large extent. 

If the assembly is ti htly sealed there will be a tendency on 

the return stroke to slow down after several quickly repeated 

cycles. This is due to lack of a i r inside the unit which tends 

to cr eate a vacuwn inside t e s ili one boot. This will happen 

r e pe a tc <ll i n the .ol<l test. 

This T49Ei i s a very sensi t ive asse mbly and requires con­

stant surveillanc o a ll phases , e spe ially final a ssembly. 

The cause for reject at a ssembly should be tabulated and 

com mw1icated to the res ponsi ble sources ad di n as man y chec k 

poi nts as necessary to control the quality level require d for 

maxi mum proL u ction. 
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