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VILITARY SPECIFICATION

SHOT PEENING OF METAL PARTS

T™is specification is aacdatory for use by all Departments
and Agencies of the Departaent of Defense.

l. SCOPE

1.1 This specification covers procedure requiremects for shot peening
of metal parts, tc induce residual compressive atresses io specified

surfaces, for the purpcse of lacreasing the fatigue streagth and resist-
ance to stress corrosica cracking (see 6.1).

2. APPLICABLE DOCUMENTS

2.1 The folloving documents of the {ssue in effect on date of
{avitatiocn for bBids or request for proposal, form a part of this
specification to the extent specified herein.

SPECIFICATIONS

FEDERAL
QQ-¥W-423 - Wire, Steel, Corrosion Re=isting
AR-S-3 - Sleves, Standard for Testing Purposes

MILITARY

MIL-8-851 - Steel Grit, and Cut Wire Shot; and Irom Grit asd Shot
Blast Cleaning and Peening

MTL-3-5002 - Surface Treatments and Metallic Coatings for Metal Surfaces
of Weapons Systems

MIL-A-395% -« Abrasive; Class Beads

AREA - MFFP
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STANDARDS

MIL-3TD-105 - Sampling Procedures and Tables for Inspectinn dy
Attributes

(Copies of specifications, standards, draviogs, and publicaticos
required by supnliers in conpection vith specific procurement functicos
should de obtaine. srom the procuring activity or as directed by the
contracting officer.)

1. MATERIALS AND EQUIPMENT
311 M.

3.1.1 Type. The shot used shall de made from cast iron, cast steel
cut steel vire or glass as specified or approved. Steel and iron shot
ehall conform to MIL-S-851. Glass besds shall conform to MIL-A-3954 except
for sieve analysis. Stainless steel cut vire zaterial shall conform to
Q-W-423, composition 30k, aonealed (conditica A

3.1.2 Size. Unless othervise specified, the pominal size of shot
charged into the machine shall bde at the optiocn of the contractor and
shall be as specified in table I (cast sizes), tadle II (eut vire
:uu).)or table III (glass besd sizes) as applicable (see 4.2.2.2 and

2:2:3)



Table I.

Cast shot numbers and screening tolerances

All pass Max. 24 Max. 50% Cumulative Max. O% Max. number of
Peening U.S. screen on U.S on U.S. min. 90% on U.S. deformed shot
Shot size screen screen on U.S. screen acceptable

screen

930 s (.157) 6 (.1320) T (.1110) 8 (.0937) 10 (.0787) 5 per area 1 loch squar~
760 6 (.132) 7 (.1110) 8 (.0937) 10 (.0767) )2 (.0661) S per area 1 lnch square
660 7 (.111) 8 (.0937) 10 (.0787) 12 (.0661) 14 (.0555) 12 per area i inch square
550 8 (.0937) 10 (.0787) 12 (.0661) 1k (.055%5) 16 (.0M&9) 12 per area 1 ioch square
L6o 10 (.0787) 12 {.0661) 1k (.0555) 16 (.0k69) 18 (.0394) 15 per area i inch square
390 12 (.0661) 1k (.0555) 16 (.0k69) 18 (.0394) 20 (.0331) 20 per area 1 ioch square
330 1k (.0555) 16 (.0469) 16 (.039%) 20 (.c331) 25 (.0280) 20 per area 1/2 inch square
280 16 (.0469) 18 (.0394) 20 (.0331) 29 (.0280) 30 (.0232) 20 per area 1/2 inch square
230 18 (.039%) 20 (.0331) 25 (.0280) 30 (.0232) 35 (.0197) 20 per area 1/2 inch square
190 20 (.0331) 25 (.0280) 30 (.0232) 15 (.0197) L0 (.0165) 20 per srea 1/2 iuch square
170 25 (.0280) 30 (.0232) 35 (.0197) 40 (.0165) 45 (.0138) 20 per ares 1/2 toch square
130 30 (.0232) 35 (.0197) Lo (.0165) ks (.0138) 50 (.0117) 30 per area 1/4 inch square
110 35 (.0197) Lo (.0165) ks (.0138) 50 (.0117) 80 (.0070) MO per sres 1/b inch square
70 Lo (.0165) ks (.0138) 80 (.0070) 120 (.0049) MO per area 1/b inch square

50 (.0117)

g4QTE TS~ TIN



MIL-3-131658

Table II. Cut strel wire shot size classificatica
Le v
Shot No. Wire diameter, ;.:‘;:.::., tztgstpzsccl.
{nches {nche .
cu-62 L0625 ¢+ .00 620 ¢ .00 1.09 to 1.33
Cd=54 0% ¢ .002 540 ¢ .OMO T2 to .98
Cu-b1 LOok7T & .00Q2 470 ¢ .0BO .8 to .58
Cu-bl Lokl ¢ .00R2 Lbl0 ¢t 08O .31t .39
-39 035 & .00 .3% ¢t 030 .20 to .2
cd-32 03 &t .00 .320 ¢ .00 .1k to .18
cd-28 028 ¢ .00L 280 & .00 10 to .12
Cd=~3 0231 & .001 .230 ¢t .00 .05 to .07
Cé-20 020 ¢t .00L ,200 ¢ .00 .Ob o .05

1
-/Shot particles to be checked for length shall be mounted and groand

~nd polished t
ength of teo

{a table II above.

g’at the optiom of
of mounted and

o expose a central longitudinal section. The combined
random particles shall be vitbino the tolerances shown

the contractor the particles oay be veighed iastead

the total veight O
<Jithin the limits specificd in table IT above.

ured as stated io oute (1) above. Whes veighed,
¢ rifty randoaly selected particles shall bde



Table III. Glass Dead sizes

WTL-S-131658

Nomical glasse 100% shall shall

bead size pass siever/ ?2. stevel/ ::.at“ :,:Mumv.l_./
M 18 20 30 35
280 20 25 35 0
232 25 30 - b5
197 0 3% 5 50
165 35 B 50 80
138 LW L5 &0 70
117 L5 50 T 80
38 50 60 80 100
33 &0 T0 100 120
v 70 80 120 140
59 80 100 Lo 170
49 100 120 170 200
Ll 120 140 200 230
35 140 170 230 270
29 17 200 270 325
24 200 230 325 kOO

-
-

Steves specified in RR-5-366
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3.1.3 Uniformity. The shot or bewds shall De free from sharp edges
aod broken pleces (see 5.2.1, §.2.3 and table I). Qut wire sbot, '°
used, sball de preused or othervise cooditinged to eliminate sharp =dges.

3.2 Equipment. The machlie used for shot peeuing shall provide
seaus for propelling shot by air pressure or centrifugal force agalnst
the vork, and msechanical neans fur moving the vork through the shot
stream in e.ther traneletios or rotatiom, or both, ss required. The
gachine shall be capable of reproducing consistently the shot peening intensities
required. Except for vet glass bead peening (see 4.2.2.4) the equivm=al
shoil toclude & separator for coatlouous resoval of broken or defective

shot during peening.

s. PROCEDURE

4,1 Preparation.

4.1.1 Cimensicns and condition of parts. Aress of parts to de shot
peened shall De vithin dimensional requiremects before peening. Txcept
as othervise permitted (see 4.3.2.1) all heat treatment, machining acd
grindiag shall Dde completed before shot peening.

k.l.1.1 Except as othervise specified or permitted, all areas to de
reened sball be cleaned in asceordance vith MIL-S5-5002. Procedur=s for
stripping coatings shall Se as specified or approved in the contract °r
o1, the applicable dravings.

b.L.l Masking. Areas w? the part or vork plece vhich are desiznated
lo the contract nr aprlicable draviag to be free from any shot peening
sarks sball Te suitably masked or othervise napndlel to protect such
surfaces from the blast streas or subsequeat damage. “hen it i
{mpractical 0 mask or othervise protect areas designated to be free
Crom shot peening marks sufficient stock may be provided in these areas
far subsequent removal of affected material fur compliance vith disen~
sional requirsmests of the applicable draving. Areas oot requirisg |
reening an1 oot required to bde masked shall Ve consiiered opticnal. |

4.1.3] Magnetic particle or penetrant tnspection. EIxcept as othervise
specified vhen manetic particle or dye pegetrant (nspection s required,
sarts shall be subjected to such iospectioca before pe-niog.

4.1.4 Unless othervise svecified or permitted carts shall De free
{*7m externally arn!isd loads or forces Auring snct peening.
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Unless othervise specified on the draving

4.2.1 Peening intensity.
or i the contract, ptensity value of the dlast of peening used
as specified in tadle IV for the thickness

\
\
L.2 Shot peening procedures.
|
|
\

o.mp.n.muu
{nvolved.




Teble IV. Shot peening intensity

Steel over Aluminum alloys Aluminum alloys

htoﬂdu 200,000 psi (stainless steel (glass beads)
and titanium shot )

Uoder .090 inch - .00k to .008 N
thickness

.090 to .375 inch .008 to .012 Ag/ 006 0 .010 A .006 to .010 A .08 to .Gl2 W
thickness

Over .375 inch .012 to .016 A}/ 006 to .010 A .010 to .0l A .012 to .0M6 W
thickness

ybpuh- alloys response to shot peening ia different from the response of other materials. It is
essential to avoid broken or deformed peening saterial . Peening must be dooe with materiale and
under conditions which do not induce cracks.

y‘lhe suffix letter A indicates that the values have been determined by the use of test strip A
“.. rig- l)-

y'rut strip A 1s used for arc heights up to 0.02kA. For greater peening intensity test strip C
should be used. Test strip N ls used if the iotensity is less than 0.00kA (see fig. 2 and 3).
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h.2.2 . Areas of parts shot peesed in coupliance vith design
{nforsatice be peened to complete visual coverage (see 5.3.1,
£.10 and 6.11) except that vhes & surface oo vhich peening is required
{s obetructed and it is Umpossidle to obtain complete visual coverage,
the amount of visual coverage shall be as specified oo the draving or in
the cootract. Pull coversge vill oot be required if the part la peesed
only for forming or straightening.

3.2.2.1 Inless othervise specified, the variation in boundaries of
aress to be peened, vhen limited, shall be -0 to + 1/8 inch.

§.2.2.2 Pillets and shielded areas. (hless othervise specified the
sominal size of shot used ob fillet surfaces shall not be greater than
ope-half the fillet radius. Por slots or other spertures, through
vhich shot must pass to peen shielded eritical aress, the nominal shot
diameter shall not be greater than 1/M the diameter or vidth of such

aperture.

4.2.2.3 Except as othervise specified or permitted, such as vhen
shield aress are involved, nonferrous materials shall oot be peened vith
shot smaller than the following for the {ntensities given:

Intensity Shot size
L012A §-280 or w28
.016A 8-390 or Cdsl
.020A 3-550 or WSk

4.2.2.% Shot maintenance. Metallic shot shall de msintained in the
sachine o that oot more than 20% of the particles, by veight, shall
pass through the screen size specified in table V for the shot size used.
Glass beads shall be checked at least every two bours of cperation to
ascure that oot more than 15% of the beads are broken. When vet glase
peening is used, the entire slurry charge shall be changed at frequen®
{otervals for compliance vith this requirement.




Table V. Uniformity of shot in machine

Cast shot Cut wvire Maximum 20% passing
eizes sizes U.S. standard screen size
780 B 18 (.039)

660 e o) i o3n)
550 CWSh 29
L&0 cwhT 0 (.023)
390 Cwhl 35 (.0197)
330 o3s W0 (.0165)
- o3 W (.0165)
- w28 s (.0138)
230 owa3 so (.0117)
L70 cw20 70 (.0083)
110 - 120 (.00k9)
B é 170 (.0039%)
4.3 Post treatments.
k.3.1 No mapufacturing operaticans vhich relievs stresses developed
by peening or vhich develop detrimental residusi stresses sball de

permitted after shot peening. When peened parts are heated after shot
peening as for baking of paint or protective coatings, embrittlement
relief after electroplating or other thermal treatment the temperatures
employed shall be limited as follovs (see 6.13):

Material Temperature
Steel perts 475°7 maximum
Aluminua alloy parts 200*7 zaximum
Magnesium alloy parts 200°7 sax lmum
Titanium elloy parts B800°7 maximum

10
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val Of protecting masks, all shot

§.3.2 After shot peening and remo
from surfaces of articles. Only

and shot fragsents shall de removed
sethods vhich will oot erode or scratch surfaces shall de used.

b.3.2.1 It 1e peraissidle to lmprove the
vy polishing, lapping, hooing or blasting provi
temperature limitations are oot exceeded and mate
thas 10% of the "A" lotensity arc height (for “ﬂh' up to 0.0007
umn-:hr-vdm.p‘npoudmo.MA .

surface finish after peening
ding the applicable

5.3.2.2 Alumioum alloy parts vhich dave been shot
by either an approved cleaninog
remove all irom cootaminants.
for compliance vith h.3.2.1.

b.3.3 Protection from corrosion. Shot peeped parts shall de
protected from corrosion during processing and until fioal coating or
‘s completed. The method of protection shall be as specified or

approved in the contract or order.
§. QUALITY CONTROL

5.1 Shot peening intensity.

5.1.%. At least one intensity determination as defined in
$.1.3 sade to represent each machine for each two hours of
econtinuous operationm or fraction thereof vhere cast iron shot or glass
beads are used, aod for each eight bours of continuous operatiocm or
fraction thereof vhere cast steel or cut steel vire shot 1s used. In all
cages, at least one determization shall de made at the beginning and one

at the end of each period of operation.

5.1.2 Test cimens. TVvO test specimens conforming in dimensions

and msechani properties to flgures 1, 2 or 3 sball be used for each

{ntensity determination.

5.1.3 Test procedure. The test specimens selected in =ccordance vith
$5.1.1 » at as shovs in figure 5, to holders of the form aud
Aimensions showva in figure 4, and mounted on & fixtire or article and
. xposed to the blast streaa is & mapner and for & tize vhich simulates
~snditions used for the articles. After exposure the test strips shall

se removed from the holders and the amount of deflection messured vith a

micromater gage,
alues compased vith the requirem-uts of b.2.1.

of the form and dimensiocns shown in flgure 6, and the
In using the micrometer
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gage the central portion of the unpeened side of the test strip shall de
placed against the indicator stem of the gage. A peesed test strip shall
pot be re-peened after being removed from the test strip holder.

5.1.% Test specimens shall accompaay peened parts, and be inspected
along vith the appropriate lot. The folloving information shall de
recorded for each specimen:

(a) Lot number and other production contrnl cumbers

(b) Part ousber

(¢) MNumber of parts in lot

(4) Date peened

(e) Shot peening machine used and machine settings

() Specified peening intensity and actual peening intensity
(g) Shot size and time length of exposure to shot blast

(a) Percent coverage

™is {nformation will be kept on file for the period of the contract.
5.2 Shot size and uniformity.

5.2.1 !&Fr:‘ At least one detersination fOor shot size and
uniformity s be made in accordance vith 4.2.2.k for each 2 bhours of
continucus operation vhere cast irom shot 1s used, wod fOr each eight
hours of cootinucus operatiom or frac:ion thereof vhere cast steel or cut
steel vire shot is used. In all cases, at lesst coe determination shall
be made at the beginning and one at the end of each period of operatiom.
Where cut vire shot is used, it shall be inspected for atsence of sharp
edges (see 3.1.3).

5.2.2 Test procedure. Tests for shot size and uniformity for ccmpliance
vith the requirements of 3.1 shall bde made using sieves conformiang to
Specifization RR-3-1366.

5.2.3 Visual examination. Samples of shot for visual examination shall
conaist nf the number of shot in one layer vhich completely fills an ares
of 1, 1/2, or 1/8 square ioch as applicable. Acceptable and unacceptable
shapes are showa {n figure 7.

5.3 Inspection of shot peened articles.

12
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5.3.1 Shot % coverage. Articles shall be visually inspected for
compliance v Ooverage requirements of 8.2.2. Surfaces of articles
shall de dare or coated vith light transparest oil.
$.3.2 Iospecticn lot. Lite shall de formed by the inspector provided

that Dot more thas the output of ooe machine during ooe 8-hour vork
period muy be included in a lot.

$.3:3 ling. Seaples shall be selected ia accordance vith
MIL-STD-105, at ction level III.

9.3.4 Quality level. Unless othervise specified, acceptance and
rejection of 1ots sball be 1o sccordance vwith A.Q.L. 1.5 percent
defective.

6. NOTES

6.1 Iotended use. Shot peening is intended to reduce surface tensile
stresses 1o metal parts vhich are subjected to repeated applicaticos
of complex load patterns such as axles, springs (nelical, torsional and
leaf), gears, shafting, aircraft alighting gear and structural parts
ete., for the purpose of lmproving resistance to fatigue and stress
corrosion cracking. Shot peening is also used for applications such as
to close porceity in castings, and to straightes or fora applicable
parts. Glass bead peening, either vet or dry, ls used vhen & very shal.ow
compresalve layer s required or vhen iron contazinatiocn of nom-ferrous
parts or surface finish are particularly ilsportant. Shot peening may de
folloved by glass dead peening to improve the surface finish and to
eliminate {rom contamination oo nog-ferrous parts.

6.2 Ordering data. The folloving shall de as specified or approved in
the coniract or io the appiicable dravingse:
(a) The type of shot to be used (see 3.1.1 and b.2.2.3).
(b) Shot size, 1f particular size required (see 3.1.2 and 6.8).

(¢) w#ethods for cleaning surfaces if otber than io 4.1.1.1 and
methods for stripping coatings, if applicable (see 6.12).

(4) Designatiom of locations to be peened, or locatiocms to de
free from peening as applicable (see 4.1.2).

(e) 1If magnetic particle or fluorescent inspection is required
oo peened parts (see 4.1.3).

() 1If externally applied forces are permissible during peening
(.“ k.l .h).

(g) Intensity requirements if other than &.2.1.

(a) Requirementa for covermge or shot size limitations {o obstru-“ed
areas, boundaries and other peening operations (see 4 2.2
through 4.2.2.3).
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(1) Mreantog solut'sps for peesed parts, .f appliculle (see 4.3.2.2).
(J) Method of prilecting saot Deened parts frea cosrceion (see 4.3.3).

6.3 .t peening, to have the desired effect, requires that the specified
{otensity and coverag: Le achicved on critical aress, vier® high tensiocn
stresses Or strees raoges are moet likely to cause fatigue Or stress
corrosion failures in service. Actual experience vith service Jailures or
fatigue tests may -omet‘mes Le required to discover or ccafira the locatioa
of su.l areas sublerted to .:itical etressing, as s result of agcy combine
ationg of service, lesign, aud manufacturiag conditions.

0.h Suielded OrF partially shizlded arcas, valls 3f deep recesses, or
other aress less acr-s.llle to the maximum effect of the bDlast stream vill
recelive less peening as to inteosity and coverage than more exposed or
more favorably criented areas.

6.5 The peening of very thin or small secticas 0 digh intensitiss sdould
be avoilded Decause of ile distortion and high residual tensile stresses lo
the core material that may result from such peeaing. This is particularly
true vhere tha pert has surfaces finished after heat treataent, or (s used
a3 & tension member.

6.6 \here special procedure i{s required, applicable dravings or contract
must definitely desigoate such critical areas referred to in 6.3 as required
by section 3. This is particularly important io icstances referred t0 in
6.4 vhere such less accessible and unfavorably oriented sur?sces are, or
contain, areas subjected tJ critical stressing. .

6.7 Relatively simple shapes and many npen-pitched helical spring designs
may oot require special meatior ss to critical areas since such areas are
generally acceseidle for full peecing effect vhen uniformly exposed to the
blast stream.

6.8 Shot size sslection. [n selecting shot sizes couslderation shoula
be given to the followving factors:

(a) Shape of parts

(b) Size of rillets or scratches (small shot to get into small
fillets, etc.)

(e) Iutensity desired (The size of shot limits the iotensity vhich
cab be obtalped ino & given peening machise. Tierefore, (t may
be nercessary to use a larger shot to obtain & high i{ntensity
or to reduce intensity requirements vhen shot muat de amall for
cunsideration (b)).

(4) Pinten (at equal intensities large shot will produce s finer
finish, hovever, the time required for coverage locresses
raptlly vita shot size).
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(e) Abrasive effect
(f) Coversge is achieved faster with mmall shot

(g) Small shot shoild oot de used in high intessity om
aluminum.

6.9 Intensity %m-. For compariscns of the npominal intensity
designations, type C test specimen deflection may be multiplied by 3.5
to obtain the approximate deflecticm of & type A specimen vhen shot
peened vith the same intensity. Test strip "A" is ordinarily used for
arc heights up to 0.024 inch; for grester degrees of peening, test
strip C is used. PFor intensities below .OOMA the type “N" test specimen
should be used. Por comparisco of the nominal intensity designatiocos,
type "A" test specimen deflection may de multiplied by three to obtain
the approximate deflectiom of a type "N” specimen vhen shot peened
at the same intensity (see figures 1, 2, and 3).

6.10 Complete visual coverage (s defined as unifora denting or obliter-
ating of the original surface of the rart or work plece as determined by
either of the following methods:

(a) Visual examination using a ten powver magnifying glass.

(b) Dyescan tracer liquid used in the Peenscan process described
as followe:

Prepare a control specimen of the same material as the actual
work plece. Coat this control specimen with tracer liquid called Dyescan
#220 and/or #226 by dipping, spraying, or painting and aliow the Dyescan
liquid to dry. Check coating under a black light to (asure complete coverage
of the coated area to be shot peened has been accomplished. Shot peen con~
trol specimen under proper shot peening conditions for the required intensity
and coverage as prescribed. Re-examine under the black light in order to
determine if the Dyescan liquid has been completely removed. Full coverage
i{s indicated by complete removal of the Dyescan liquid.

Areas which do not produce full coverage will show a vhite
color under the black light whereas full coverage will give off a dack colsr.

Coverage of actual production pieces can be established by using
the same procedure used for control specimens. This cas be done by ucilizing
the Dyescan liquid for each part or omu a statistical sampling basis.
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6.11 Coverage. Pull coverage can be established by plotting a
saturstion intensity curve, as shown in figure 8, and assuring that the
correct intensity (determined by the are height of the test strip)
falls oo the right side of the knee of the curve. By doubling the

time of exposure, the are beight of a test strip should sot increase
by more than 10%.

6.12 Procedures for stripping of anodic coatings from aluminum end
Zagnesium alloys are given in MIL-A-8625 and MIL-M-45202 respectively.

6.13 Processing or service temperatures of shot peesed parts shall be
limited to the temperatures ia 4.3.1 wmless test data for specific
applicaticns eupport the satisfactory use of higher temperatures.

Custodians: Preparing activity:
Army - MR Aray - MR
Navy - AS

Air Force - 11 Project No. MFFP-0182

Reviev activities:
Army - MI, AR, AL
Navy - 0S
Alr Force - 85, 11, 49

User activities:
Arzy - AT, M=, AV
Navy « SH
Alr Force - 99

Reviev/User information is currest ae of the date of :
circulation should be based om the infarmation 18 the currest JODISS.

16
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U/ TEST STRIP SPECIFICATIONS

ZANALYSIS OF STOCK - SAE 10TO
COLD ROLLED SPEING STEEL
SQUARE EDGE NUMBER ONE (ON 3°EDGE)
FINISH- BLUE TEMPER (OF BRIGHT)
UNIFORMLY HARDENED AND TEMPERED TO 44-50 BC

FLATNESS -T .00I15° ARC HEIGHT AS MEASURED ON GAUGE
SHOWN IN FIGURE 8.
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#

ASSEMBLED TEST STEIP AND HOLDING FIXTURE

HOLDING FIXTURE
| _X |

(SHADED)

_—FOUR 10-32 POUND HEAD
SCREWS WITH NUTS

(HARDENED Screws)

FIGURE S
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DIAL INDICATOR, MAX. VALUE OF GRADUATION
001 - COUNTER- CLOCX WISE. BACK ABJUSTASLE
BEACKET, LOW FRICTION JEWELED BEARIGS,
EQUIPPED WITH EXTENSION POINT.

CONTACT SURFACE
OF ALL BALLS TO
BE IN ONE PLANE L
S

-

X . 002 37
3717

\74-“ DIA. GUIDES

1,248
1.252 g

——
‘ l 620
3073 30

J1TS
:4’1—E__z . -y FOUE % WARDENED STEEL SALLS

TEST GAUGE
_FIGURE 6




1. Acceptable Shapes

QOO0

2. Unacceptable Shapes, 1imited to Table I

>0 O=

3. Unacceptabla Shapes

Ve d ©

Figure 7.
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Caristagt. N.J. 07072 NOATH CAROLINA DIVISION

Tel (201) 935-1800
Telex: 133478

ORANGEBURG PLANT
80 Blascell Road
Orangedurg. N Y 10962
Tel (314) 359-4738

CONNECTICUT DIVISION
148 Addison Rosd
Windsor Conn. 0609
Tet (203) 588-4201
Telax 99283

BOSTON PLANT
28 Alley Street
Lynn Mass 01302
Tel (817) 599-4168

LONG ISLAND DIVISION
280 Acams Boulevard
Farmingdale, NY 11738

*Tel (518) 2934990
Telex 961458

10.000 Qld Pineviie Rosd
PO Box 519

Pinewile. NC. 28134

Tel (704) 389-7658

Telex 800564

ATLANTA DIVISION

1470 Lake Onve
Smyrna. Georgia 30080
Tel (404) 435-1083
Telex 543539

FLORIOA DIVISION

1940 N'W 7O Avenue
Miam, Flonda 33128
Tel: (30%) $92-5960
Telan 518848

CHICAGO OIVISION
478 WANNrOD Avenus
Agdison. 1. 80101
Tet (312) 5434980
Telen 7214%0

WATERLOOQ PLANT

2729 Wagner Rosd
Waterico. lowa 50701
Tet (319) 233-7900

MILWAUKEE DIVISION

Tel (414) 4683151
Telex 20808

OALLAS DIVISION

2671 Freewood Onve
Qaliss. Texas 75220
Tel (214) 3818473
Telax 732008

HOUSTON DIVISION

1881 Oistnoution Boulevard
mouston. Texas 770%¢

Tet (719 63102587

Telen. /91271

LOS ANGELES DIVISION

1229 East 8in Street
vernon Cant 90058
Tel (21) %88-2168
Telax 877813

BURBANK VALLEY PLANT

12910 Montague Street
Pacowma. Cant 1IN
Tet (217) 8982441

FRENCH OIVISION
Zone Industnetie @ Amily
45200 Montargis, France
Tel (38) 855807
Telex 780082

TORONTO DIVISION

108 Alfred Xuenne Bivd.
Srampton Ontano
Canada L8T 4x3

Tel (418) 791-8002
Telex 97783

U X DIVISION
278 Qsmaston Road
Oeroy. England
Tel (332) 45630
Teax 17348

NEWBURY PLANT
“amornage Lane

NawOury shwe, England

Tel (0838) 3107

W GERMAN DIVISION

Oto Hann Strasse 3
47% Unna. W Germany
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