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SERIES 82
Lightable

FEATURES

•11/16"BetweenButton
Centers

•Long,Stroke,WipingContact
•LightableModules
•Choiceof5Circuitrieswith

UnlightedModules
•UserLegendable

LIGHTABLE MODULES
Light Source and Lamp Mounting
EachlightablebuttonfitsoveraT-1sizeLEDor
incandescentlampmountedtoPCboard(see
Figure2-2a).Theheightofthelampshouldnot
exceed.250"(6,35mm)fromthesurfaceofthe
board.(Note:Grayhilldoesnotmanufactureor
sellLED'sorincandescentlamps).

Foreasylightreplacement,mountthelampor
LEDthroughthebackorsoldersideoftheboard
(seeFigure2).Thismethodofmountingallows
you to replace light source without removing
the keyboard module. The other method of
lightmounting(Figure2a)requiresdesoldering
the keyboard module then desoldering the

MOUNTING
Buildacustomkeyboardwith identicalbutton
distances no matter how you stack them.
Designed to plug into any printed circuit
board from 1/16" to 1/8" thick, modules stack
inanyconfiguration,maintaining 11/16"button
centers.

ForLightableModuleswhichwillbecontinuously
Figure 1 Panel Mount Cutout Diagram

 Lightable Modules Unlighted Modules

l i t, mixing ver tically mounted modules
with horizontally mounted modules is not
recommended;theorientationoftherectangular,
lightedareawilldiffer.Seedrawings.

SeeFigure1PanelCutoutdiagramfor6button
modulemountingdimensions.Refertodrawings
forothermoduledimensions.

lampwhen it'snecessary to replace the light
source.

The chart below lists ratings for a size T-1
incandescentlamp.Toextendthelifeofthelamp,
useanalternatingcurrentandreducedvoltage.
Thechartalsolistsmaximumtemperaturesthe
modulecanwithstand.Forhighertemperatures,
Grayhilloffersmodulesmadeofspecialplastics,
polyester switch housing and polycarbonate
internal button. All measurements were
determined under laboratory conditions.
(Mountedmodelcontinuouslylitintemperature
controlledovenwithcontinuouslycirculatingair
for24hours.)

      Maximum Max, Temp.

  Intensity and  Service  Allowable for Modules

 Lamp Mean Spherical  Life Current Ambient With Special

 Number* Candle Power Volts in Hours Per Lamp Temperature Plastics

 715 Bright.15MSCP 5V 40,000 115mA 130°F 200°F
 680 Moderate.03MSCP 5V 100,000 60mA 150°F 220°F

*LampsnotavailablefromGrayhill.

Incandescent Lamp–Size T-1

Figure 2a

Mountedfrom
componentside

Figure 2

Easyreplacement
mounting

.250
(6,35)
MAX.

.170(4,32)

.531
(13,49)

SQ.

.687(17,45) .687(17,45)

.343
(8,71)

.687
(17,45)C

 L

C
 L
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DIMENSIONS ininches(andmillimeters)

Unlighted Lightable

Unlighted (only)

Unlighted Lightable

Unlighted Lightable

.683+.005–.010
(17,35+0,13–0,25)

.683+.005
–.010

(17,35+0,13
–0,25)

.500+.010–.005
(12,7+0,25–0,13)

SQ.TYP.

.408±.005
(10,36±0,13)
SQ.TYP.

.750±.025
(19,05±0,64)

.450±.010
(11,43±0,25)

.168±.010
(4,27±0,25)

.125±.005
(3,18±0,13)

.030±.002
(0,76±0,05)

DIA.TYP.

.750±.025
(19,05±0,64)

.450±.010
(11,43±0,25)

.168±.010
(4,27±0,25)

.125±.005
(3,18±0,13)

.030±.002
(0,76±0,05)

DIA.TYP.

.687±.005
(17,45±0,13)

.683+.005
–.010

(17,35+0,13
–0,25)

.500+.010–.005
(12,7+0,25–0,13)

SQ.TYP.

.408±.005
(10,36±0,13)
SQ.TYP.

.750±.025
(19,05±0,64)

.450±.010
(11,43±0,25)

.168±.010
(4,27±0,25)

.125±.005
(3,18±0,13)

.030±.002
(0,76±0,05)

DIA.TYP.

1.370+.005–.010
(34,80+0,13–0,25)

2.057 + .005 – .010
(52,25 + 0,13 – 0,25)

.683 + .005 
– .010

(17,35 + 0,13 
– 0,25)

.500 + .010 – .005
(12,7 + 0,25 – 0,13) 

SQ. TYP.

.408 ± .005
(10,36 ± 0,13)
SQ. TYP.

.750 ± .025
(19,05 ± 0,64)

.450 ± .010
(11,43 ± 0,25)

.168 ± .010
(4,27 ± 0,25)

.125 ± .005
(3,18 ± 0,13)

.030 ± .002
(0,76 ± 0,05)

DIA. TYP.

.750 ± .025
(19,05 ± 0,64)

.450 ± .010
(11,43 ± 0,25)

.168 ± .010
(4,27 ± 0,25)

.125 ± .005
(3,18 ± 0,13)

.030 ± .002
(0,76 ± 0,05)

DIA. TYP.

.687 ± .005
(17,45 ± 0,13)

2.057 + .015 – .010

(52,25 + 0,13 – 0,25)

.687 

 .005

(17,35 

 0,13) .500 + .010 – .005

(12,7 + 0,25 – 0,13) 

SQ. TYP.

.408  .005

(10,36  0,13)

SQ. TYP.

.750  .025

(19,05  0,64)

.450  .010

(11,43  0,25)

.168  .010

(4,27  0,25)
.125  .005

(3,18  0,13)

.030  .002

(0,76  0,05)

DIA. TYP.

.750  .025

(19,05  0,64)

.450  .010

(11,43  0,25)

.168  .010

(4,27  0,25)
.125  .005

(3,18  0,13)

.030  .002

(0,76  0,05)

DIA. TYP.

.687  .005

(17,45  0,13)

1.370 

+ .015 

– .010

(34,80 

+ 0,38 

– 0,25)

CIRCUIT BOARD STANDOFF

.062 + .010 – .005 (1,57 + 0,25 – 0,13) DIA. 

x .032  .005 (0,81  0,13) HIGH
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TERMINAL ARRANGEMENTS

Forcontinuouslylitkeyboards,mixinghorizontallyandverticallymounted
modulesisnotrecommended.SeelampmountingonpageD-33.

Unlighted Lightable Unlighted Lightable

 Button Rear Views and Button Rear Views and

 Identification Pin Locations Identification Pin Locations

Vertical Mount Horizontal Mount

Unlighted (only)

Unlighted (only)

Unlighted Lightable Lightable

Unlighted 

Lightable  Lightable

Unlighted  Unlighted 
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.687
(17,45)

.687
(17,45)

.090(2,29)
TYP.

.687
(17,45)

.488
(12,40)

.094(2,39)

.185±.010
(4,70±0,25)

.045(1,14)
TYP.8PLS.

.162+.002–.004
(4,11+0,05–0,10)
DIA.HOLETO
ACCOMMODATE
LIGHTSOURCE

CIRCUITBOARDSTANDOFFS
.066±.006(1,68±0,15)DIA.X
.032±.005(0,81±0,13)HIGH

Lettersshowninfrontviewsareforidentificationonly;productismarked
onbackasshown.Pinlocationscorrespondtocircuitdiagrams.
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ORIENTATION OF MODULES
Amodule,dependingoncircuitry,maynotbe
symmetrical. Rotating it 180° will result in a
different pin location. Please note the button

PRINTED CIRCUIT BOARD LAYOUT

This layoutprovides thehorizontalprintedcircuitboard layoutasviewed from the topsideof
thePCboard.Turningendtoendwillresultinadifferentpinlocation.However,thedimensional
relationshipwillremainthesame.

Lightable Modules–perdrawingbelow.
Thisdrawingindicatesthelayouttobeusedfora6buttonmodulewithlightsourcesmounted
twoways:thelampsfortheupper3buttonsaremountedfromthetoporcomponentsideofthe
board,andthelampsforthelower3buttonsaremountedbytheeasyreplacementmethod.(See
alsoLightSourceandLampMounting.)Lightsources,whenmountedfromthetopsideofthe
board,mustbemountedbeforethekeyboardmodules;whenmounted,lampshouldextendno
morethan.250"(6,35mm)abovetheboard.

 Unlighted Module Lightable Module

CL

CL

CL

.488–.003
(12,40–0,08)

TYP.

.687–.003
(17,45–0,08)

.687–.003
(17,45–0,08)

HOLETO
ACCOMMODATE
.032(0,81)DIA.
PIN

.045–.002
(1,14–0,05)
TYP.
(8PLACES)

.687–.003
(17,45–0,08)

.244(6,20)TYP.

.090
(2,29)
TYP.

.500–.003
(12,7–0,76)

.094
–.010
(2,39

–0,25)

identification, the pin location for the desired
circuitry, and the direction of mounting. It
is important to use this information when
designing a printed circuit board layout and

whencommunicatingwithGrayhill.SeeOrdering
Information–SpecialKeyboardModulesonthe
nextpage.

CL

CL CL CL

.687±.003
(17,45±0,08)

.687±.003
(17,45±0,08)

.270±.003
(6,86±0,08)

.112
±.003
(28,45
±0,08)
TYP.

HOLETO
ACCOMMODATE
.032(0,81)DIA.
PIN

.170(4,32)
RECOMMENDED
DIA.HOLE
ACCOMMODATES
LAMPINEASY
REPLACEMENT
MOUNTING

DIMENSIONSAREDEPENDENTON
LAMPSOURCE.APPROXIMATELY
.020(0,51)AND.100(2,54)APART
FORAT-1LAMPORLED

CIRCUIT DIAGRAMS

Thebottomviewof the linedrawingsshows
number(A1,A2,etc.)nexttothepinlocations
of each switch section. These pin numbers
are directly related to the circuit diagrams.
Forexample,iftheswitchunderButtonAofa
standardmodulewereSPST,thepinswould
belocatedatthe"#2"Position.Ifthemodule
werealightableonewithSPSTcircuitry,the
pinswouldbelocatedatthe"#1"Position.If
otherlocationsaredesired,specifythem.

The coded circuits shown are suggested
possibilities and each button may carry a
differentcircuit.Locationofactivepinsoneach
buttonmaybevariedtoconformwithlayoutof
theprintedcircuitboard.Uptoa7-bitcodeis
possibleundereachbutton.

Combinations of simple circuitries are also
possibleasshowninthesamplediagrams.

 Standard Modules Lightable Modules

 Coded Circuitry–To 7 Bits/Button

 Other Possible Circuit Configurations

2 2

3

2

3

2 1
2

3

4

1
2

3

4

1
2

3

4

1
2

3

4

1 1 1

4

1

4

C C C C C C

C C C C

SPST 2PST 3PST 4PST SPST 2PST

Note:Codedswitchesareconstructedsothatcommon(C)ismadeafterallothercontacts.
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SPECIFICATIONS
Rating
Rating at 5 Vdc:100milliamps
Contact Resistance: 25milliohmsorlesson
anewswitch
Voltage Breakdown:250Vacbetweenmutually
insulatedparts
Insulation Resistance:1,000megaohms
minimum
Life Expectancy:1,000,000operations
Contact Bounce:10millisecondsor less for
thelifeoftheswitch
Operating Temperature:-40°Cto80°C

Materials and Finishes
Pin Contact: Brass, gold plate over nickel
plate

SPECIAL LEGENDS
Molded-In Legends
For Unlighted Modules

In addition to standard white
legend on gray button, long-
wearing,molded-in legendsare
availableinwhitebuttonwithblack
legendandwhitelegendwithred,
greenorblackbuttons.Othercolor
combinationsarepossible.

Printed Legends (2 Styles)
Virtuallyanythingwhichcanbephotographed
canbeprinted.Sturdyepoxyinkprintingbonds
tothesurfaceofthebutton.Standardprinting
forthegrayunlightedbuttonsiswhite;standard
printingforthetranslucentwhitebuttonsofthe
lightablemodulesisblack.

Top Surface Printing: Legendisapplieddirectly
to top of button. Available on all standard,
unlightedmodules.

Sub Surface Printing: Providesmaximumwear
for printed surfaces. Available for lighted and
unlightedgraymodules.Printedinternalbutton
capisprotectedbyaclearoutercap.

4GH088

.083"

1GH125

.138"

3GH187

.207"

2GH250

.276" ABC

ABCD

ABCDE

ABCDEFGH
5Char.
2Lines

4Char.
1Line

2Char.
1Line

2Char.
1Line

OPER

TAB

INDEX

ON

8Char.
3Lines

4Char.
2Lines

3Char.
1Line

2Char.
1Line

4Char.
2Lines

3Char.
1Line

2Char.
1Line

N/A N/A

OFF

1515

RESEARCH

SYSTEMS

12345678

CODE

SEND

STOP

1234

OFF

ON

 Type No. Sample Style Sub Surface Top Surface Lightable Module

 and Typical and Typical Character and Character and Character and

 Height Sizes Line Limitations Line Limitations Line Limitations*

Note:Limitationsforlegendsdifferwithsurfacetobeprintedandactualcharacters.Ifyourapplicationexceedstheapproximations

inthechart,contactGrayhillformoreinformation.
*Fortopandsub-surfaceprintedmodules.

STANDARD LEGENDS

Telephone Keyset
Two6-buttonmodulesformthekeyset.White

telephone legend is
molded into a gray
button. SPST, 2PST,
3PST, and 4PST
circuitry avai lable
from distributors, see
ordering information;
orderspecialcircuitry
fromGrayhill.

Non-Legend, Lighted Modules
Standard lightable module configurations
withoutcapslotforinsertablelegend.
Insertable Legend Styles

Prototypescanlookprofessionalwithinsertable
legendmodules.Justslipimprintedlegendinsert
throughtheslotoftheclearbuttoncap.

Legend Sheet

Available for each module style. Each sheet
containscommonlyusedsymbols,terms,alpha
characters,and0-19inNewsGothicCondensed
typeonpolyesterfilm,readytobecutandinserted.
Deadfrontlegendsareinvisibleuntillit.

White on Clear:Forunlightedgraymodules Part No. 82AC2017-1

Black on Clear:Forlightedgraymodules Part No. 82AC2050-1

Translucent White on Black:Forblackmodules Part No. 82AC2060

Deadfront on Black:Forblackmodules 

Spring Contact:Copperalloy,goldplateover
nickelplate
Housing:ABSplastic(gray)
Base:PPSplastic(black)
Return Spring:Tinnedmusicwire
Other Parts:(ByModuleandLegendStyle):For
unlighted module with molded legends or top
surfaceprintedlegends.InternalButtonisacetal
andtheButtonisABSplastic(gray).

Forunlightedmodulewithsub-surfaceprinted
legendsor insertable legends, InternalButton
isacetal;InternalCapisABSplastic(gray);and
ClearCapispolycarbonateplastic.Forlightable
modules,theInternalButtonandtheClearCap
are polycarbonate. The Internal Cap for gray
modules is acrylic; for theblackmodules, the
InternalCapwithwindowispolycarbonate.

For special lightable modules for higher
temperatures,internalbuttoncapispolycarbonate
andhousingispolyester.

Operating Features
Action:Momentary,wipingcontact
Button Travel:0.130"(3,30mm)totaltravel
Overtravel:0.080"nominal
Operating Force:8±3ounces(dependson
numberofpoles.)

Soldering Instructions
Series 82 Keyboard Modules have been
successfully tested for heat resistance to
solderingupto260°C(500°F)foramaximum
of5seconds.Carefulfluxcleaningisrequired
sincetheswitchisnotsealed.Forapplicationsin
excessoftheselimitsorthatrequirevaporspray
orimmersioncleaning,contactGrayhill.

Printed Type styles
Thetypestylechartbelowillustratestypestyle
andapproximatesizesandlimitsforbuttoncap
legends;othersizesarealsoavailable.Limitations
forlegendsdifferwithtypesizeandcharacter.
Legendsforlightablemodulesarefurtherlimited
bythesizeoftheinternalbuttonandlightedarea.
Grayhill'slibraryincludesmanypopularlegends.
ContactGrayhillforcompleteinformation.

Special Colors
Besides the standard
grayandblackhousings,
you may order white,
beigeorbrown.Button
colors may also be
specially ordered. For
more information, see
nextpage.
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ORDERING INFORMATION: STANDARD MODULES

 Type of  Module Description Part No.

6Buttons,SPST 82-601-85
6Buttons,2PST 82-601-86
6Buttons,3PST 82-601-87

6Buttons,4PST 82-601-88

6Buttons,SPST 82-601-89
6Buttons,2PST 82-601-90
6Buttons,3PST 82-601-91

6Buttons,4PST 82-601-92

1Button,SPST 82-101-71

1Button,4PST 82-101-74

2Buttons,SPST 82-201-41

2Buttons,4PST 82-201-44

3Buttons,SPST 82-301-61
3Buttons,4PST 82-301-64

6Buttons,SPST 82-601-81

6Buttons,4PST 82-601-84

1Button,SPST 82-150-17

1Button,2PST 82-150-15

3Buttons,SPST 82-350-10

3Buttons,2PST 82-350-8

6Buttons,SPST 82-650-10

6Buttons,2PST 82-650-8

1Button,SPST 82-150-38

1Button,2PST 82-150-16

3Buttons,SPST 82-350-12

3Buttons,2PST 82-350-9

6Buttons,SPST 82-650-19

6Buttons,2PST 82-650-9

1Button,SPST 82-150-211

1Button,2PST 82-150-213

3Buttons,SPST 82-350-41

3Buttons,2PST 82-350-43

6Buttons,SPST 82-650-71
6Buttons,2PST 82-650-73

White:ForUnlightedGray 82AC2017-1
Black:ForLightableGray 82AC2050-1
Deadfront:ForLightableBlack 82AC2060

TopHalfofTelephone
Legend(Molded-in)

BottomofTelephone
Legend(Molded-in)

UnlightedGrayModules
ForLegendInserts

LightableGrayModules
Non-Legend

LightableGrayModules
ForLegendInserts

LightableBlackModules
ForLegendInserts

LegendSheets

Available from your local Grayhill Distributor.Forpricesanddiscounts,contactalocalSales
Office,anauthorizedlocalDistributororGrayhill.

ORDERING INFORMATION: 

Special Legends
Toordernon-standardmodules,informationis
requiredfortheareaslistedbelow.

Your special order will be assigned a part
numberforfutureidentification.Thisnumberis
sequentiallyassignedandisnon-descriptive.

1. Type of Module. Unlighted: 1-, 2-, 3-, or
6-button.Lightable:1-,3-,or6-button.

2. Mounting Orientation. Horizontal or
vertical.

3. Circuitry.Requirementsforeachbuttonmust
belistedbyitsreferenceletterdesignation.
Forexample:ButtonA=SPST,ButtonB=
4PST,ButtonC=3PST,etc.Forcodedor
otheravailablecircuitrypatternsadescriptive
diagramisrequiredforeachbutton.

4. Button Type (Legend).Grayhilloffers four
legendtypes:molded-in;topsurfaceprinted;
sub-surfaceprinted;andinsertable.Unlighted
modulesareavailableinalltypes.Lightable
modulesareavailableinalltypesbutmolded-
inlegends.

5.Button Color.Standardcolorformolded-in
legend modules is gray button with white
legend. Special button colors available are
whitewithblacklegends,red,greenorblack
buttonswithwhitelegends.Additionalcustom
colorsareavailablebyspecialorder.

 Lightable gray modules have a standard
translucent white button with black legend.
Specialbuttoncolorincludestranslucentred,
amber,yellow,blueandgreen.Lightableblack
moduleshaveaspecialopaqueblackbutton;
discussspecialcolorswithGrayhill.

 Colors can be intermixed, ie. buttons A-E
gray;andF,white.

6. Housing Color.Baseinblack.Upperhousing
is black for lightable legends and gray for
all other module styles. Other stock colors
availableincludewhite,beigeandbrown.

7. Legends.Listlegendrequirementforeach
button(ButtonA legend,"10", is typestyle
4GH088. Button B, "ON", is type style
1GH125,etc.).For legend information,see
pageD-37.

Price: ContactGrayhill
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