
Texas Instruments 
Precision Thermostats 

• Fast, snap-action switching 

• Preset, nonadjustable calibration 

• High reliability, long life 

• Complete line 

• ln-house packaging capability 

Texas Instruments line of KL IXON 
Precision Thermostats offers the de-
signer a complete selection of high 
reliability, preset thermal switches 
for a wide range of temperature sens-
ing or control applications. 

The temperature sensitive element 
of these switches is a bimetallic, 
snap-acting disc. As the tempera-
ture reaches a predetermined cali-
bration point, the disc snaps to its 
reverse curvature, producing the 
crisp, positive switching action in-
herent in KL IXON thermostats. This 
feature - - not available in slow 
make-and-break switches - - as-
sures reliable, consistent opera-
t ion over long cycle life, provides 
exceptional resistance to shock and 
vibration wi th a minimum of elec-
tromagnetic interference. 

To simplify selection, the preci-
sion thermostats illustrated on the 
next page are grouped into cate-
gories based on temperature differ-
entials and applications. For detailed 
information on a specific switch, re-
fer to the data sheet indicated. 

Texas Instruments application en-
gineers can apply more than 50 years 
of precision thermostat experience 
to your individual thermal control 
needs, combining opt imum perfor-
mance and packaging characteris-
tics - - standard or custom - - to meet 
your specific design requirements. 



ULTIMHEAT 
VIRTUAL MUSEUM 

STANDARD D I F F E R E N T I A L * 

r s 

.. I B S ' 

M 1 / 1 1 0 4 1 Series 
• 7 amp rat ing 
• SPST 
• Hermet i ca l l y sealed 
• Aerospace re l i ab i l i t y 
• Qua l i f i ed t o 

M l L -S -24236 /1 
• See Pub l i ca t ion 158 

4 3 4 4 Series 
• 7 a m p rat ing 
• SPST 
• Hermet i ca l l y sealed 
• U / L recognized 
• See p u b l i c a t i o n 267 

T I N Y S T A T Series 
• 1 a m p rat ing 
• SPST 
• Hermet i ca l l y sealed 
• Subm in i a tu re size 
• E x t r e m e l y fast t he rma l 

response 
• Qua l i f i ed t o 

M l L -S -24236 / 
13, / 14 , & / 1 9 

• See p u b l i c a t i o n 2 7 2 

6 7 8 6 Series 
• 7 a m p rat ing 
• SPST 
• Env i r onmen ta l l y sealed 
• L o w p ro f i l e 
• See pub l i ca t i on 2 2 6 

5 B T Series 
• 3 a m p ra t ing 
• SPDT 
• Hermet i ca l l y sealed 
• Qua l i f i ed t o 

MI L - S - 2 4 2 3 6 / 2 4 
• See p u b l i c a t i o n 274 

7 B T Series 
• 15 a m p rat ing 
• SPST 
• Env i r onmen ta l l y sealed 
• U / L recognized 
• V D E recognized 
• See p u b l i c a t i o n 3 1 9 

4 3 9 1 Series 
• 14 a m p ra t ing 

I • SPST or SPDT 
Hermet i ca l l y sealed 

• Manual reset avai lable 
• U / L recognized 
• See Pub l i ca t ion 268 

NARROW D I F F E R E N T I A L * 

M 2 Series 
« 4 a m p ra t ing 
• SPST 
• Hermet i ca l l y sealed 
• Aerospace re l i ab i l i t y 
• Qua l i f i ed t o 

M l L -S -24236 /20 
• See pub l i ca t i on 271 

4 2 8 6 Series 
• 4 amp ra t ing 
• SPST 
• Env i r onmen ta l l y 

sealed 
• See p u b l i c a t i o n 269 

SPECIAL APPLICATIONS 

' ' • l o w 
SÈî'ÎMÏ 

s M i 

mm 

2 8 6 2 Series 
• Three phase 

sw i t ch ing 
• See 

p u b l i c a t i o n 
270 

A I R C R A F T 
M O T O R 
P R O T E C T O R S 
• Single phase 

or three 
phase 

• Neut ra l t ap 
• Cur ren t 

and /o r 
t empera tu re 
p r o t e c t i o n 

• See 
p u b l i c a t i o n 
314 

4PT Series 
• Ext remelyQ fas t response 
• Up t o 6 0 0 F 
• See pub l i ca t i on 275 

I f » m*smti*Bim9Wmm: 

•• * _ 
/• j i m i H t 

PROBE 
T H E R M O S T A T S 
• Many conf igura-

t i ons 
• Qua l i f i ed t o 

MI L -S -24236 
• See pub l i ca t i on 

2 7 3 

- — . 

h: 

C U S T O M P A C K A G E S 
A p p l i c a t i o n engineer ing aid is at y o u r dis-
posal t o design and manu fac tu re a cus tom 
package if the standard con f i gu ra t i ons d o 
no t sat isfy y o u r requ i rements . 

* D i f f e ren t i a l is the 
d i f fe rence between open ing 
and c losing tempera tu res 

N O T E : 
A L L PHOTOS O N T H I S PAGE 
S H O W N A C T U A L S I Z E . 

For further informat ion wri te or call : 
T E X A S I N S T R U M E N T S I N C O R P O R A T E D 

P R E C I S I O N C O N T R O L S MS 12 - 33 

A T T L E B O R O , M A S S A C H U S E T T S 0 2 7 0 3 

T E L E P H O N E ( 6 1 7 ) 2 2 2 - 2 8 0 0 

T E X A S I N S T R U M E N T S 
I N C O R P O R A T E D 

P r e c i s i o n T h e r m o s t a t P r o d u c t s 
P u b l i c a t i o n 1 3 1 

P r i n t e d in U . S . A . 
R e p r i n t e d 1 1 - 7 8 5 K 



ULTIMHEAT® 
VIRTUAL MUSEUM 

P R E C I S I O N 
K L i x o N 
* ® ** T H E R M O S T A T S 

4 3 4 4 SERIES 

WELDED, HERMETIC SEAL 

• Snap-action switching 

• Single pole, single throw 

• Preset, non-adjustable calibration 

• Normally open or normally closed 

• UL recognized fi le #E3461 8 

The Kl ixon 4344 precision thermostat 
is constructed w i th a snap-acting, bi-
metal disc which serves as the actuating 
element. As the temperature reaches a 
predetermined calibration point, the 
disc snaps to its reverse curvature pro-
ducing the crisp, positive switching 
action inherent to Kl ixon thermostats. 
This feature assures reliable, consis-
tent operating temperature over long 
cycle life. 

Actua l 
Size 

The standard thermostat is copper, nickel plated, wi th silver contacts. Other plat-
ings are available, including cadmium and t in. Gold plated contacts can be supplied 
for low wattage conditions. The more common mount ing configurations are shown. 
Many other varieties are available. Leads can be welded to pin type terminals to 
form an integral unit. The switch can be custom packaged into a probe, strap 
mount, or immersion thermostat. Applications engineering aid is readily available. 

T Y P I C A L CROSS S E C T I O N V I E W C O N T A C T R A T I N G S (Resistive) 

Compression 
Glass 
Seal Hermeti c 

Welded 
Seal 

3 0 v - a c / d c 125 v - a c 2 5 0 v - a c L i f e 
C y c l e s 

A m p e r e s 

L i f e 
C y c l e s 

5 . 0 2 . 5 1 . 0 1 0 0 , 0 0 0 

5 . 5 3 . 0 1 . 5 5 0 , 0 0 0 

6 . 0 4 . 0 2 . 0 2 5 , 0 0 0 

6 . 5 5 . 0 2 . 5 1 0 , 0 0 0 

7 . 0 6 . 0 3 . 0 5 , 0 0 0 

E lec t r i ca l loads above 5 amps produce some 
in terna l heat ing . The e f fec t on temperature 
se t t i ngs va r ies w i t h the usage and should 
be checked on c r i t i c a l app l i ca t i ons . 

P E R F O R M A N C E C H A R A C T E R I S T I C S 

Dielectric strength . . . 1250 vac, rms, 6 0 cycles f o r 1 m i n . , t e rm ina l t o case; 
per M l L - S T D - 2 0 2 , M e t h o d 301 

Calibration . . . See tempera tu re sett ings tab le 

Differential . . . See tempera tu re sett ings table 

Switch action . . . SPST, (snap-act ion) 

Ambient temperature range . . . —80° F t o + 5 5 0 ° F 

Life cycle . . . See con tac t rat ings tab le 

Contact resistance . . . 0 . 050 ohms max . per M l L - S T D - 2 0 2 , M e t h o d 307 

Shock resistance . . . 100 G, 6 mi l l i seconds, per M l L - S T D - 2 0 2 , M e t h o d 213 

Vibrat ion resistance . . . 5 - 2 0 0 0 cps, 20G , per M l L - S T D - 2 0 2 , M e t h o d 2 0 4 , 
C o n d i t i o n D 

Moisture resistance . . . M I L - S T D - 2 0 2 , M e t h o d 106C 

Salt spray . . . M I L - S T D - 2 0 2 , M e t h o d 101C, C o n d i t i o n B, 5% so lu t i on 

Leakage . . . 1 x 10 " 8 A T M cc/sec. m a x . , per M I L - S T D - 2 0 2 , M e t h o d 1 1 2 A , 
C o n d i t i o n C 

Weight (Average) . . . Basic u n i t 4 .8 gr. , W i t h bracket 5 .9 gr . . 
W i t h o v e r m o l d , 1 2 " leads 23 gr. 

T E X A S I N S T R U M E N T S 
I N C O R P O R A T E D 



T E M P E R A T U R E SETTINGS 

Operat ing Temp 
Range 

° F 

A v a i l a b l e D i f fe rent ia l Range ° F Opening 
Temp 
Toi 

± ° F 

C los ing 
Temp 

Toi 
± ° F 

Operat ing Temp 
Range 

° F Minimum Standard Maximum 

Opening 
Temp 
Toi 

± ° F 

C los ing 
Temp 

Toi 
± ° F 

-65 t o -1 25 30 2 0 0 10 8 

0 t o 200 9 20 2 0 0 5 5 

201 t o 300 20 30 200 8 6 

301 t o 450 30 40 200 12 12 

451 t o 550 60 70 200 25 25 

S e t t i n g s o u t s i d e t h e ranges i n d i c a t e d or t o c l o s e r t o l e r a n c e s are a v a i l a b l e on s p e -
c i a l r e q u e s t . D i f f e r e n t i a l i s t h e n o m i n a l d i f f e r e n c e b e t w e e n OP & C L t e m p e r a t u r e s . 

T E X A S I N S T R U M E N T S 
I N C O R P O R A T E D 

P r e c i s i o n T h e r m o s t a t P r o d u c t s 
P u b l i c a t i o n 272 

P r i n t e d in U . S . A . 
R e p r i n t e d 9/78 2 K 



ULTIMHEAT ® 
VIRTUAL MUSEUM 

K L I X O M 
PRECISION 
THERMOSTATS 

4 3 9 1 SERIES 
HERMETICALLY SEALED 

• Snap-action switching 
• Normally open or normally closed 
• Automat ic or manual reset 
. SPST or SPDT 
• Overmold optional 

P E R F O R M A N C E C H A R A C T E R I S T I C S 

Dielectric strength: 
1250 V A C , RMS, 6 0 cycles f o r one m in -
ute (1500 V A C R M S avai lable on special 
request) 

Ambient temperature range: 
N o n ove rmo ld - 65°F t o 450°F 
Neoprene o v e r m o l d - 65°F t o 160°F 
S i l i cone o v e r m o l d - 65°F t o 450°F 

Switch action : 

T E M P E R A T U R E S E T T I N G : 
Single pole, single throw, standard construction 

Opera t ing 
tempera tu re 

range 
°F 

Avai lab le D i f f e ren t i a l °F Open 
tempera tu re 

to lerance 
°F 

Close 
tempera tu re 

to lerance 
°F 

Opera t ing 
tempera tu re 

range 
°F M i n i m u m Standard M a x i m u m 

Open 
tempera tu re 

to lerance 
°F 

Close 
tempera tu re 

to lerance 
°F 

-65°F t o -1 °F 2 0 25 125 ± 8 ± 1 0 

0°F t o 200°F 10 15 125 ± 5 ± 5 

201 °F t o 300°F 2 0 25 125 ± 6 + 7 

301 °F t o 450°F 25 3 0 125 + 10 ± 1 2 

T E M P E R A T U R E S E T T I N G 
Single pole, single throw, high vibration construction; single pole double throw 

SPST or SPDT (snap-act ion) 

Life cyc le : 
See electr ical ra t ing tab le 

Calibration: 
See tempera tu re set t ing tab le 

Opera t ing 
tempera tu re 

range 
°F 

Ava i lab le D i f f e ren t i a l °F Open 
tempera tu re 

to lerance 
°F 

Close 
tempera tu re 

to lerance 
°F 

SPST or SPDT (snap-act ion) 

Life cyc le : 
See electr ical ra t ing tab le 

Calibration: 
See tempera tu re set t ing tab le 

Opera t ing 
tempera tu re 

range 
°F M i n i m u m Standard M a x i m u m 

Open 
tempera tu re 

to lerance 
°F 

Close 
tempera tu re 

to lerance 
°F 

Differential: -65°F t o -1°F 25 3 0 125 ± 1 0 ± 7 
See tempera tu re set t ing tab le 

Vibrat ion : 
0°F t o 200°F 2 0 25 125 ± 8 ± 5 Vibrat ion : 

25 125 

Standard C o n s t r u c t i o n 5 -500 CPS, 3G's 201 °F t o 300°F 25 3 0 125 + 10 + 7 
High v i b ra t i on c o n s t r u c t i o n 5 -500 CPS, 
5G's 301°F t o 450°F 30 3 5 125 ± 1 5 ± 1 2 

Weight: 
W i t h o u t o v e r m o l d 21 grams average 
W i t h o v e r m o l d 56 grams average 

Closer sett ings are avai lable on special request. D i f f e ren t i a l is the nomina l d i f fe rence be tween 
open ing and c losing tempera tu re . 

T E X A S I N S T R U M E N T S 

A c t u a l size 

(Cross-section v iew of t yp i ca l u n i t w i t h ove rmo ld (au toma t i c reset) 

Leads 

Transfer p in 

K l i x o n disc 

O v e r m o l d 

Fused glass 
seal 

So lder 
seal 

I nsulat ing 
inner l iner 

I N C O R P O R A T E D 



ULTIMHEAT ® 

VIRTUAL MUSEUM 

D I M E N S I O N A L D R A W I N G S OF BASIC DESIGN 
Other Variations are available - dimensions in inches 

3 / 6 4 (APPROX.I 

.093 D I A HOLES 

• 5 / 3 2 (APPROX.) 

5 / 3 2 (APPROX.) 

i 
2 3 / 6 4 

t 

5 9 / 6 4 -

— 1 1/8 -

4391 8 S T Y L E 
SPST automatic reset without overmold 

ALL DIMENSIONS SAME AS ABOVE UNLESS OTHERWISE SPECIFIED ALL DIMENSIONS SAME AS ABOVE UNLESS OTHERWISE SPECIFIED 

4391 6 S T Y L E 
SPDT automatic reset without overmold 

4 3 9 1 N 1 3 or 4391S13 S T Y L E 
SPDT manual reset with overmold 

T Y P I C A L M O U N T I N G S 
Mount ing brackets which are readily available are shown below. Var iat ions f r o m these 
mount ings can be too led at extra cost. Please advise us if a bracket is required. 

E L E C T R I C A L R A T I N G S (Resistive) 

C H O I C E OF TWO HOLE SIZES 

/ 3 / 3 2 OR 1 1 ' 6 4 

^ Q 
1 , 5 / 3 2 I , | | { 

MTG. PLATE 9510 

TWO 5 / 3 2 HOLES 

MTG. PLATE 9755 

A V A I L A B L E ON U N I T S WITHOUT 

OVERMOLD ONLV / 

5 / 3 2 HOLES 

MTG. PLATE 7484 

4391 S T Y L E NUMBERS 

Overmold 
Single-Pole, Single-Throw Single-Pole, Doub le-Throw 

Overmold 

Au toma t i c Reset Manual Reset Au toma t i c Reset Manual Reset 

Si l icone 4391S7 4391S14 4391S5 4391S13 

No Overmold 4391 - 8 Not Avai lable 4 3 9 1 - 6 Not Avai lable 

Neoprene 4391N7 4 3 9 1 N 1 4 4 3 9 1 N 5 4391N13 

Amperes 
L i fe 

cycles 30 
Vac/dc 

125 
Vac 

250 
Vac 

L i fe 
cycles 

10 4 2 100,000 

11 6 3 50,000 

12 8 4 25,000 

13 10 5 10,000 

14 12 6 5,000 

For further informat ion write or call: 
T E X A S I N S T R U M E N T S I N C O R P O R A T E D 
PRECISION C O N T R O L S M A R K E T I N G 
A T T L E B O R O , MASSACHUSETTS 02703 
T E L E P H O N E : 6 1 7 222 2800 

T E X A S I N S T R U M E N T S 
I N C O R P O R A T E D 

P r e c i s i o n T h e r m o s t a t P r o d u c t s 
P u b l i c a t i o n 272 

P r i n t e d in U . S . A . 
R e p r i n t e d 9/78 2K 



ULTIMHEAT 
VIRTUAL MUSEUM 

KLIXOM M O T O R WINDING 
* ® ^ THERMOSTATS 

1822 SERIES 

Rapid thermal response—small mass 
permits close thermal coupling to 
motor winding 

Suitable for hermetic compressors— 
hermetically sealed design prevents 
arcing 

Assured reliability—designed, pro-
duced and inspected to assure a low 
leakage rate. Thermostat can pass 
through dipping and baking opera-
tions on the windings 

Easy to mount—variety of standard 
mount ing brackets available 

Close temperature control—wide 
range of standard temperature set-
tings available 
Long l i fe—minimum contact wear 
since the disc does not break line 
current 

Resists vibration—thermally respon-
sive element is positive snap-action 
disc 

The K l i x o n 1 8 2 2 M o t o r W i n d i n g T h e r m o s t a t is a sma l l , h e r m e t i c a l l y -
sealed, snap-acting device which is actuated by the thermally responsive 
K l i x o n b i m e t a l l i c d isc. The thermostat is designed for use on single and 
three-phase motors and is suitable for hermetic refrigeration compressors. It 
provides positive protect ion against overheating f rom all running condit ions in-
cluding: • Running overloads • Increased ambient temperatures • Blocked mo-
tor venti lat ion • Line voltage f luctuat ion • Any overheat condit ions where the 
temperature rise is gradual 

The thermostat should be used 
in conjunction with a KUxon 
Supplementary Overload (refer 
to Motor Protection Products 
Publication no. 180 and sche-
matic diagram) or a remote 
thermal relay since the thermo-
stat is responsive to motor wind-
ing temperature only. The over-
load is necessary to protect such 
conditions as stalling, locked ro-
tor, single-phasing and heavy ex-
ternal overloads. 

Single—phase 
u p p l e m e n t a r y o v e r l o a d 

m a g n e t i c 
c o n t a c t o r 

" T U T T 

s t a r t i n g r e l a y 

~ c r T " 
.T 

s>< 

Three—phase 

Ihermostat 

V * * - m i " i 

Ac tua l size 

« J J 

Al l thermostats are supplied wi th single-pole, single throw switching action in 
either of two contact structures. These contact structures are identif ied by a 
letter fo l lowing the basic series number. When the letter " F " is added to the 
series number, the thermostat closes on temperature rise. When the letter " L " is 
added to the series number, the thermostat opens on temperature rise. 

When heated, the internai stresses of the bimetal 
cause the disc to reverse its curvature with a 
snap-action at a fixed, preset temperature and 
operate the electrical contacts. 

A decrease in the ambient temperature below 
the reset temperature of the disc relieves the 
internal stresses in the disc. The disc returns 
to its normal curvature and the contacts as-
sume their normal operating position. 

O P E R A T I O N 

OPEN C L O S E D 

T E X A S I N S T R U M E N T S 
I N C O R P O R A T E D 



N O B R A C K E T 

STRIPPED ENDS v 

i s REQUIRED 

.078 
DIA HOLE K 2 8 8 H 

F U L L Y DIMENSIONED 

1 8 2 2 L 1 or 1 8 2 2 F 1 

B R A C K E T COPPER M O U N T I N G STR> 

.049 i 
" ' . 2 9 2 < | | | > 

.021 

< 
-315 

i 
' J329 T 

— -572 _ 
MAX 

1 8 2 2 L 2 or 1 8 2 2 F 2 

T 

P ULTINHEA 
VIHTUA L MUSEUM 

Al l d imens ions n o m i n a l / i n inches 

1 8 2 2 L 3 or 1 8 2 2 F 3 1 8 2 2 L 4 or 1 8 2 2 F 4 1 8 2 2 L 5 or 1 8 2 2 F 5 1 8 2 2 L 6 or 1 8 2 2 F 6 

A U T O M A T I C & M A N U A L R E S E T 
Automat ic or manual reset systems 
may be obtained using these thermo-
stats w i th either manual or automatic 
type motor starters. When more than 
one motor winding thermostat is used, 
they should be connected in series so 
that the opening of any one thermo-
stat wi l l actuate the control ler and 
shut down the motor unt i l the wind-
ing temperature returns to safe limits. 
Shown below are typical wir ing dia-
grams for an automatic as well as a 
manual reset installation. 

T w o wire control offering automatic reset 

L S E R I E S 
S T A N D A R D T E M P E R A T U R E S E T T I N G S 

F S E R I E S 
S T A N D A R D T E M P E R A T U R E S E T T I N G S 

T h e r m o s t a t s 
i n S e r i e s 

©O L O L 

— H - N -
^ H r H H H r 

Three wire control offering manual reset 

O L O L 
\ >J >1 

T h e r m o s t a t s 
i n S e r i e s 

O L O L 
\ >J >1 ) r i r i 

In c e r t a i n a p p l i c a t i o n s t h e N E C m a y r e q u i r e t h r e e (3) 
o v e r l o a d r e l a y s . 

M O U N T I N G 
The small size of the device enables 
it to be mounted conveniently on the 
end turns of the motor windings. Sev-
eral mounting brackets are available to 
afford f lex ib i l i ty in the method of at-
taching the thermostat. 
Addit ional insulation in the form of 
Mylar* or Fish Paper should be used, 
if required by the particular motor 
voltage, between the thermostat and 
ground. Full running motor protec-
t ion is obtained by using one thermo-
stat on each winding and in the case 
of three-phase motors, on each of the 
three phases. 

Temperature N o r m a l l y Closed Contac ts Temperature Normal ly Open Contac ts 
Dash Number Open ± 5° C C lose ±5° C Dash Number Open ± 5° C Close t 5° C 

- 1 70° C 60° C - 1 60° C 70° C 
- 2 80 70 - 2 70 80 
- 3 90 80 - 3 80 90 
- 4 100 90 - 4 90 100 

- 5 105 95 - 5 95 105 
- 6 110 95 - 6 95 110 
- 7 1 15 100 - 7 100 1 15 
- 8 120 105 - 8 105 120 

- 9 130 115 - 9 1 15 130 
- 1 0 140 125 - 1 0 125 140 
- 1 1 150 135 - 1 1 135 150 

Special temperature se t t i ngs other than those spec i f i ed above are ava i l ab le at add i t iona l cos t . 

L E A D C O N N E C T I O N S 
Leads are available in heat-resistant 
rubber, neoprene, silicone-rubber, and 
Tef lon* in #18 gauge stranded wire 
in incremental lengths of 4 " to 36 " 

E L E C T R I C A L R A T I N G S 
The 1822 series thermostats are capa-
ble of handling the currents found in 
motor starters up through NEMASize 
5 ratings. The live electrical parts have 
suff icient insulation to carry 600 
volts, which enables the control circuit 
to be of di f ferent voltages when the 
thermostat is properly insulated f rom 
ground. 

UL-CSA R E C O G N I T I O N 
24 Volts AC—125 Volt -Amperes 
U L Fi le # E 3 4 6 1 8 , dated 2-20-57 

120-600 Volts AC—345 Volt -Amperes 
CSA Fi le # 1 1 3 7 2 C , da ted 7 -25 -65 

S A M P L E C O D E 
Part number: 1 8 2 2 L 4 - 1 0 - 5 

H O W T O O R D E R 
Specify: 

1. K l i x o n part n u m b e r - 1 8 2 2 F 
or 1822L 

2. Temperature setting (select f rom 
table) 

3. Quantity 

4. Terminations or lead connections 

5. Mount ing bracket 

For further informat ion wr i te or call: 
T E X A S I N S T R U M E N T S I N C O R P O R A T E D 
M O T O R C O N T R O L S M A R K E T I N G 
A T T L E B O R O , M A S S A C H U S E T T S 0 2 7 0 3 
T E L E P H O N E : 617 222 -2800 

Z Tradename of E. I. duPont deNemours & Co. (Inc.) 
T E X A S I N S T R U M E N T S 

I N C O R P O R A T E D 

M o t o r Pro tec t ion Products 
Pub l i ca t ion 235 

Pr in ted in U.S.A. 
Repr in ted 5-75 2 .5K 



ULTIMHEAT 
VIRTUAL MUSEUM 

K L I X O M PRECISION 
THERMOSTATS 

M l / 1 1 0 4 1 SERIES 

HIGH RELIABILITY 

• Snap action switching 
• Single pole, single throw 
• Preset, non-adjustable calibration 
• Normally open or normally closed 
• Welded, hermetic seal 
. Qualified to MIL -S-24236 /1 

PRECISELY E N G I N E E R E D 
The K L I X O N M1/11041 series of ther-
mostats are carefully engineered for 
exceptional performance and reliabil i ty 
through the entire temperature range. 
Features include . . . 
Snap Action Switching—Assures reli-
able, consistent operating temperature 
over long cycle life. 
High Vibration and Shock Resistance 
—A wave washer is installed to improve 
switching action under vibration con-
ditions and to prevent abrasion of in-
ternal components which can create 
minute particles and cause contact 
contamination decreasing performance 
and life. 
Vacuum Baking—Prior to the final 
weld, finished assemblies are vacuum 
baked to out-gas any moisture, oil, or 

other volatile fluids that may be pres-
ent eliminating possible contact con-
tamination at elevated temperatures. 
Back-Filling—Back-filling w i th dry ni-
trogen prior to the final weld excludes 
contamination and moisture present in 
the normal atmosphere. The inert, dry 
back-fill eliminates moisture conden-
sation at low temperature extremes, 
improves the dielectric characteristics, 
and prevents oxidat ion of the contacts. 
Welded Construction—Final assembly 
process heliarc welds the thermostat 
in a dry nitrogen atmosphere for a true 
hermetic seal. 
E X C E P T I O N A L L Y R E L I A B L E 
Very high reliabil ity is maintained 
through a stringent quality assurance 
program. Al l M1/11041 thermostats are 
tested on a 100% basis for the fol lowing 
parameters 
Operating Temperature—Opening and 
closing temperatures are checked on a 
go/no-go basis in agitated l iquid baths. 
Dielectric Strength—Tested for break-
down or current leakage in excess of 1 
mil l iamp. Test voltage is 1250 v-ac for 
1 minute or 1550 v-ac for 1 second. 

Insulation Resistance—Terminal to case 
insulation is checked for 500 megohm 
min imum at 500 v-dc. 
Creepage—Arc duration is measured 
during the make and break action and 
those units w i th a duration longer than 
10 milliseconds are rejected. 
Contact Resistance—Assures a maxi-
mum contact resistance of 0.015 ohms. 
Leakage—All units are checked for 
leaks using the vacuum over water or 
hot l iquid immersion method. 

P E R F O R M A N C E C H A R A C T E R I S T I C S 

Dielectric Strength 
1250 v-ac, rms, 60 cycles for 1 min. , 
terminal to case; per MIL-STD-202, 
Method 301 

Calibration 
See temperature settings table 

Differential 
See temperature settings table 

Switch Action 
SPST, (snap-action) 

Ambient Temperature Range 
-80°F. to +550°F. (non-overmolded units 
available fo r exposure to -320°F. when 
required) 

Life Cycle 
See contact ratings table 

Contact Resistance 
0.015 ohms max, per MIL-STD-202 , 
Method 307 

Shock Resistance 
100 G, 6 mil l iseconds, per Ml L-STD-202, 
Method 213 

Vibration Resistance 
5-2000 cps, 20 G per MIL-STD-202 , 
Method 204, Cond i t ion D 

Moisture Resistance 
MIL-STD-202 , Method 106C 

Salt Spray 
MIL-STD-202 , Method 101C, Cond i t ion 
B, 5% solut ion 

Leakage „ 
1 x 10 A T M cc/sec. Max. per MIL -STD-
202 , Method 112A, Cond. C 

Weight (average) 
Basic Uni t 4.8 gr 
Wi th Bracket 5.9 gr 
Wi th Overmold, 12" leads 23 gr 

T E X A S I N S T R U M E N T S 
I N C O R P O R A T E D 



M1 or 11041-13 (MS 24236/01 conf . A-2 I M1 or 11041-51 (MS 24236/01 conf . A-1 ) M1 or 11041-11 (MS 24236/01 
conf . A ) 

.078 DIA HOLE 
140 DIA HOLE 140 DIA HOLE 

.294 
MAX .640-

MAX 
.572 
MAX 

M l or 11041-14 (MS 24236/01 conf . B-2 ) M1 or 11041-50 (MS 24236/01 conf . B-1 ) M1 or 11041-12 (MS 24236/01 conf . B) 

140 DIA HOLE 140 DIA HOLE .062 DIA HOLE 

265 MAX 
.500 
MAX 

A l l d imens ions nominal / inches 

TEMPERATURE SETTINGS 

O p e r a t i n g Temp 
Range 

° F 

A v a i l a b l e D i f f e r e n t i a l Range ° F O p e n i n g 
Temp 
Toi 

± ° F 

C l o s i n g 
Temp 

Toi 
± ° F 

O p e r a t i n g Temp 
Range 

° F M i n i m u m Standard Max imum 

O p e n i n g 
Temp 
Toi 

± ° F 

C l o s i n g 
Temp 

Toi 
± ° F 

- 6 5 to -1 25 3 0 2 0 0 10 8 

0 to 2 0 0 9 2 0 2 0 0 5 5 

201 to 3 0 0 2 0 3 0 2 0 0 8 6 

301 t o 4 5 0 3 0 4 0 2 0 0 12 12 

451 t o 5 5 0 6 0 7 0 2 0 0 25 2 5 

S e t t i n g s o u t s i d e t h e r a n g e s i n d i c a t e d or t o c l o s e r t o l e r a n c e s a re a v a i l a b l e on s p e -

c i a l r e q u e s t . D i f f e r e n t i a l i s t h e n o m i n a l d i f f e r e n c e b e t w e e n OP & C L t e m p e r a t u r e s . 

ORDER BY C O D E D PART NUMBER 

To fac i l i t a te the ordering of M1 thermostats to your spec i f i ca t ions use the 
part number code below. The code permits you to ca l l out a complete pro-
duct ion part number at the t ime of component se lec t ion. 

M1 110 090 2 8 2 

BASIC TYPE 

TOP TEMPERATURE 
NOMINAL SETTING |°F ) 

Use 3 d i g i t s ( inser t 
minus s ign and 2 d i g i t s for 
temps be low 0°F) 

BOTTOM TEMPERATURE 
NOMINAL SETTING (°F ) 

Use 3 d i g i t s ( inser t minus s ign 
and 2 d i g i t s for temps be low 0°F) 

PLATING 
1 — Cadmium 
2 — C o p p e r / n i c k e l 
3 — Cadmium & b lack chromote 
4 - Tin 
5 — Cadmium& Cronak Dip 

MOUNTING BRACKETS & TERMINALS 

Odd Nos. — f la t tened and p ierced te rm ina ls 
Even Nos. — r ight angle te rm ina ls 

1 & 2 — no mount ing bracket 
3 & 4 — top mount ing bracket (as shown) 
7 & 8 — bot tom mount ing bracket (as shown) 

OPERATION 
1— open on temp r i se ( f ine si Iver contacts) 3— open on temp r ise (gold p la ted contacts) 
2— c lose on temp r i se ( f ine si Iver contac ts ) 4— c lose on temp r i se (gold p la ted contacts) 

INSULATING 
LINER 

WAVE WASHER KLIXON DISC 

C O N T A C T R A T I N G S ( R e s i s t i v e ) 

3 0 v - a c / d c 125 v - a c 2 5 0 v - a c L i fe 
C y c l e s 

A m p e r e s 

L i fe 
C y c l e s 

5 . 0 2 . 0 1 . 0 1 0 0 , 0 0 0 

5 . 5 3 . 0 1 .5 5 0 , 0 0 0 

6 . 0 4 . 0 2 . 0 2 5 , 0 0 0 

6 . 5 5 . 0 2 . 5 1 0 , 0 0 0 

7 . 0 6 . 0 3 . 0 5 , 0 0 0 

Standard conf igurat ions are avai l -
a b l e a s t h e M I series and are shown. 
A complete part number can be ori-
ginated a t the incept ion of an appl i -
cat ion by using the "Order By Part 
Number" code at lef t . Many other 
vers ions are ava i lab le as the 11041 
ser ies and complete part numbers 
are assigned by the factory. 

Forfurther information wr i te or ca l l : 
T E X A S I N S T R U M E N T S I N C O R P O R A T E D 
C O M M E R C I A L C O N T R O L S M A R K E T I N G 
A T T L E B O R O , M A S S A C H U S E T T S 0 2 7 0 3 
T E L E P H O N E : 617 2 2 2 - 2 8 0 0 

T E X A S I N S T R U M E N T S 
I N C O R P O R A T E D 
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ULTIMHEAT ® 
VIRTUAL MUSEUM 

PRECISION 
KTIXOFJ THERMOSTATS 

® 

C 6 7 B 6 SERIES 
FIXED TEMPERATURE 

• Low silhouette - only 0 .295" high 
• Lightweight - only 0.09 oz. 

(2.5 gram) 
• Available to open or close on temp-

erature rise 
• Tamperproof, pre-set temperature 

calibration 
• Low cost 

The Kl ixon C6786 thermostat is a snap-
acting disc type control designed for 
applications where maximum shock and 
vibration resistance is required. Typical 
applications include: aircraft controls, 
heaters, mobile communications equip-
ment, electronic circuits and compo-
nents, servo mechanisms, gyroscopes, 
aerial cameras, guided missiles and 
gun mounts. 

The Kl ixon snap-acting disc and fine 
silver electrical contacts are enclosed 
in a stainless steel cup to provide pro-
tection f rom dust and other foreign 
particles. This construction also assures 
rapid thermal response plus dependable 
circuit operation at all times. 

The miniature size of the C6786 makes 
it particularly suitable where space and 
weight accommodations are l imited. 

T E M P E R A T U R E S E T T I N G S , N O M I N A L D I F F E R E N T I A L S A N D T O L E R A N C E S 

Operating 
Temperatures 

<°F> 

Available Nominal Differential Range Opening 
Temperature 
Tolerance* 

( ° F ) 

Closing 
Temperature 

Tolerance* 
<°F) 

Operating 
Temperatures 

<°F> 
Min imum 

<°F) 
Standard 

( °F ) 
M a x i m u m 

( ° F ) 

Opening 
Temperature 
Tolerance* 

( ° F ) 

Closing 
Temperature 

Tolerance* 
<°F) 

- 2 0 t o 10 — 3 0 125 ± 1 0 ± 8 
11 t o 2 0 0 9 20 125 ± 8 ± 5 

201 t o 3 0 0 20 30 125 ± 1 0 ± 8 
301 t o 3 5 0 3 0 4 0 125 ± 1 2 ± 1 0 
351 t o 4 0 0 40 50 125 ± 1 5 ± 1 5 

•These to lerances are based on precis ion f ac to r y ca l i b ra t i on and test e q u i p m e n t . Customers ' 
check ing to lerances shou ld a l l ow fo r d i f ferences in test e q u i p m e n t . A " f u n n e l " o f ± 1 ° F 
is r ecommended . 

T E R M I N A L S 

The C6786 thermostat is available wi th 
solder type terminals in either the par-
allel or opposed alignments as shown in 
the drawings. If other terminal config-
urations are desired, wri te factory w i th 
detailed information. 

M O U N T I N G 

The uni t can be mounted in any posi-
t ion; in casting wells, through openings 
in metal enclosures, and in space for 
control of air temperature. The uni t 
can be supplied wi th or w i thout the 
surface mount ing bracket as shown in 
the drawings. Special brackets can be 
custom designed for your requirements. 

P E R F O R M A N C E C H A R A C T E R I S T I C S 

E L E C T R I C A L R A T I N G S 

On electrical loads higher than 3 amp-
eres, the self-heating effect is sufficient 
to influence the thermostat operating 
temperature. The operating tempera-
ture must be determined to compen-
sate for the self-heating. 

Gold plated contacts can be furnished 
for the electrical loads listed in the fol-
lowing table to assure reliable circuit 
making under low wattage conditions. 
GOLD PLATED CONTACTS ARE 
NOT SUITABLE FOR HEAVIER 
LOADS. 

30 vac/dc 500 ma and below 
115 vac 200 ma and below 
230 vac 100 ma and below 

Ambient temperature ranjie 
- 6 5 F t o + 4 0 0 ° F 

Vibrat ion resistance . . . M I L - S T D - 2 0 2 
M e t h o d 204 , 
C o n d i t i o n A 

Switch action . . . . SPST, (snap-act ion) 

Shock resistance 
30G 11 mi l l i seconds 

Weight 0 .09 oz. (2.5 gr.) 

3 0 vac/dc 1 2 5 vac 2 5 0 vac 
Cycles 

Amperes 
Cycles 

5.0 
5 .5 
6 .0 

2 .0 
3 .0 
4 .0 

1.0 
1.5 
2.0 

1 0 0 , 0 0 0 
5 0 , 0 0 0 
2 5 , 0 0 0 

6.5 
7 .0 

5 .0 
6 .0 

2.5 
3.0 

10 ,000 
5 ,000 

T E X A S I N S T R U M E N T S 
I N C O R P O R A T E D 



T 

ULTIMHEAT 
VIRTUAL MUSEUM 

6 7 8 6 - 3 S T Y L E 

DIMENSION IN INCHES 

For further information wr i te or call: 
T E X A S I N S T R U M E N T S I N C O R P O R A T E D 
P R E C I S I O N C O N T R O L S M S 12-33 
A T T L E B O R O , M A S S A C H U S E T T S 0 2 7 0 3 
T E L E P H O N E : 617 2 2 2 - 2 8 0 0 

T E X A S I N S T R U M E N T S 
I N C O R P O R A T E D 

6786-1 S T Y L E 

±.007 

HOLE 

6 7 8 6 - 2 S T Y L E 

±.007 

1 .328 p 

.065 DIA HOLE 

L 

= y .020 

. 0 2 0 

+.005 
- . 0 0 0 

.104 DIA HOLE 

.007 

.937 

.635 .550 
MAX MAX 
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ULTIMHEATV 

VIRTUAL MUSEUM 

KLIXOM P R E C I S I O W 

THERMOSTAT 

M 2 SERIES 
N A R R O W DIFFERENTIAL 

P E R F O R M A N C E C H A R A C T E R I S T I C S 

Calibration: See tempera tu re set t ing tab le 

Life cycle: 2 5 0 , 0 0 0 cycles at 2 amps resis-
t ive, 3 0 V d c / 1 2 0 V a c . 50 ,000 cycles at 3 
amps resistive, 3 0 V d c / 1 2 0 V a c 

Die lec t r ic s t rength : 1250Vac RMS, 6 0 hertz 
fo r 1 m i n u t e per M I L - S T D - 2 0 2 , m e t h o d 301 

Con tac t resistance: .050 ohms m a x i m u m 
per M I L - S T D - 2 0 2 , m e t h o d 307 

Switch action: SPST, no rma l l y open or 
n o r m a l l y closed 

Vibrat ion: 5 - 2 0 0 0 CPS at 10g per M I L -
S T D - 2 0 2 , m e t h o d 204 , c o n d i t i o n D 

Shock: 100g, 6 mi l l i seconds per M I L - S T D -
202 , m e t h o d 2 1 3 

Ambient temperature: —65° F t o 4 5 0 ° F 
(depending on cal ibrated tempera ture) 

Leakage: 1 x 1 0 — 8 A T M cc/sec m a x i m u m 
per M I L - S T D - 2 0 2 , m e t h o d 112A , cond i -
t i o n C 

Salt spray : M I L - S T D - 2 0 2 , m e t h o d 101C, 
c o n d i t i o n B, 5% so lu t i on 

Moisture resistance: M I L - S T D - 2 0 2 , m e t h o d 
106C 

Weight: 5 .4 grams (average) 

T E M P E R A T U R E S E T T I N G 

Closing 
temperature 

range 

Opening 
temperature 
differential 

Closing 
temperature 
tolerance 

Closing 
temperature 

range 

Opening 
temperature 
differential 

std. spec. 

0" t o 250° F 2° - 5° F ±4° F ±3? F 

251° t o 400° F 3° - 7° F ±5° F ±4° F 

The M 2 the rmos ta t is o rdered by speci-
f y i n g the c losing tempera tu re w i t h to lerance 
and the open ing tempera tu re in te rms o f a 
d i f f e ren t i a l range, e i ther above or be low the 
actual c losing tempera tu re , 
e.g. Close at 1 0 0 ° F ± 4 , open 2 ° - 5 ° F above. 
In any one lo t , the thermosta ts w i l l close 
be tween 9 6 ° F and 1 0 4 ° F . Each t he rmo-
stat w i l l open 2°— 5° F above the actual clos-
ing tempera tu re o f tha t t he rmos ta t . 

• Snap action switching 
• Single pole, single throw 
• Preset, non adjustable calibration 
• Welded, hermetic seal 
• Normally open or normally closed 
• Qualified to MIL-S-24236/20 

M2 thermostats are recommended for 
use as controls and warning devices in 
guided missiles, aircraft controls, heat-
ing blankets, electronic circuit com-
ponents, servo mechanisms, gyro-
scopes, aerial cameras, crystal ovens, 
surface heaters, computers and similar 
electronic devices where reliable per-
formance is vital. 

Precision temperature accuracy and 
long life rel iabil i ty are achieved 
through the use of the well known 
KL IXON snap-acting disc. This unique 
mechanism multipl ies the mot ion of 
the temperature sensor and actuates a 
switch capable of handling high power. 
Welded closed after accurate calibra-
t ion, the M2 is tamperproof. 

The M2 is available w i th a variety of 
terminals and can be mounted in any 
position: through openings in metal 
closures, in casting wells, in ducts for 
control of air temperature. A surface 
mounting bracket or stud can be pro-
vided. 

T l 's years of application engineering 
experience have yielded a wide variety 
of easy to use mount ing means. Avail-
abi l i ty of historical test data also 
makes the specification writer 's job 
easier. Call your T l product specialist 
or field engineer for assistance. 

Actua l s i ze 

T E X A S I N S T R U M E N T S 
I N C O R P O R A T E D 



PART NUMBERING SYSTEM FOR STANDARD M2 THERMOSTATS VIRTUAL MUSEUM 

To facilitate the ordering of M2 thermostats to your specifications use the part number code below. The code permits you to 
call out a complete product ion part number at the t ime of component selection. 

M 2 1 1 163 03 05 1 1 

T Y P E 

basic 
number 

B R A C K E T 

1 = no 
bracket 

2 = loose 
bracket 

T E R M I N A L 

1 = st ra ight 

2 = 45° 

3 = r igh t 
angle 

O P E R A T I O N 

L = open 
on temp, 
rise 

F = close 
on temp, 
rise 

T E M P E R A -
T U R E 

closing 
tempera tu re 
° F 

T O L E R A N C E 

closing 
tempera tu re 
to lerance 
( ± ° F ) 

D I F F E R -
E N T I A L 

05 = 
2 ° - 5° F 

07 = 
3 ° - 7 ° F 

P L A T I N G 
0 = none 
1 = c a d m i u m 
2 = copper — 

nickel 
3 = b lack 

ch romate 
4 = t i n p la te 
5 = ch romate 

d i p 

C O N T A C T S 

1 = silver 
contacts 

2 = gold 
p lated 
contacts 

t 
.350 M A X . 

i _ e 

M O U N T I N G B R A C K E T 

.015 

I 

S T R A I G H T T E R M I N A L S 

.063 DIA. HOLE -

r ~ 
.300 MAX. 

R I G H T A N G L E T E R M I N A L S 

.063 DIA. HOLE —s. I 

.300 MAX. .060 M A X . 

45° A N G L E T E R M I N A L S 

.063 DIA. H O L E -

Dimens ions shown in inches 

Due to design character is t ics, thermosta ts that close on tempera tu re shou ld no t be subjected to tempera tu re over ides in excess of 100° F. 

SPECIAL M2 THERMOSTATS 

Many configurations are available beyond the standard units shown above. Several varieties are shown below. The device 
can easily be customed designed into packages such as probe thermostats or strap mounted units. Appl icat ion engineering 
aid is readily available. 

M2S-18 STYLE 
#6-32 x .187 
Threaded Stud 

M2S-42 STYLE 
7 /32 " R Curved 

Mounting Pad 

M2S-39 STYLE 
#6-32 x .187 Threaded 
Stud w i th Potted 
Terminals and 12" Leads 

M2S-35 STYLE 
#6-32 x .375 

Threaded Stud 

M2S-31 STYLE 
Integral Mounting 
Brackets wi th 
.115 Dia. Holes 
on 13/16" Centers 

T E X A S I N S T R U M E N T S I N C O R P O R A T E D , P R E C I S I O N C O N T R O L S MS 12-33, A T T L E B O R O , MASS. 0 2 7 0 3 , 6 1 7 - 2 2 2 - 2 8 0 0 

T E X A S I N S T R U M E N T S 
I N C O R P O R A T E D 
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ULTIMHEAT ' 
VIRTUAL MUSEUM 

PRECISION KMXOM 
A ® THERMOSTATS 

3BT & 4BT SERIES 
TINY-STAT 
MINIATURE THERMOSTATS 

I N C O R P O R A T E D 

• Smallest snap-acting thermal 
switches ever made 

• Qualif ied to MIL-S-24236 

• Extremely fast response 

• Hermetically sealed 

• Tamperproof calibration — preset 
at factory 

• Grounded case construction 

Tiny-Stat miniature thermostats com-
bine an impressive list of superlatives 
in a reliable, hermetically-sealed, snap-
acting K L I X O N design. They are the 
smallest envelope size ever developed 
— ideal for remote sensing applications 
in locations having severe space limita-
tions. They are the lightest construc-
t ion available for applications where 
weight is an important consideration. 
They have extremely fast response to 
permit early warning of overheat con-
ditions, and their fow mass internal 
components allow Tiny-Stat miniature 
thermostats to meet the most demand-
ing standards of MIL-S-24236 for 
shock and vibration. 

S T A N D A R D C O N F I G U R A T I O N S 
Many standard configurations are 
available including pin type terminals 
for quick assembly to printed circuit 
boards (3BT-2), threaded plug for sur-
face temperature sensing (3BT-3), and 
an insulated version for applications 
where grounded case construction is 
not suitable (3BT-6). The 4BT-2 is 
designed specifically for applications 
where an extremely low profi le is 
crit ical. 

T E X A S I N S T R U M E N T S 



f -
3BT-2 

Actua l s i ze 

.093 -

G r o u n d e d c a s e 
c o n s t r u c t i o n 

A p p r o x w t 0 . 4 g r a m s 

C o n f o r m s t o 
M I L - S - 2 4 2 3 6 / 1 9 
c o n f i g u r a t i o n A 

.070 

- .060 Dia 

G r o u n d e d c a s e 
c o n s t r u c t i o n 

A p p r o x w t 0 . 9 g r a m s 

C o n f o r m s t o 
M I L - S - 2 4 2 3 6 / 1 9 
c o n f i g u r a t i o n B 

.110 Ref — 

( o ' l 
.203 

I 

- . 050 Dia 

-Weld 

I 
.170 

t 

% - 2 8 UNF - 2A THD 

.045 

.050 Dia 
3BT-6 

Actua l s i ze 

C a s e i n s u l a t e d 

A p p r o x w t 0 . 9 g r a m s 

C o n f o r m s t o 
M I L - S - 2 4 2 3 6 / 1 9 c o n f C 

. 0 4 0 — i 
Dia 4 - 4 0 U N C - 2 A THD Si lver 

Braze 

.093 

G r o u n d e d c a s e 
c o n s t r u c t i o n 

A p p r o x w t 0 . 4 g r a m s 

C o n f o r m s t o 
M I L - S - 2 4 2 3 6 / 1 4 

ULTIMHEAT ® 
VIRTUAL MUSEUM 

P E R F O R M A N C E C H A R A C T E R I S T I C S 

Operation 
SPST, open o r close on tempera tu re 
Operating temperature range 
0° F t o 3 5 0 ° F (specials t o 400° F) 
Differential 
30° F n o m i n a l 
Operating temperature tolerances 
±8° F 
Voltage 
115 v-ac / 3 0 v-dc 
M a x i m u m current 
1 a m p resistive (silver contacts) 
.5 a m p resistive (go ld contacts) 
Dielectric strength 
5 0 0 v-ac rms 6 0 cyc le across open con tac ts 

Vibrat ion (operating) 
3 0 G , 5 - 2 0 0 0 cps M l L -S -24236 

Shock 
100G M I L - S - 2 4 2 3 6 

Acceleration 
2 0 0 G M I L - S - 2 4 2 3 6 

Salt spray 

M I L -S -24236 (48 hours , 5% so lu t i on ) 

Endurance 

10,000 cycles m i n i m u m 

Temperature exposure 
- 8 0 ° F to 400° F 

For f u r t h e r i n f o r m a t i o n w r i t e o r cal l : 
T E X A S I N S T R U M E N T S I N C O R P O R A T E D 
P R E C I S I O N C O N T R O L S MS 1 2 - 3 3 
A T T L E B O R O , M A S S A C H U S E T T S 0 2 7 0 3 
T E L E P H O N E : 6 1 7 2 2 2 - 2 8 0 0 

4BT-2 

Ac tua l s i ze 

G r o u n d e d c a s e 
c o n s t r u c t i o n 

A p p r o x w t 0 . 2 g r a m s 

C o n f o r m s t o 
M I L - S - 2 4 2 3 6 / 1 3 .213 Rad 

N O T E S : 

A l l d imens ions n o m i n a l , in inches. 

Op t i ona l leads avai lable (6 inch increments) A W G # 2 4 , single c o n d u c t o r s t randed 
w i r e , T e f l o n * insulated, w h i t e . C o n f o r m s t o M I L - W - 1 6 8 7 8 t y p e EE ( 1 ,000 vo l t s ) . 

*TM of E. I du Pont deNemours & Co. (Inc.) 
TEXAS I N S T R U M E N T S 

I N C O R P O R A T E D 

Precision Thermostat Products 
Publ icat ion 272 

Printed in U.S.A. 
Repr inted 9 / 7 8 2 K 



K u x o M 

V 
ULTIMHEAT ' 

VIRTUAL MUSEUM 

S E A L E D 
T H E R M O S T A T 

4 2 8 6 SERIES 
N A R R O W DIFFERENTIAL 
FIXED TEMPERATURE 

• Narrow d i f f e ren t i a l p r o v i d e s 
c lose temperature contro l 

• Epoxy sea led for moisture re-
s is tance 

• Side mounted te rmina ls for low 
si Ihouette 

• A v a i l a b l e to open or c l ose on 
temperature r i se 

• Temperature ca l i b ra t i on is pre-
set at fac tory — tamperproof 

KLIXON 4286 Thermostats are snap-
ac t ing , d i sc - t ype cont ro ls des igned 
to contro l temperatures w i t h i n nar-
row l im i t s . They are used as con-
t ro l or warn ing dev ices for app l i ca-
t i ons in guided m iss i l es , a i r c ra f t 
con t ro ls , e lec t ron ic c i r c u i t compo-
nents, s e r v o m e c h a n i s m s , gyro-
scopes, aer ia l cameras, c rys ta l 
ovens, sur face heaters, computers, 
e tc . 

The KLIXON snap-act ing d isc and 
f i ne s i l ve r e lec t r i ca l con tac ts are 
mounted in a g l a s s - f i l l e d a l k yd 
base. The complete assembly is 
sealed w i t h epoxy into a s ta in less 
s teel cup. The d isc is e l e c t r i c a l l y 
insulated and coup led w i th a radia-
t i ng element for f as t temperature 
response. 

T E M P E R A T U R E E X P O S U R E 

In general , temperature exposure 
l im i t s are -65° to +275°F cont inu-
ous w i t h momentary overr ides to 
325°F permiss ib le . Due to des ign 
cha rac te r i s t i c s , however, thermo-
stats that c lose on temperature r ise 
should not be sub jec ted to temper-
ature overr ides in excess of 100°F. 

E L E C T R I C A L R A T I N G S 

As current increases, i t tends to 
heat any smal l thermostat . The 
operat ing temperature must be de-
termined to compensate for se l f -
heat ing. 

T e r m i n a l 

30 125 250 CYCLES 
V a c / d c V a c V a c 

AMPS, RESISTIVE 
3 . 0 1 . 0 0 . 5 2 5 0 , 0 0 0 

4 . 0 2 . 0 1 . 0 1 0 0 , 0 0 0 

4 . 0 3 . 0 1 . 5 5 0 , 0 0 0 

Heat Transfer 
Member 

A d j u s t i n g Screw 

S P E C I A L C O N T A C T S 

Insu la tor 

B i -meta l l i c Disc 

Gold p la ted contac ts can be fur-
n ished for e lec t r i ca l loads in the 
f o l l o w i n g tab le to insure re l i ab le 
c i r c u i t con t i nu i t y under low wattage 
cond i t i ons . 

3 0 V a c / d c 5 0 0 m i l l i a m p s & b e l o w 

115 V a c 2 0 0 m i l l i a m p s & b e l o w 

2 3 0 V a c 100 m i l l i a m p s & b e l o w 

G o l d P l a t e d C o n t a c t s a re n o t s u i t a b l e 
f o r h e a v i e r l o a d s . 

P E R F O R M A N C E C H A R A C T E R I S T I C S 

A c t u a l size 

Electrical ratings . . . See char t 
Dielectric strength . . . 1250 vac, 6 0 cyc les, 1 m i n . 
Calibration . . . See tab le 
Differentials . . . See tab le 

Switch action . . . SPST, opens or closes on t empe ra tu re rise 
Ambient temperature range . . . —65° F t o +275° F c o n t i n u o u s 
Life cycle . . . See tab le 

Mill ivolt drop terminal to terminal . . . 100 mv m a x . at 2 amps, 6 V 
Acceleration . . . 6 0 G (operat ing) 

Shock resistance . . . 6 0 G impac t shock (non-opera t ing) 
Vibrat ion resistance . . . 5 - 5 0 0 cps at 0 . 0 3 6 in doub le a m p l i t u d e or 

10 G acce lera t ion (operat ing) 
Léakage . . . Immers ion test per M l L - E - 5 2 7 2 C 
Approximate weight . . . 3 .5 grams 

T E X A S I N S T R U M E N T S 
I N C O R P O R A T E D 



ULTIMHEAT & 

VIRTUAL MUSEUM 

C A L I B R A T I O N 

Temperature se t t ings , nominal d i f -
fe ren t ia l s and to lerances on c l o s i n g 
temperatures are avai lable as shown 
in the tab le be low. If se t t i ngs , to-
lerances, or d i f f e ren t i a l s other than 
shown are wanted, send us de ta i l s 
for spec ia l cons idera t ion . 
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STD. SPECIAL 

0 ° t o 2 5 0 °F 2 ° t o 5 ° F ±4 °F ± 3 ° F 

251 0 t o 2 7 0 °F 3 ° t o 7 ° F ± 5 ° F ±4 °F 

" T h e s e t o l e r a n c e s a r e b a s e d o n p r e -
c i s i o n f a c t o r y c a l i b r a t i o n a n d t e s t 
e q u i p m e n t . C u s t o m e r s c h e c k i n g t o l e r -
a n c e s s h o u l d a l l o w a " f u n n e l " o f 
± 1 ° F f o r d i f f e r e n t i a l s in t e s t e q u i p m e n t . 

M O U N T I N G A N D T E R M I N A L S 

The uni t can be mounted in any po-
s i t i on : in cas t ing w e l l s , through 
metal enclosures and in space for 
contro l of air temperature. A sur-
face mounting bracket can be pro-
v ided at s l i gh t extra cos t . Special 
brackets can a lso be supp l ied to 
meet your spec i f i ca t i ons . 

4 2 8 6 A 2 (Silver Contacts) 
4 2 8 6 B 2 (Gold Plate Contacts) 

' . 0 6 3 DIA H O L E 

. 1 0 4 DIA. HOLE 0 6 3 DIA HOLE 

P O T T E D SEAL 

1 
. 3 1 5 
M A X 

1 

P O T T E D SEAL 

1 
. 3 1 5 M A X 

1 4 = 

\ 
±.002 1 
.020 J 

IP 
± .002 

. . 0 1 5 

T 
. 2 3 5 

t 

m 
±.002 
, . 0 1 5 

±.005 

. 7 8 5 DIA — 

T 
. 2 3 5 
_ L 

D imens ions in inches 
Tolerances ± 0 . 0 1 0 unless o therw ise 
speci f ied 
D imens ions sub ject to change 
w i t h o u t no t i ce 
Wr i te f o r up t o date drawings 

The 4286 Thermostat is ava i l ab le 
w i th f la t te rmina ls as shown. If 
other terminal conf igura t ions are 
des i red, wr i te fac tory w i t h de ta i l ed 
informat ion. 

For further informat ion wr i te or call: 
T E X A S I N S T R U M E N T S I N C O R P O R A T E D 
P R E C I S I O N C O N T R O L S MS 12-33 
A T T L E B O R O , M A S S A C H U S E T T S 0 2 7 0 3 
T E L E P H O N E : 617 2 2 2 - 2 8 0 0 

T E X A S I N S T R U M E N T S 
I N C O R P O R A T E D 

Precision The rmos ta t Produc ts 
Pub l i ca t ion 1 31 

Pr in ted in U.S.A. 
Repr in ted 11-78 5K 



I C L I X O ^ T H E R M O S T A T S 
® 

5BT SERIES 

SINGLE POLE, 
DOUBLE T H R O W 

WELDED, HERMETIC SEAL 

V h 
• Single Pole, Double Throw 

• Snap act ion swi tch ing 

• High res is tance to shock and 
v ibra t ion 

• Tamperproof, preset ca l ib ra t ion 

• Hermet ica l ly sealed 

• Qualified to M lL -S -24236 /24 

The KLIXON 5BT series thermostat 
is a high re l i ab i l i t y , hermet ica l ly 
sealed thermal swi tch . The s ing le 
pole, double throw design a l lows 
ve rsa t i l i t y and economy in provid-
ing two funct ions w i th in the same 
device. Typ ica l l y these KLIXON 
swi tches are used to control and 
indicate at a preset temperature. 
One pole can control a coo l ing fan 
and the other pole can indicate im-
pending danger. These swi tches 
are used in data processing equip-
ment, computers, e lect ronic and 
communicat ion equipment, or cool-
ing and heating systems. 
The appl icat ions are 
only l imi ted by the 
imagination of the 
design engineer. 

• V S R A ; I R T 

T E X A S I N S T R U M E N T S 
I N C O R P O R A T E D 



1 

TEMPERATURE SETTINGS 

Operating temp. 
Range 

OF 

Ava i l ab le D i f fe rent ia l Range °F High 
Temp 
Toi 
± ° F 

Low 
Temp 
Toi 
± ° F 

Operating temp. 
Range 

OF Minimum Standard Maximum 

High 
Temp 
Toi 
± ° F 

Low 
Temp 
Toi 
± ° F 

-65 to -1 25 30 200 10 8 

0 to 300 15 20 200 8 6 

301 to 350 15 25 200 10 8 

351 to 400 25 35 200 12 12 

S e t t i n g s o u t s i d e t h e ranges i n d i c a t e d or t o c l o s e r t o l e r a n c e s are a v a i l a b l e on s p e c i a l r e q u e s t . 
D i f f e r e n t i a l i s t h e n o m i n a l d i f f e r e n c e b e t w e e n OP & CL t e m p e r a t u r e s . 

5BT-2 

5BT-4 
.100 (3 PLACES) i 

5BT-5 
142 D I A H O L E . (2 PLACES) i — - 1 | .100 (3 PLACES) 

i l f S f r T 
i 

.335 

L j 

6BT-7 SIMILAR WITH PIN TVPE TERMINALS 

5BT-6 

5 B I - 8 SIMILAR 

117 WITH PIN TYPE TERMINALS 

CONTACT RATINGS (Resist 
30v-dc/125v-ac 

Amperes 
2.0 
3.0 

ULTIWHEAT ® 

100,000 
50,000 

N . C . C O N T A C T SNAP A C T I N G SWITCH MECHANISM 

A l l d i m e n s i o n s n o m i n a l / in i n c h e s — d i m e n s i o n s no t s h o w n , same as a b o v e . 

I 

PERFORMANCE CHARACTERISTICS 
Die lec t r i c strength (wi thout breakdown . . . 1250 v-ac, rms, 60 cyc les for 1 min, ter-
or current leakage in excess of one minal to case; Per MIL-STD-202, 
mi l l iampere) Method 301 

Cal ibra t ion See temperature set t ings table 

D i f fe rent ia l See temperature set t ings table 

Switch act ion SPDT, (snap action) 

Ambient temperature range -65°F to +450°F cont inuous 

Li fe Cyc le See contact rat ings table 

Insulat ion res istance 100 megohms min. at 500 v-dc 

Accé léra t ion 60 G 

Shock resistance 60 G, 11 mi l l i seconds 

V ibra t ion res is tance 5-2000 CPS, 10G 

Sand and dust MIL-STD-202, Method 110, 
Test Condi t ion A 

Humidi ty MIL-STD-202, Method 103A, 
Test Condi t ion A 

Salt spray MlL-STD-202, Method 1 01 A, 
168 hrs 

Leakage (seal) 10"8 cc he l ium/sec per MIL-STD-202, 
Test Condi t ion C, Procedure IV 

Weight (avg) Basic unit 6 gr 
Basic unit w i th bracket 7 gr 

N.O . C O N T A C T 

WAVE 
WASHER 

KLIXON 
SNAP A C T I N G D ISC 

TYPICAL CROSS SECTION VIEW 

CONSTRUCTION 

The s ing le po le , double throw con-
s t ruc t i on i ns tan t l y sw i t ches loads 
from one terminal to the other. This 
is accomp l i shed th rough the temper-
ature s e n s i t i v e , ac tua t i ng e lement 
- a snap ac t i on , b imeta l d i s c . This 
in turn ac t i va tes a snap ac t i ng , 
s w i t c h i n g mechanism. As the tem-
perature reaches a predetermined 
ca l i b ra t i on po in t , the d isc snaps 
to i ts reverse curvature producing 
the c r i sp , pos i t i ve s w i t c h i n g ac t ion 
inherent to KLIXON thermosta ts . 
This feature assures re l i ab l e , con-
s i s ten t operat ing temperatures over 
long c y c l e l i fe w i t h a minimum of 
e lec t romagnet ic in ter ference. 

CONFIGURATION 
The sw i t ches are o f fered in several 
ve rs ions . Terminals may be e i ther 
f l a t tened and p ierced, or p in type . 
F lat tened and p ierced te rmina ls can 
a lso be bent at r igh t angles to re-
duce the overa l l he ight . Leads can 
be we lded to pin type te rmina ls to 
form an integral un i t . Top or bottom 
mount ing f langes are avai lab le. Cop-
per -n icke l p la t i ng is standard. Sev-
eral others are ava i l ab l e . The de-
v i ce can a lso be cus tom des igned 
in to a package such as a probe 
thermostat . A p p l i c a t i o n Engineer ing 
a id is readi ly avai lab le . 

For fur ther in format ion wr i te or c a l l : 
TEXAS INSTRUMENTS INCORPORATED 
PRECISION CONTROLS MS 12-33 
ATTLEBORO, MASSACHUSETTS 02703 
TELEPHONE: 617 222-2800 

T E X A S I N S T R U M E N T S 
I N C O R P O R A T E D 

P r e c i s i o n T h e r m o s t a t P r o d u c t s 
P u b l i c a t i o n 2 7 4 

P r i n t e d i n U . S . A . 
R e p r i n t e d 1 - 7 9 1 K 



KUXOM PRECISION 
THERMOSTATS 

7BT SERIES 

HIGH CAPACITY 

• Reliable, snap-action switching 
• Tamperproof, preset calibration 
• Normally open or normally closed 
• UL recognized file #E34618 
• CSA recognized file #LR24458-4 
• VDE recognized file #4464.4-

451-1/A-1 

P E R F O R M A N C E C H A R A C T E R I S T I C S 
Dielectric strength 

1250 v-ac, RMS 60 cycles, for 
1 minute 

Ambient temperature range: 
—20°F to 350°F 

Switch action: 
SPST (snap-action) 

Calibration 
See temperature settings table 

Differential: 
See temperature settings table 

Life cycle: 
100,000 cycles, see table 

Weight: 4 grams 

C O N T A C T R A T I N G S (resistive) 
100 ,000 C Y C L E S 

Vo l tage 120 v-ac 2 4 0 v-ac 

A m p e r e s 15 10 

For D C app l ica t ions i n f o r m a t i o n , please 
con tac t ou r m a r k e t i n g depa r tmen t . 

T E M P E R A T U R E S E T T I N G S 

Opera t ing 
t e m p e r a t u r e 
range ° F 

100° 
t o 

200° 

201° 
to 

300° 

301° 
t o 

350° 

Ava i lab le 
d i f f e r e n t i a l 
range 
0 F 

M in . 10° 20° 30° Ava i lab le 
d i f f e r e n t i a l 
range 
0 F 

S td . 20° 30° 40° 

Ava i lab le 
d i f f e r e n t i a l 
range 
0 F Max . 100° 100° 100° 

Opening t e m p , 
t o i ± ° F ±5° ± 8 ° ± 1 2 ° 

Closing t e m p , 
t o i ± ° F 

±5° ±8° ± 1 2 ° 

Set t ings outs ide the ranges ind icated, or 
closer to lerances, are avai lable on special 
request. D i f f e ren t i a l is the nomina l d i f fe r -
ence between opening and c los ing temper-
atures. 

Ac tua l size 

T E X A S I N S T R U M E N T S 
I N C O R P O R A T E D 

Movable 
( Fine 

Arm 
Mounting 

Transfer 
Pin Guide 

Bimetal l ic 
Dise 

Movable Arm 

Stationary 
Contact 

Si lver Overlay 



7BT 2A 

.125 " 

.078 D I A — i 
[ 2 PLACES ) 

——.125 .125 " 

.078 D I A — i 
[ 2 PLACES ) 

•p- D | | D-<> 1 

.125 " 

.078 D I A — i 
[ 2 PLACES ) 

7 V ^ y 
I 

.187 

4 
t J 

.347 - » 2 0 

i" 
I I 

• .376 

I 
t J 

.347 - » 2 0 

i" I 
I 

• .376 

I 
. 6 3 0 D I A -

7BT 3C 

. 107 D I A MAX 
I 2 PLACES 

.347 
| 

LOOSE 
FLANGE 

5 D I A — J 
/1AX 

7 B T 4 B 
ULTIMHEAT 

VIRTUAL MUSEUM 

S T A N D . .187WIDE X 
. 0 2 0 T H I C K 
QUICK 
CONNECT 

U - . 6 3 0 D I A -
1 MAX 

7BT 5C 7 B T 6 D 

WELD TERMINALS 

t ; r ^ - ( 
T . ^ f j r - -TUT T 

O f s J L - . 6 3 0 D I A - » . 
T MAX 

6-32 X .187 
L G . T H R E A D 

A L L DIMENSION N O M I N A L / I N INCHES 

T E R M I N A L S : 

A l l spade type quick-connect termi-
nals are .187 wide x .020 th ick . Mate 
w i t h any standard female terminals. 

A l l dimensions are nominal and in 
inches. 

PART N U M B E R I N G SYSTEM 

To facilitate the ordering of 7BT Thermostats to your specifications, use the part 
number code below. The code permits you to call out a complete production part 
number at the t ime of component selection. 

7Bf D - 36 

Type 

Basic 
number 

L=Open 
on 
rise 
silver 
contacts 

F =Close 
on 
rise 
silver 
contacts 

Sty le 

2 = No 
moun t ing 

3= Loose 
b o t t o m 
bracket 

4=F i xed 
top 
flange 

5=F ixed 
b o t t o m 
flange 

6=6-32 x 
.0187 
stud 

Terminals Operat ing 
temps 

A=Solder 1-47 
f lat 

1-47 

.078 " Standard 
hole temp. 

B = 3 / 1 6 
settings 
120° F 

Q.C. t o 
90° 350° F 
inset in 

C= 3 /16 5° 
weld increments 
f lat (Non-

D= 3 /16 standard 

weld increments 
available inset 

increments 
available 

90° upon 90° request) 

Wire 
leads 

1 = 6 " 
2 = 1 2 " 
3 = 1 8 " 
4 = 2 4 " 

Standard 
wi re is 
AWG #18 
stranded, 
t inned 
copper 
w i re 
600v 
105°C, 
. 031 " 
PVC 
insul., 
b lack, 
U L & CSA 
approved 

If your application requires a combina-
t ion of features which are not men-
tioned in this bul let in please contact 
ou r ma rke t i ng department. The 
features included here are only a repre-
sentative sampling of the combinations 
available in the 7BT series. 

For further informat ion write or call: 
T E X A S I N S T R U M E N T S I N C O R P O R A T E D 
PRECISION C O N T R O L S MS 1 2 - 3 3 
A T T L E B O R O , MASSACHUSETTS 02703 
T E L E P H O N E : 617 222-2800 

T E X A S I N S T R U M E N T S 
I N C O R P O R A T E D 

P r e c i s i o n T h e r m o s t a t P r o d u c t s 
P u b l i c a t i o n 272 

P r i n t e d i n U . S . A . 
R e p r i n t e d 9/78 2 K 


