Thermocouple Connectors Series S-B

Thermocouples convert thermal energy directly into electrical energy and hence allow for temperature measurement.

A thermocouple consists of two wires of different materials which are welded together at one end. Heating the welded
junction (measuring point) creates a thermoelectric voltage the magnitude of which is a function of the difference in
temperature between the welded junction itself and the free wire legs which are at ambient temperature (reference point).
This voltage can be read on a millivoltmeter.

Because of heat conduction and radiation the free wire legs of a thermocouple are mostly at a somewhat higher than
ambient temperature. Therefore they have to be lengthened with compensation leads until an appropriate reference point
is reached. To avoid additional thermoelectric voltages in the circuit these leads have to be thermoelectrically equivalent
to the thermocouple wires.

Basic Thermocouple Circuit

A connector joins the compensation lead to the thermocouple.

All pairs of different metals demonstrate the thermoelectric effect. In practice, only certain combinations are used
because of their specific characteristics 1) stability and reproductibility 2) resistance to corrosion 3) sensitivity: the
potential difference created by a temperature difference of 1°C must be high 4) cover a wide temperature range. The
types of thermocouples most used are the E, J, K, T, R and S types according to ANSI-MC- 96-1 (1975) (American
National Standard Instrument).

Temperature can be measured with a resistance thermometer as well. It operates on the principle of change in electrical
resistance of a metal or semiconductor (thermistor) as a function of temperature. The table lists a resistance material of
this kind under the heading L.

| Type [‘ Thermocouple Material ; Environmental conditions and remarks
i I S, N
o H Chromel EP (+) i Invacuum and in inert or oxidizing environment up to 870"C (1600 F) in a protective sheath.
L E ;| Constantan EN (- Not affected by corrosion when exposed to temperature lowerthan0°C (32°F).
In vacuum, in inert, oxidizing or reducing environment. Can be used from 0"C to 760-C (32 F 1o
’ J Icron (Tatgnefj;:\‘) J_P () . 1400°F) with wires having a OD > 3.25 mm in a closed conventional protective sheath.
onstantan ) l _Not to be used at high temperature in hydrogen-containing atmosphere.
ch { KP i For temperatures higher than those which can be measured with an iron-constantan thermocouple.
K rome (+) ! From0"C to 1260°C (32°F to 2300"F). In oxidizing environment, low resistance in reducing
Alumel KN (-) ~ environment. R B
T c P In vacuum and in inert oxidizing or reducing environment. Mostly used for measurement of
T Coppterm (#\J ) temperatures lower than 0°C (32°F). From -184°C to 370°C (-300°F to 700"F).Higher
L onstantan ) resistance 1o corrosion in moist environment and at lower temperature than type J. |
o } i Temperature measurement with electrical resistance thermometers.
! L Brass (gold-plated) LP From 0°C to 260°C (32°F to 500°F). In inert or oxidizing environment or in hydrogen-containing
Bronze (gold plated) LN . atmosphere
|| copperRP(+) Tmﬁﬂf o 1480°C (32°F to 2700°F) with wires having a OD > 0.51 mm
_® | Copper Alloy AN () j__inaconventional closed protective sheath. o
Copper RP (+) ] h ..
S || CopperAioymn(-) | Samecharadensics as Riype.

1 Measuring point

2 Thermocouple

3 Compensation leads
4 Reference point

5 Millivoltmeter z
> 50
g
Conductor diameters according to ;
40
ANSI-ASTM 586-76 g
£
P
Single thermocouple Double thermocouple F oo
| sheath | Conductor | | shean | Conductor " re, tomperature
| o o | awa o "o | awa
051 || o0 38 | | 160 | o028 29
0.81 0.16 34 317 | o057 23 10
102 | 018 | 33 | 477 | o081 20
| 157 || 032 | 28 | 635 0.91 19 0
347 ||0.51/0.64] 24/22 | 7.90 1.02 18
477 091 | 19 |
6.35 1.29 - 16 _‘0—200 0 200 400 600 800 1000 1200 °C
7.90 1.29 ) 1§7 (—328) 32) (392) (752) (1112)  (1472)  (1832)  (2192)°F
953 | 145 | 15 | Teme.
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Technical characteristics

Material and treatment

e ——

Outer shell and
collet nut

Earthing crown

Latching sleeve

k@kmg washer

wsulator
7T Type E male and female
] Type J mi male and female
Type K male and female

Type T male and female

] Type L male

‘{ | Type L female

FHexagonal nut

\ Contacts

Mechanical and climatical

Components ’

! Material (Standard)
Brass (ASTM C 385)
Stamless steel (AIS| 303)
Brass (ASTM C 385)
Bronze (ASTM C 544)
Spemal Brass

Stainless steel (AISI 416)
Bronze (ASTM C 521)
Brass (ASTM C 385)
Stainless steel (AISI 303)
PEEK (MIL-P-46183)
 PBTP (MIL-M-24519)
ChromeI/Constaman
Iron/Constantan

[ Chromel/AlumeI

Copper/Constantan
Brass (ASTM C 385)
| Bronze (ASTM C 544)

‘l Standard “ Method
I MIL SVTD 17;14A I 2607.1 ]
TMIL STD 1344A 2009.1
MIL STD- 1344A 2016

Characteristics JL Value
[Contact retention || 77:60 N a
force R
Cable retention 100 N
force!) : L

>1000
Endurance ‘ cycles
Operat. temperature J

—55°C + 260°C (- 67°F + 500°F) |

1) For modeais fitted with collet only. Measured with a mineral insulated cable

1N = 0.102 kg

Part section showing internal components

Fixed socket
@she!l
gearthing crown
@) collet nut

@ insulator

@ female contact
(®brazing collet
@ retaining ring
@) hexagonal nut
@) locking washer

Part number example

Model: page 3
Serles: page 3
Type: page 4

Housing:
C =chrome plated brass
S = stainless steel

Surface treatment (um) 7]
o [ N [or | A
05 | 3 | 03 |
no treatment
0.5 3 *
05 | 3
no treatment .
05 | 3 | \ 1
0.5 I 3 } !
no treatment l
|
‘ no treatment {'
no treatment |
no treatment The surface treatment standards are as
no treatment follows:
05 [ 3 | 15 | Nearsoguzmm
| 05 3 [ 2.0 J - Gold MIL-G-45204C type |, class 1
Electrical
\ ]
‘ Characteristics Material {Standard) ‘alue
[
‘7 " chromel <33 mQ
' Alumel L <15mQ
Constantan <15 mQ
Contact resistance Iron <7.5mQ
(IEC 130-1) Copper <1.5mQ T
Brass (ASTM C 385) <5mQ
Bronze (ASTM C 544) <5mQ
Insulation resistance !

(MIL-STD-1344A/3003.1)

PEEK (MIL-P-46175) i

Straight plug
aouter shell
latch sleeve
gcolle! nut
Qinsulator
@male contact

@collet

# Collet: page 5
Cable fixing type: page 5
Contact type: page 4

Insulator:
L =PEEK
N=PBTP

> 1012 Q

FGG.0B.302.CLEN16 straight plug with key (G) and cable collet, series 0B, with two type E thermocouple contacts, chrome plated brass
housing, PEEK insuiator, brazing collet for a mineral insulated cable having a max OD of 1.55 mm.
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Series S

Interconnections

Straight sockets

Straight plug ~

Model description

FFA Straight plug with cable collet
PCA Free socket with cable collet
PSA Fixed socket, nut fixing, with cable collet

Series B

Interconnections

Straight sockets

Straight plug

i

Model description

FGG Straight plug with key (G) and cable coliet
PHG Free socket with key (G) and cable collet
PKG Fixed socket, nut fixing, with key (G) and cable collet

Models Models
FFA FGG
U
oA
~ k]
PSA PKG
PCA PHG
| sSeies | | . Series
M°qe'1 °m T s T 1s | es | Model ] om. g o | o | 1B | 28
] A 9.0 12.0 14.8 o A 64 | 95 | 120 15.0
FFA L 345 425 | 520 L Faa L H 285 40.5 50.0 58.0
A 100 | 140 4,,,,,‘@0 Al - 100 | 140 18.0
PSA e M9x0.6 Mi2x1 [ M15x1 | PKG e - M9x0.6 M12x1 M15x1
L 335 40.5 50.0 L - 40.5 475 56.0
A 8.9 119 14.8 ‘ A 6.4 95 125 16.5
PCA L | 335 405 50.0 J PHG 7 L 27.0 405 45.0 51.5

Note: All dimensions are in millimeters PAGE 3



Types (Series S) Types (series B)

) e
Z z
[+ 1]
a s a g
§ § 2l e 8 Thermocpgple § § 2la 8 Thermoczln.Jple
e a g g8 g Composition ] - g g G g Composition
s Eis|EIE|E . 8¢ (5|28 8
€ | o [F|ojo| o |E[Jk]T]L € | & |[F|S|S| STEJu kT
Taglt EN[ UN | KN TN “LBT o 1 S e T
302 1121992 EP| JP | KP| TP | LP 302 V12008 o - - - N
1 EP | P | KP| TP | LP 00 1 - | - - - | v
303 /|l 0os |1]|3]07]2 EN| UJN [ KN| TN | LN 303 13(05]|2 - - - | - | N
3 L | L L] L L 3 - - - -]t
Cins13 | EP|UP | kKP] TP LP 1 EP [ JP [ kP | TP | LP
902 2141924 | eN| N | KN| TN | IN 302 112192 | EN|JUN|KN| TN | IN
302 11213]) EN| JN [ KN| TN | LN 1 EP| P | kP | TP | LP
Sl 7l2 [ EP|JP | KP| TP |LP 303 0B [1]|3]09]2 EN| JN | KN | TN | LN
1 EP| JP | KP| TP | LP L3 O I L L
303 1131092 EN [ JN | KN| TN [ LN 13 ep| P | kP | TP | LP
1S 3 Ll L] o]t 902 214107154 | EN|JN| KNI TN | LN
13 [eP| P | kP | TP | LP 1 EP| 4P [ KP| TP | LP
902 214199 24 |EN|UN | KN| TN | IN 302 KSR EN| JN | KN| TN | LN
903 3| 6lo7(135| EP| P | kP | TP | LP 1 ep | op kP TP | LP
" |246 EN | JN | KN | TN | LN 303 113132 EN| UJN | KN| TN | LN
302 112016 1 EN| JN | KN| TN | LN 1B 3 ) L, L L L, 7l:
2 EP | JP | KP | TP | LP 13 [EP|JP | KP| TP | LP
- riin B : 902 2| 4|09
1 EP| JP | KP | TP | LP | 7|24 [ EN | UN | KN | TN | LN
303 113132 EN | JN | KN | TN | LN 135 EP | JP | KP | TP ' LP
28 3 Ll L] ||t 903 316 (071546 EN| UN| KN| TN | LN
13 [ ep | op | kP | TP | LP 1 EP | JP | KP| TP | LP
902 2141324 | EN|UN | KN| TN | N %02 11220, EN | JN | KN| TN | LN
903 3] 613|135 EP| P [ kP TP | LP 1 epl e | kel 1P | P
oo LT T T ]246] EN [ UN | KN | TN | LN 303 13162 EN | JN | KN| TN | LN
2B 3 L | L L] L L
For types 303 and 903 the third contact is used to guarantee the ground S - - T e
conductivity and for earthing of parasite currents 902 2| 413 1-3 EP | JP KP| TP | LP
<1 %" |24 |ENJJIN| KN| TN | LN
135 EP | JP | KP| TP | LP
Note: All dimensions are in millimetres 923 L 3|6 ?'3 246 EN | UN KN | TN LN
Housing Insulator Contacts
(Rer’l Material (Standard) l Note % Fel—H Material (Standard) [ Note ] Ref. Material JT Polarity Note
} C | Brass (ASTM C 385) e | L |[PEEK (MIL-P-46183) [ ® ' £ | chromel EP (+) i
S { St.Steel (AISI 303 or 316L)] ¢ f N PBTP [ )] Constantan EN (-) '
@ Available J Iron JP (+)
¢+ On request || Constantan JN ()
K Chromel KP (+) :
Cut-out and mounting nut torque ) Alumel KN (-) '
Copper TP (+)
T - O
Panel cut-out Serles S Constantan ™ ()
I _ ‘ ‘
ini . Dimensions Torque Brass LP
s Lmini - e o | L .
’ Series ’ gA 1 B | L {r (In-Ibs) Bronze LN 7 .
o o5 | o1 | 83 155 | s R | Copper AP (+) .
3 18 | 121 ] 108 [ 170 | 796 Copper Alloy | ANG) 1
25 | 151 ] 136 | 215 | 1062 |
w | 1IN =0.102 Kg
- B°
Series B
eI D|men5|ons i Torque }
Series ] e q |
seies | PR |

s

0B | o1 135 442 |
B | 121 1oe| 170 | 796
r 28 | 151 ] 136 215 || 1062
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Collets (Series S)

Collets (Series B) (55

=0 =D >

- I ! [ Ref ! o
Reference B Cable OD Reference Series | Cable Op eference Series Cable OD Reference Cable OD
b= - Seriest- - - Type| © ! max. | min. Type| @ max. Series
T}’P?l? © [ max.’ min, 03 0.27 | 0.15 03 ' 025 Type | @ max.| min
C 1 T 16| 13 | o7 0.60 | 0.30 07 0.65 S IS S
c ‘ { 211 17 12 110 | 0.70 12 115 D | 17 17] 11
P 7 7 D | 22 22| 16
C ‘ 261 22 7 160 | 1.20 17 1.65
{C |32 L3 27 ¢ 22 % 210 1.50 ? 22 o 215 | O 27 J 00| 27} 21]
! ' 27 1 2,50 | 2.00 27 2.65 D | 30 30| 25
A ORI 34 1330 | 2,50 34 3.35 D | 3 35] 29
c |42 . 41! 33 P3 : : 3.
¢ |4 los | a3 35 42 14.10 | 3.10 42 4.15 D | 2 |.20] 15
K | a7 | 46 38 17 160 | 1.20 17 1.65 D 135 25| 21|
& | 52 D1’ an 22 210 | 1.50 22 215 D | 3 30 21
K |57 56 48 27 250 | 200 27 2% ool "t
"k | 62 61 53 G | 34| 1s [330] 250 P | 34 | 15| 335 | D | 42 40 31
K | 66 65 59 42 | 4.10 | 3.10 42 4.15 D | 52 501 41
& 168 67 60 52 5.00 | 4.10 52 5.15 D | 56 55¢ 51
c 117 16 13 61 6.00 | 5.20 61 6.05 M
¢ |2 o9 47 22 210 | 1.50 22 2.15 M
c |27 26, 22 27 | 250 | 2.00 27 265 D
c |32 D31 26 34 | 330 | 250 p 3 | o 3.35 D
c 137" b oagl a7 G | 42 || 25 | 410 310 42 415 L DL
A ot : : D
c 42 - “ 41 33 752 5.00 : 4.10 ; 52 , 5.15 i
c T4 46 38 67 650 5.60 : 67 | 6.65 D
Pl o + ' ' ' M
C |52 51 43 ;
— | ' (] N L
¢ |57 ' 56 48 =0 > 00 = ’::
c [ e2 61| 53 B . R
. ' Reference | Cable OD Reference ) Cabie OD D
(o] 66 6.5 59 iSenes ’ Series
c |e8 67| 60 Type| @ | max. Type| @ max. D
K | 72 70| 61 03 0.25 03 0.25 D
K | 77 75| 7.1 07 085 07 0.65 D
K ez sol 76 12 1.15 R 13 0s :.15 g
K 1 &7 851 B1 ML 165 17 65
c 17 151 13 22 2.15 22 2195
¢ |27 25| 17} | 27 265 27 269
27 34 3.35 17 165
c 32 30| 25 - = P Reference
¢ la 40| a1 42 4.15 R 121 s 15
C |4 } Type| ©
c |52 50| 41 17 1.65 Kis 2.65 S
c 1es 60! 51 22 215 |34 335 21 211 15 |
c |6 : ' 27 "~ 265 J3 30 21|
c |72 70 6. . Fla ®1 ol ar
e 13 75l 74 N |34 ] 18 3.35 el ' :
2o : : 52 50| a1
C |82 80| 76 42 415 o
: ' e 27 25 20
c |e7 65| 81 52 515 7 0|
I : ' Tay 31 30| 21
K | 92 90| 81 61 6.05 ;
< : ' F |42 1B] 40! 31
K |97 95| 9 22 215 > o b
: : 52 50 41
K |10 100 96 27 265 '
< 131 : : a4 | 2.5 62 60| 51
! 105 | 101 N3 31 30| 2t
=0 o 2w 52 | 515 e [L52.] g | 50 41
67 | | 665 | 72 70| 6.1
Reference Series Cable OD | ' 82 80 | 71
Type | @ max. | min.
03 027 [0.15 = T
07 0.60 | 0.30 Reference | cable OD
12 1.10 | 0.70 [Series |
Type | © max
£ 117 g | 160|120 o6 1‘ 0.5
22 210 [ 150 T e
27 250 | 2.00 6 : o
34 3.30 | 2.50 NoF B o
a2 410 [ 3.10 : 2 ‘
17 1.60 :1.20 26 \ 55 ‘
22 210 ! 1.50 33 | 232
27 250 | 2.00 9 |4 :
F |34 1S 330 250 ;‘ 22: |
42 410 1 3.10 N . B 325 |
52 500 | 4.10 23 3B
61 6.00 | 5.20 9 8 ‘
22 210 | 150 66 655 |
1
27 250 | 200 a3 325 !
34 330 | 250 N Ao 6‘?2
F |42 |25 |410 310 , 66 ‘ : i
52 5.00 | 4.10 | 81 805 |
67 6.50 | 560
Notes: Types N, P, and R are for brazing onto mineral insulated cables. PAGE 5



Assembly Instructions

Connector assembly—B Series

Strip cable jacket as shown.

Slide collet nut and collet onto cable. If connector shellis to
be grounded, fray shielding as shown.

Strip conductor insulation to dimension as shown below.
Terminate contacts using solder or crimp methods.
Position midpieces on insert as shown making sure that
insert key appears through midpiece window.

Position collet as shown.

Fold and trip shielding over collet flange making sure to keep
collet keying slot clear.

. Install outershell and tighten collet nut to specified torque
value, using two wrenches, one to hold the shell and the
other to tighten backnut (see page 7). The use of aremovable
threadlocker is recommended.

N gk MDA

Wrenches must be used on both flats when tightening collet nut.

CABLE STRIPPING FOR CONNECTORS WITH SOLDER CONTACTS

Series Type Contact Stripping for FGG, PKG, PHG Collet
@ L S T Nut
(mm) {mm) (mm) (mm) Torque
00 || 302/303 0.5 7.00 3.8 2.0 2in - Ibs
302/303 0.9 13.00 7.0 3.0
0B |50 0.7 13.00 7.0 3.0 7in - Ibs
302/303 1.3 15.00 8.0 35
1B | 902 0.9 14.00 8.0 3.0 9in - Ibs
903 0.7 14.00 8.0 3.0
302 2.0 17.00 9.0 4.0
2B| 303 1.6 17.00 9.0 a5 11in - Ibs
902/903 1.3 17.00 9.0 35

S Series—Assembly Instructions

. Strip cable jacket as shown.

. Slide collet nut and collet onto cable. If connector shellis to
be grounded, fray shielding as shown.

. Strip conductor insulation to dimension as shown below.
. Position midpiece on insert as shown. (If split midpieces are
used, terminate contacts before positioning midpieces.
Terminate contacts using solder method.

Position collet as shown.

Fold and trim shielding over collet flange.

Install outershell and tighten collet nut to specified torque
value.

PNOO AL Mo

Wrenches must be used on both flats when tightening collet nut.

Note: All dimensions are in millimeters
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Cable & Conductor Stripping Dimensions

S Series
Multicontact
(shielded cable)
Series Dimensions (mm)
Size os | 1s | 25
A 4 4 4
B 9 12 17
Collet 4 7 1
Nut Torque |in - Ibs |in - ibs in - Ibs

Accessories

Wrenches for Tightening Backnut

Part Number Series Dimensions (mm)
L{M[N][s]s2
DCP.91.001.TN 1]:) g5 [ 25 | 2 B.1| 71
DCP.91.001.TN 1B 95 [ 25| 25 |10.1| 9.1
DCP.91.023.TN 2B 115 | 3.0 | 30 |13.1]| 121
DCP.91.023.TN 3B 115 | 3.0 [ 35 | 156.1 | 141
DCP.91.045.TN 4B 130 [ 35 | 40 |21.2|20.2
DCP.91.045.TN 58 130 | 35 | 45 |31.2(30.2

Material: steel blackened

DCP
Wrench for Backnuts
Part Number Series Dimensions (mm)
LIM]|N][s1]s2
DCP.99.000.TN [ 00 | 68 [ 24 J105] 5 | 5 |
DCL

Wrench which Secures Straight Plug
with 2 Latching Tabs while Tightening

Collet Nut
Part Number Series Dimensions (mm)
B|L]J]N
DCL.91.127.0TK 0S 12 47 17
DCL.91.149.0TK 18 14 52 19

DCN

Wrench which Secures Straight Plug
with 3 Latching Tabs while Tightening

Collet Nut

Part Number

Series

Dimensions (mm)

L[N

DCN.91.171.2TK |

25

| 17

62.5] 20 |
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