VICTORY / YSI INCORPORATED

Box 710, 118 Victory Road, Springfield, N.). 07081-0710 973/379-5900 FAX: 973/379-5982

VECO

A YSI Company

VECO HERMETICALLY SEALED BEAD-IN-GLASS PROBE
AND BEAD-IN-GLASS ROD THERMISTORS

VECO bead-in-glass probes and bead-in-glass
rods consist of bead thermistors with sintered-in
platinum alloy leads, embedded in solid glass
structures so that no air or gas is in contact
with the thermistor bead. Because of their con-
struction, these units have excellent stability over
long periods of time under continuous exposure
to harsh environments. VECO hermetically sealed-
in-glass thermistors are impervious to electrically
conductive and/or corrosive mediums and they
are not adversely affected by high density nuclear
radiation fields.

VECO bead-in-glass probes and rods are

erate-to-high power sensitivity. They are ideally
suited for applications involving the measurement
and control of temperature, liquid level, and liquid
or gas flow.

These units are well suited for applications
demanding the utmost in reliability and durability
as proven by their qualifications for and exem-
plary performance in such high-reliability pro-
grams as Apollo, Nike-X, Titan, Telstar and others.

Large quantity production on automatic ma-
chinery under a stringent quality control system
makes it possible for VECO to offer these high

characterized by fast time response and mod- quality units at competitive prices.

MAX{MUM OPERATING AND STORAGE TEMPERATURES FOR EXCEPTIONAL STABILITY:

Continuous Qperation __.____ 325°C (617°F)
Intermittent Operation . _____ 550°C (1022°F)

NOMINAL DISSIPATION AND TIME CONSTANTS (Units supported by their leads in indicated ambients

at 25°C): -
TIME CONSTANT DISSIPATION CONSTANT
MAXIMUM DIAMETER AND TYPE (SECON‘DS) ) PAGE NO|
STILL AIR STHLOIL | STILL WATER ] STILL AIR | STILL OIL | STILL WATER ‘

0.100" Glass Probes 22.0 2.0 1.0 1.0 3.5 5.0 2,3,4
0.060" Glass Probes 6.0 0.50 0.25 0.6 2.0 3.0 6
0.020" Glass Probes 1.4 0.1 0.055 | 0.15 ]| 0.5 0.75 7
0.100" Glass Probes 20.0 20 1.0 1.0 3.5 5.0 8
0.100" Glass Minirods 20.0 2.0 1.0 1.0 35 5.0 9
0.060" Glass Minirods 6.0 0.50 0.25 0.6 20 3.0 9
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0.100” GLASS PROBES

STANDARD —>» » Tinned Dumet leads: Order by VECO part

UNIT

TINNED DUMET
> 012 OIA { GOLD PLATED DUMET
HIGH TEMP ALLOY S
[ 100 MaX
~Hy
- o

NOM

Figure 1

number direct from Table |I.

Gold plated Dumet leads for improved sol-
derability and weldability: Order by VECO
part number from Table | with prefix U, as
in U13A11.

High temperature alloy leads® for contin-
uous operation at temperatures in excess of
500°C: Order by VECO part number from
Table { with prefix W, as in Wi13Al1l1.

* 26 AWG. STRANDED MOISTURE PROOF SEAL
TEFLON OR PVC
INSULATED LEADS
.140 MaAX —[.100 Max

{{

7L A

"

18 375

"in NOM

{MAXIMUM TEMP. OF SEAL 200°C}

Figure 2

Teflon or PVC insulated extension leads
(Part rated at 105°C with PVC leads): Order
by VECO part number from Table | with pre-
fix T (for Teflon) or P (for PVC), as in T13Al11
or P13A11. Note: See Figure 2.

OPTIONAL RESISTANCE TOLERANCES:

VECO bead-in-glass probes are available with
other than listed resistance tolerances at 25°C. To
order any special tolerance, add as a suffix to the
VECO part number the percentage symbol and the

SEE FRONT PAGE FOR NOMINAL DISSIPATION AND TIME CONSTANTS

desired tolerance, as in 13A11%5, XU13A11%10
or W13A11%1, etc. When the tolerance shown ‘in
the accompanying table is acceptable, it is not
necessary to augment the part number,

All dimensions in inches ¥ Pat. pend.




0.100” GLASS PROBES

TABLE | — STANDARD VECO 0.100" GLASS PROBES, 5" TO 1" LONG.®

(SEE FIGURE 1)

YECO Part Number Tero-Power Temp. Coelf. Ratio RT
Resistance a1 25°C Re(@0°C | Re@25°C | Curve
B=14" | B=3" B=15"1 B=3" B=1" Re: 25°C {Ohms) (%/°C) Re @ 50°C | Ry 125°C| (Page 5)
13A17 13A5 13A11 13A7 13A8 30+20% -30 45 109 A
14A13 14A1 14A11 14A3 1474 402+20% -30 45 109 A
15A17 15A5 15A11 1547 15A8 50+20% -30 45 109 A
18A13 18A1 18A11 18A3 1874 75+20% -31 47 115 A
21A18 21A5 21A3 21A10 21A6 100+-20% -3.2 5.1 12.9 ‘A
| 22A42 22A16 22A17 22A18 22R19 150+20% -32 5.1 129 Al
T 22A43 22A24 22A25 22A26 22A27 200+20% 35 5.7 15.0 8
23A29 23A13 23A14 23A15 23A16 250+20% 35 5.7 15.0 B
23A30 23A3 23A4 23A5 23A6 300+20% -35 5.7 15.0 8
24A16 24p4 24A11 24A10 24A9 400+20% - 36 6.1 16.5 B2
25A21 25A8 2506 25A13 25A9 500+20% 36 6.1 165 B2
28A20 28A7 2BAS 28Al11 28A8 750+20% 38 6.9 19.7 C
31A73 31A53 31A42 31A54 31A55 1000+1% 38 69 19.7 (o}
31A74 31A18 31A11 31A48 31A13 1000+20% 38 69 19.7 C
31A75 31A60 31A43 31A61 31462 1300£5% -39 7.1 20.6 )
32225 [ 32a177] 32A178 { 32A179 | 32A180 1500+20% 39 7.1 206 D
324226 | 32A2011 32A157 | 32202 | 32A203 2000+1% -39 7.1 206 D
32A227 | 32A207 | 32A160 | 32A208 | 32A158 2000+2% -39 7.1 20.6 D
32A228 | 32A185| 32A47 32A186 | 32A187 2000+5% -39 7.1 206 D
32A229°1 32A192] 32A193 | 32A194 | 32A195 2000+10% -39 7.1 206 D
324230 | 32A212| 3zA161 | 32A213 | 32A214 2000+15% 39 /1 206 )
3242311 32A75 32A11 32758 32A38 2000+20% -39 7.1 20.6 D
33A64 33A5 3346 33A33 33A7 2500+5% 39 7.1 20.6 0
33A65 33A46 3347 33A48 33A49 2500+20% -39 7.1 20.6 0
33A66 33A37 33A38 33A39 33A40 300020% -39 7.2 21.0 D
34A44 3424 34A25 34A26 34A27 3500+30% 39 72 21.0 D
34A45 34A31 34A10 34A32 34A33 4000+20% -4.0 74 21.8 D3
35A41 35R18 35A11 35A32 35A8 5000+20% 40 7.4 2138 03
38A36 38A15 38A16 38A17 38A18 7500-20% 40 7.5 222 D3
38A37 38A24 38A2 I8A25 38A26 8000+20% --4.0 75 222 D3
41741 41A29 41A30 41A31 41A32 10,000 +5% 44 9.1 297 F
41042 41A13 41A11 41A24 41A7 10,000+20% -44 9.1 29.7 F
42472 4249 42014 42A50 42451 15,000+ 10% -44 91 29.7 f
424073 42734 42A35 42836 42815 15,000+20% -44 9.1 297 f
42A74 42R57 42817 42A58 42A59 20.000+15% 4.4 9.1 29.7 F
42475 42840 42A63 42841 42742 20,000+20% 44 9.1 29.7 t
43A60 43A36 43A37 43A38 43479 25,000+20% 45 94 31.1 G
43A61 43824 4344 43A45 43146 30.000+5% -45 9.4 311 G
4362 43813 [ 43A11 43A31 43A10 30,000+20% -45 94 311 G
44A32 44A21 44A3 44722 44723 40,000+15% -45 9.5 315 6
44A33 44A12 44413 44A14 44A15 40,000+ 20% 45 95 315 G
45A57 45A32 45A63 45A37 45A38 50.000+5% -45 95 315 G
45A58 45042 4543 4544 45A46 50,000+15% -45 9.5 315 G
45459 45418 45A11 45A31 4547 50,000+20% —-45 95 315 G
47A14 4787 47A11 47A8 47A9 70,000+20% 4.6 103 358 H
48A24 48A12 48A11 48A13 48A14 75,000 +20% 4.6 103 358 H
51A121 | 51A84 51A85 51A86 51A87 100,000+5% -4.6 10.3 3538 H
51A122 [ 51A92 51A76 51A77 51A93 100,000+6% ~-456 103 35.8 H
51A123 | 51A78 51A98 51A99 51A119 100,000+10% ~46 103 358 H
51A124 | 51A33 51A11 51A17 51A31 100.000+15% - 4.6 10.3 358 H
52A51 52A29 52A30 52431 52A32 150,000+20% 4.7 10.9 39.4 Q
52452 52A7 52A11 52A37 5248 200,000+20% -47 10.9 394 Q-
53A36 53A18 53A19 53A20 53a21 250,000+20% 50 12.3 496 P
53A37 5349 53A11 $3A10 53A12 300,000+20% -5.0 123 4956 p
54A33 54A22 54A3 54A23 54A24 350,000+15% -5.0 12.3 49.6 P
54A34 54A13 54A14 54A15 54A16 400,000:20% 5.0 123 496 P
55A28 55A14 55A11 55A18 55A10 500,000+20% - 5.0 12.3 496 P
58A21 58A8 58A11 58A9 58410 750,000+:20% -50 12.6 519 J
61A27 61A13 61A11 61A18 61A10 1 Meg+20% -5.0 126 51.9 J
62743 62A19 62A4 62421 62822 1.5 Meg+20% -50 12.6 51.9 J
6244 62A26 62A6 62A27 62428 2 Meg+20% -50 12.6 519 [
63A35 63A18 63A19 63A20 63A21 2.5 Meg+:20% =51 132 56.8 J
63A36 63A9 63A11 63A10 63A12 3 Meg+20% -51 132 56.8 ]
64A21 64A8 64A11 64A9 64A10 4 Meg +20% -54 15.3 75.0 K
65A27 65A3 65A11 65A18 65A8 5 Meg+-20% -54 15.3 75.0 K
68A16 68A4 68A11 68A5 68A6 7.5Meg+20% -56 17.0 916 L
71A29 71A18 71A19 71A21 71822 10 Meg+10% -57 17.4 95.6 L
71A30 71A5 71A11 71A13 71A6 10 Meg+20% -57 174 95.6 L
72A16 720 72A11 72R5 72A6 - 15 Meg +20% -5.7 17.8 99.6 L

SEE FRONT PAGE FOR NOMINAL DISSIPATION AND TIME CONSTANTS

*See Page 4 for 1V~

te 2° Probe Lengths



0.100" GLASS PROBES

TABLE | — STANDARD VECO 0.100" GLASS PROBES, 114" TO 2" LONG.* (SEE FIGURE 1)

YECG Part Mumber Zero-Power Temp. Coeff, Ratio RY
Resistance Re@ 0°C | Ry@25°C | Curve
B=114" B=114" B=13," B=2" Re @ 25°C (Ohms) Ro'@ 50°C | Ry(@ 125°C | (Page 5)
13A9 13A10 13A12 13A13 30+20% 109
14A5 14A6 14A7 14A8 40+:20% 109
15A9 15A10 15A12 15A13 50420% 109
18A5 1846 18A7 18A8 75+20% 115
21A11 21A12 21A13 2184 100+-20% 12.9

22020 22A21 22A22 22423 1504:20% 129
22A28 22A29 22A30 22431 200+20% 15.0
23A17 23A18 23A19 23A20 250+-20% 15.0
23A7 23A8 23A9 23A10 300-20% 15.0
24A8 24A7 24A6 24A5 400+-20% 16.5
25A14 25A16 25A7 500-20% 165
28A9 28A12 28A13 750+-20% 19.7
31A56 31A58 31A59 1000+1% 19.7
31A49 31A51 31A6 1000+:20% 19.7
31A63 31A72 31A65 1300+:5% 206

32A181 32A183 32A184 1500+20% 206
324204 32A206 328156 2000+1% 206
32A209 32A211 32A159 2000+2% 206
32A188 32A190 32A191 2000+5% 20.6
32A196 32A197 32A198 32724 2000+10% 206

32A215 32A216 328217 J2A162 Z000=15% 706
32840 32A106 32841 3281 2000£20% 206
33A34 33835 33436 3348 2500+5% 206
33450 33851 33452 33A53 2500+20% 206
33A41 33A42 33A43 33844 3000+ 20% 210
3428 3479 34A30 31A3 3500+ 30% 210
34834 34A35 34436 34743 4000%.20% 718
35433 35A34 35435 35A3 5000+20% 218
38419 38420 38A21 38A22 7500+20% 902
38827 38A28 38429 38430 B000=20% 325

41A33 41A34 a1A35 41A36 10,000<5% 557
41725 41A26 41A27 41A1 10,000-£20% 597
42853 42854 42855 4256 15.000:+ 10% 297
42837 42038 42A39 42816 15,000 20% 297
42A60 42A61 42062 42418 20,000+ 15% 597

47A43 4744 42745 42846 70,0007 20% 9.7
4340 43A41 43442 43843 25.000+20% 311
43p47 43A48 43849 43A25 30.0005% 31
43A32 43033 4334 4343 30.000=20% 307
4324 44825 44026 4427 40.000+15% 315

43416 4aA17 29A18 44A19 40,000+ 20% 315
45439 45840 45433 45A41 50,000+5% 315
45047 45048 45449 45450 50,000=15% 315
45461 4562 45434 45A1 50,000+ 20% 315
47A10 47A12 47813 4745 70,000+ 20% 3538

48A15 48A16 43A17 48A18 75.000+20% 358
51489 51A30 51A91 51A75 100,000+5% 358
51A94 51A95 51A96 51A97 100,000+6% 358
S1A117 51A102 51A103 51A104 100,000+10% 358
51A18 51A49 51A19 51A1 100.000+15% 358

52433 52A34 52435 92A36 150.0002-20% 39.4
52A38 52A39 52A40 52A6 200,000-20% 394
§3A22 53A23 53A24 53A25 250,0002-20% 49.6
53A13 53A14 53A15 53A16 300.000+20% 49.6
54A25 54A26 - 54A27 54A28 350.000+15% 49.6

54A17 54A18 54A19 54A20 400,000+20% 496
55A19 55A21 55422 55A1 500.000+-20% . 12.3 49.6
58A12 58A13 58A14 58A1S 750.000--20% . 12.6 519
61A19 61A20 61A21 61A1 1 Meg+20% . 12.6 51.9
62423 62A24 62A25 62A5 1.5 Meg+20% -5. 12.6 51.9

62A29 62A30 62A31 62A32 2 Meg+20% . 126 519
63A22 63A23 63A24 63A1 2.5Meg+20% . 13.2 568
63A13 63A14 63A15 63A16 3 Meg+20% . 132 56.8
64A12 64A13 64A14 64A15 4 Meg+20% 153 75.0
65A19 §5A20 65A21 65A7 5 Meg+20% 15.3 75.0

68A7 68A8 68A9 68A10 7.5 Meg+20% . 17.0 91.6
71A23 71A24 71825 71A10 10 Meg+10% . 17.4 95.6
71A14 TIA1S 71A16 714 10 Meg+20% 17.4 95.6
7207 7278 72A3 72A10 15 Meg +20% 17.8 99.6
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SEE FRONT PAGE FOR NOMINAL DISSIPATION AND TIME CONSTANTS *See Page 3 for Y,” 1e 1" Prohe Lengths
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0.060" GLASS PROBES

STANDARD—> 8 Tinned Dumet leads: Order by VECO part
cosoa {2:;‘::,“:&“;‘..22 oot UNIT number direct from Table Il

e Tewe. aLLov ¥ ® Gold plated Dumet leads for improved sol-

derability and weldability: Order by VECO
part number from Table HI with prefix U, as
in U13A6.

High temperature alloy leads* for continu-
ous operation at temperatures in excess of
500°C: Order by VECQ part number from
Table 1l with prefix W, as in W13A6.

Figure 7

e oA ATED LEADS MOISTURE PROOF SEAL = Teflon or PVC insulated extension leads (Part
HIOMAX. rated at 105°C with PVC leads): Order by
( 80 MAX. VECQ part number from Table ll, (B=1/4"),
i with prefix T (for Teflon) or P (for PVC), as
L 7" Y in TL3A6 or P13A6. Note: See Figure 8.

bo—o 18 MIK- 3rs
NOW
(MAXIMUM TEWP. OF SEAL 200°C}

Figure 8

OPTIONAL RESISTANCE TOLERANCES:

VECO bead-in-glass probes are available with the desired tolerance, as in 13A6%5, P13A6%10
other than listed resistance tolerances at 25°C. or U13A6%1, etc. When the tolerance shown in
To order any special tolerance, add as a suffix to the accompanying table is acceptable, it is not
the VECO part number the percentage symbol and necessary to augment the part number.

TABLE 1l — STANDARD VECO 0.060" GLASS PROBES. (SEE FIGURE 7)

Tere-Power Temp. Coelf. Ratie Ry r Zere Power Yemp. Coeft. Ratio
« Resistance o1t [T [ Rerat] tee |y fat Nember) st K BI5C
R @25°C Ohms) | (X/°C) R @S0°C | Ry@125°¢] (PageS) | B="4"] B=%" | R,@25°C (Ohms R, @50°C | Ry@ 125°C
30=20% 30 ' 43468 | 43A35 30,000=20%
4020% -30 4436 | 44420 40,00020%
50+20% -390 4560 | 45435
75:20% -3t 48827 | 48A19
10020% -32 SIA129| 5IASE +
150-20% =32 SIAIZ8] G1AII8 | 100,000=20%
200+20% ~3% S2A01 150,000+20%
25020% ~35 52M42 200,0002:20%
300:20% ~35 53827 250.000=20%
400+20% -3§ 53A17 300,000+20%
BT [TV 400,000=20%
-38 S5A23 500,000+ 20%
-38 S8A16 750,000 +20%
-38 61422 1 Meg +20%
200020% -39 62A33 15 Meg = 20%
7500 20% -39 62A3 7Meg=20%
3000+20% -39 6326 25Megx20%
4000+20% -40 63417 3 Meg~20%
5000+ 20% —40 64A16 4 Meg =20%
7500+20% -48 £5422 SMeg +20%
10,000220% ¥ SBAI7 75 Weg=20%
15.00020% 44 1Al 10 Meg = 20%
20.000::20% -43 12012 15 Meg+20%
25,000:x20% —45
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0.020" GLASS PROBES

001 o1 ‘{rur.- "D,

SPECIAL PLAT ALLOY %

_[.ozo MAX UNIT

@

=

Figure 9

_.__.l.‘l_..
4
NOM

T

STANDARD—> » Platinum-Iridium leads: Order by VECO part

number direct from Table iV.

® Alloy leads®* for improved solderability and
weldability: Order by VECO part number
from Table IV with prefix S, as in S31A70.

OPTIONAL RESISTANCE TOLERANCES:

VECO bead-in-glass probes are available with
other than listed resistance tolerances at 25°C.
To order any special tolerance, add as a suffix to
the VECO part number the percentage and the

desired tolerance, as in 31A70%5, S31A70%10 or
ZS31A70%15, etc. When the tolerance shown in
the accompanying table is acceptable, it is not
necessary to augment the part number.

TABLE IV — STANDARD VECO 0.020”

GLASS PROBES. (SEE FIGURE 9)

YECO Zere-Power | Temp. Coeft. Ratio RY YECD ZersPower | Yemp. Coeft, Ratie RY

Part Resistance a@25°C | R,@0°C | Ry@25°C | Curve Pan Resistance a@25°C | R,@06°C | R,@25°C | Cums
Nember | Ry@25°C (Okms)}  (%/°C) R, @50°C | Re@125°C) fPageS) | Numbher | R,@25°C (Ohms) |  (%/°0) R, @50°C | Re@125°C (Page 5)
31A70 1000:25% -33 5.2 132 A 48A23 75,000+:25% -44 9.2 301 K3
32A224 1500+-25% -34 5.6 146 8 51A108 { 100,000+25% -44 9.2 301 F
32891 2000+25% -34 5.6 146 B 52A49 150,000+-25% ~4.4 94 311 6
33462 2500+25% ~-34 5.6 146 8 - 52A50 200,000+-25% ~44 94 311 G
33763 3000+25% —34 5.6 146 B 53A34 250,000+25% —45 9.6 321 6
34M2 4000+25% -36 6.0 16.1 5&2 53A35 300,000225% —45 9.6 321 6
35840 5000:25% ~36 6.0 16.1 2 54A32 400,000+25% -46 103 35.8 H
38034 7500:25% -38 6.8 193 c 55A27 500,000-25% -46 103 358 H
38A35 8000-25% -38 6.9 197 C 58420 750,000+-25% -47 109 394 8
41M40 10,000+ 25% -39 7.1 206 D 61A26 1 Meg+25% —47 109 394 Q
42070 15,000-:25% -39 7.1 206 0 62A4}1 1.5 Meg+25% -50 123 496 P
42071 20,00025% -39 12 210 ] 62A42 2 Meg+25% =50 123 496 P
43A58 25,000:25% -39 12 210 D 63A33 2.5 Meg=25% -5.0 123 436 P
43A59 30,000-25% ~39 7.3 214 03 63A34 3 Meg+25% -50 123 496° e
44A31 40,000+25% —490 74 218 D3 64A20 4 Meg+25% -5.0 126 519 )
45A54 50,000+25% -40 74 21.8 D2 65A26 5 Meg+25% -5.0 12.6 51.9 J

SEE FRONT PAGE FOR NOMINAL DISSIPATION AND TIME CONSTANTS All dimensions in inches * Pat. pend.



0.100” GLASS RODS

"iGe TEwe ALLOTR UNIT number direct from Table V.

{,,.,m oumeT STANDARD —> @ Tinned Dumet leads: Order by VECO part
012 OiA

8 Gold plated Dumet leads for improved sol-
derability and weldability: Order by VECO
J part number from Table V with prefix U, as

in U21A7.

High temperature alloy leads* for continu-
ous operation at temperatures in excess of
500°C: Order by VECO part number from
Figure 12 Table V with prefix W, as in W21A7.

OPTIONAL RESISTANCE TOLERANCES:

VECO bead-in-glass rods are available with the desired tolerance, as in 21A7%5, U21A7%10
other than listed resistance tolerances at 25°C. or W21A7%1, etc. When the tolerance shown in
To order any special tolerance, add as a suffix to the accompanying table is acceptable, it is not
the VECO part number the percentage symbol and necessary to augment the part number.

TABLE V — STANDARD VECO 0.100" GLASS RODS. (SEE FIGURE 12)

Zero-Power | Temp. Coeff. Ratie rT YECO ZevoPower | Temp. Coett.
Resistance Re@0°C | Re@25°C | Curve Part Resistance R R, @ 0°C
Re @ 25°C (Ohms) N, @ 50°C {Page 5) | Number | R,@25°C (Ohms) R @50°C

100+20% 45A36 50,000+20%
150+20% 48M 75.00020%
200+20% 51844 100,000+15%
250+-20% $1A120 | 100,000+20%
300+-20% 150,000+-20%
400-20% 200,000+-20%
$00+-20% 250,000+20%
750£20% 300,000+-20%
1000+20% 400,000:20%
1500+20% 500,000+-20%
2000£20% 750,000:-20%
2500+20% 1 Meg+-20%
3000+-20% 1.5 Meg+20%
4000220% 2 Meg+20%
5000+:-20% 2.5 Meg+=20%
7000+:20% 3 Meg+20%
7500+20% 4 Meg+20%
10,000-+20% 5Meg+20%
15,0002-20% 1.5 Meg+20%
20,000:20% 10 Meg+20%

12 Meg+20%
30,000:20% 15 Meg+20%
40,0004:20%

1 Note: Body length is ¥; inch.
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SEE FRONT PAGE FOR NOMINAL DISSIPATION AND TIME CONSTANTS All dimensions in inches * Pat. pend.




0.100” AND 0.060” GLASS MINIRODS

TINNED DUMET STANDARD —> & Tinned Dumet leads: Order by VECO part
MO een Tewe aLLor® UNIT number from Table VI. -

0 Max. ® Gold plated Dumet leads for improved sol-

' : derability and weldability: Order by VECO

part number from Table VI with prefix U, as

s I . J in U13A18 or U13A20.

— MIN. High temperature alloy leads* for continu-
eSO A ous operation at temperatures in excess of
TYPES % ] o 500°C: Order by VECO part number from

0.100” MiniR00S [0.012 Table VI with prefix W, as in W13A18 or

Figure 13 0,080 MINIAOOS o= ’ W13A20.

OPTIONAL RESISTANCE TOLERANCES: .

VECO bead-in-glass minirods are available with desired tolerance, as in 13A18%5, U13A18%10 or
other than listed resistance tolerances at 25°C. To W13A18%15, etc. When the tolerance shown in
order any special tolerance, add as a suffix to the the accompanying tables is acceptable, it is not
VECO part number the percentage symbol and the necessary to augment the part number.

TABLE VI — STANDARD VECO 0.100" AND 0.060" GLASS MINIRODS. (SEE FIGURE 13)

2t or Zere-Power Temp. Coeff. Ratio S B 8 | Lero-Pewer : . Ratie
YECO Part Number | 2er0 ‘ TOTC T EGET] oy | ECO Lot Nombey | Zerod _ e
0.100" | 0.060" | R,@25°C Dhmy) R @H°C 'n.b'@‘ 1256 PxeS § 0.100" | 0.060" | R@25°C (0hms) Iasrt | Reint
13420 30£20% 1 45 . 43A65 | 43A63 25,000+20%
14A16 40+20% . 43A66 | 43A64 30,000+20%
15A20 50+20% 44A34 | 44A35 40,000:20%
18A16 75+20% 45A55 | 45A56 $0,000+20%
21A21 100+20% 4BA26 | 48A29 75,000+20%
22047 150+20% S1A126} S1A127 100,000+-20%
200+-20% $2A55 150,000-20%
250+£20% S2A56 200,0004:20%
300:20% 53A40 250,000+20%
4002+20% 53A41 300,000+20%
500+20% 54A36 400,000:20%
750-20% §00,000:20%
1000:20% 750,000:+20%
150020% 1 Meg+20%
2000:20% 1.5 Meg +20%
2500+-20% 2 Meg+20%
3000>20% 25 Meg+20%
4000+20% 3 Meg +:20%
5000+20% 4 Meg+20%
75002-20% S Meg+20%
10,0002-20% 15 Meg +-20%
15,000+20% 10 Meg +20%
20,000-20% 15 Meg +20%
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N ECO

MATCHING AND CALIBRATION OPTIONS

4. VECO thermistor resistances can be recorded at one or
more specified points over the range of -B0°C and
+300°C to within the accuracies defined in the following
table:

TABLE 7 — Thermistor Calibration

Calibration Tolerance on Tolerance on Ambient
Schedule Number Resistance Temperature

I +001% +001°C

[ ] +0.05% 1001°C

# +0.05% *0.02°C

v +0.05% +0(.03°C
v* +0.10% +0.05°C

*if calibration is requested without tolerances or schedule number,
Schedule No. V will be supplied.

2. VECO thermistors can be suppled to meet close resis-
tance tolerances at one or more temperature points and
- expanded tolerances {to allow for Beta variation] at distant
points. :

3. VECO thermistors can be supplied to track a naminal
resistance vs. temperature curve to within a stated toler
ance over aspecified range.. Unless special resistance vs.
temperature curves {developed for this type of application)
are cited, the actual curve that the units in this category
will follow will be furnished by VECO. Subsequent units will
meet the same specifications.

4. VECO thermistors can be supplied such that the units

. within a group {pairs, triplets, etc.) track each other at one

or more discrete points or over a specified temperature
range-to within a given tolerance on resistance. In this
option it is not required that units in different groups track
each other. When ordering, specify the number of units in
a group and the nominal resistance of the groups at the
reference temperature(s).

5. VECO thermistors can be suppled such that their resis-
tance ratio {resistance at temperature T divided by resis-
tance at a reference terperature) vs. temperature char-
acteristics follow a nominal curve over a specified temper-
ature range to within a stated tolerance.

VECO offers EXPERIENCE

VECO offers SERVICE

VECO offers ACCURACY

Bead thermistors have been designed and manufactured by VECO since 1942.

inguiries for special requirements are welcomed by VECO's staff of experienced engineers.

Unequaled investment in the most precise test equipment, standards, and controlled environmental baths and cham-
bers provides unparalieled thermistor calibration accuracy. Calibrations are performed with accuracies of 0.01% or
better on resistance and 0.01°C or better on temperature.

VECO offers unsurpassed GUALITY CONTROL
Every VECO thermistor undergoes a minimum of 17 tests and inspections during its manufacture. Stringent quality
control has gained VECO an enviable reputation for high quality achievement.

VECO offers the ultimate in RELIABILITY
For example, a Bell Telephone Laboratories reliability group reported that VECO Titan | sensors compiled approx-
mately 10° sensor hours of operation without a single failure.

VECO offers FAST DELIVERY

Ready for immediate shipment are a variety of thermistor beads, glass probes, glass rods, disks, rods, washers, and
assemblies in a wide range of resistance values.

VICTORY ENGINEERING CORPORATION

Victory Road, Springfield, NJ 07081
Telephone: (201) 379-5900 Telefax: (201) 379-5982

Available VECO Technica! Bulletins

MDAWO31 Thermistor Disk, Rod, & Weasher

sL2 Lox Thermistors

MMT102 Mditary Grade Thermistors

MTD131 Thermistor Terminology

MTM141 Isotherm Matched Thermistors
MSo82 Thermistor Sensor Assermblies
MGROG 1 Glass Probe and Aod Thermistors
VM2056 Thinistors-Thick film FAake Thermistars

PRODUCT BULLETIN MGROG1 --



