. Tima Constant
FProbe Maximum
Na. Dwscripiion & Appiications Tempereiure Caonfiguration
1o, oo
L4168 TUBULAR.AUTOCLAVABLE: Like YSI 410, but with de- 3.4 sec. %" p WTNPT
tachable lead. Usseful in biological epparatus such es o Z
™ heart-lung, heat exchanger, etc 507G
N X anger, eic. a
(a00°F Lo b
404 TUBULAR-QLASS: Chemically inart for figuid immersion 4. 2sec. Mo
use - . o
et ;yhreer:\omoiric titration. Freezing point determina. 50°C LE
: 300°F) , . ]
415 TUBULAR-LONG GLASS:; Like YS! 404 but fonger. Pyrex. 4.2 sec. o
150°C —
(30Q°F) | S
Vg
417 GROUND GLASS JOINT: For tempersture monltoring 4.2 sec. s
and control in ail-giasa sysiems, Pyrex. 150°C
{300°F) l'— ¥ —-J 10,30
418 TUBULAR-POINTED METAL: To plerce semi-solids such 3.7 sec. f“ W r %" 0
as meat, fruft, soll, tobaceo, efc. Stalntess steel. 150°C
{300°F)
419 TUBULAR-LONG POINTED METAL: Similar to ¥S) 418, 4.3sec. "o
but longer for deep insertion in semi-solids. Has handle 150°C .:l,:/
and detachable lead. Stainiess steel. Not electrically 300°F
Isotated. {300°F) e _J
433 TUBULAR-POINTED METAL: Stainless steel, For pierc- 3.7 sec.
Ing seml-solids. Usefu! in processing of food products. 180°C
Pointed tip. High temperature Teflon covered lead wire. (300°F)
YSI Series 400 Disposable Probe Styles and the
YSi 4900 Instrument Cable
Time Constant
Probe Temperature
Na. Dwacription & Applicstions RAangw Configuration
"4 ESOPHAQEAL RECTAL: Used for short to medlum term 7.0 sec.
(several minuies to several days) tempearature measure- 84" Iy
menta and control in adulta and Infants for surgical, ICu, O 10 85°C | y ° [ .
CCLU, ER, hypo- and hyperthermia and rescue vehicla T s ’_if--(‘ji.lﬁ_,__w
epplications. Also useful for vaterinary research. Vinyl P d L
Hip with Hexibla 3_toot lead. o M
499 SKIN: Used for short to medium term (several minutes 9.0 sec.
to several days) lemperature measurements and control o
ir adults and infants for surgical, ICU, CCL}, ER, hypo- Ot 65°C
and hyperthermia, rescue vehicle, Infant Incubator and
physiological testing applications. Sensor disc Is
mounted on adheslve foam pad for ease in attaching to
skin or to other surfaces. Foam pad provides some ther-
mal Isolation from environment. Flexible 3-foot lead.
4900 AEUSABLE INSTRUMENT CABLE; Used with YSI Series

400 Disposable Probes to connect with measurement
device. 8-foot vinyl cable terminated with probe lead
connector and phone plug. May be sterllized according
1o Instructions, do not boil or autociave. Not for internal
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INSTRUCTIONS FOR YSI SERIES 400

TEMPERATURE PROBES
W

GENERAL DESCRIPTION

¥S1 Series 400 probes are recommended for direct termpera-
ture measurement and contral with Y5t Tele-Thermometers, tam-
perature controilers, or with other Instruments specificalty
designed for use with thess probes. Three classes of probes are
oftered: Standard, Disposable, and Super-Stabie. All YSI Series
400 probes are electrically interchangeable.

Standard Series 400 probes come in meny designs for a wide
variaty of applications. Probe modifications to suit specitic pur-
poses may be specially ordered for many of these probes.

Disposable probes are designed for single-use applications.
Thay are turnished In packages of 25 probes, each in a separate
sterlie pouch.

Super-5table probes are usable as secondary or transfer stan-
dards and far those applications where long-term stabillty is es-
sential. See individual descriptions.

Maximym measurament temperatures or measurement tem-

“peralire ranges are indicated in the individual descriptions for

sach probe.

Construction .

The thermistor. which is the temperature sensing eferment in
each probe, is a small sintered metallic oxide disk that decreases
in slectrical resistance as the temperature Increases. Thermistors
are located within the tips of the flexible and tubular probes. In
probes with a disk-shaped tip, the thermistors are near the
centers of the disks: some of these probes have epoxy an one
side of the disk; the othar, metal side should be vsed for making
meaasuramants.

Probes have vinyl-jackated leads, unless otherwise specified.
Leads are terminated with a phone plug, except for the disposable
modets which plug into an 8 reusable instrument cable. Standard
probe leads are 10 long. Disposable probe iteads are 3, and
Super-Stable probe leads are 5' long. The vinyl-covered lead
wirgs and phone plugs should not be exposed to temperatures
above 100°C.

Except as otherwise indicated in the Indlvidua! descriptions,
probes are constructed with the thermistor eleciricaliy isolated
from the outer probe surfaces. However, since this isolation could
be lgst if the probe is damaged by abuse or mishandling, the in-
strument with which # Is used must provide ground fault isolation.
{Consull instrument specHications.) In medicat use, the patient
should be isolated from accidental electrical grounds.

PROBE CHARACTERISTICS

Interchangeabitity and StabHity
YSI's unigque manufacturing process produces thermistors with

_.matching , temperature/resistance _characteristics Standard .
Series 400 probes are interchangeable to within 0.1°C &t mea-

surement temperatures betweean 0 and 70°C, Increasing to
0.25°C at -40°C and 0.4°C at +150°C. All probes are warranted
to remaln within Interchangeability tolerances for & year.

Super-Stable probe models are typically stable within 0.015°C,
and warranted to an Interchangeabitity within 0.05°C, for a year at
use and storage temperatures between 0 and 70°C. Al tempera-
tures between 70 and 150°C, their stability is typically within
0.03°G tor ef least a year,

Disposable probe models are interchangeable within 0.1°C
between 20°C and 43°C, increasing linearly to £0.4°C at 0°C and
65°C.

Time Constant

Time constant, the standard measure of probe response time,
is the time required tor a probe to read B3% of a newly impressed
{emperature change. YS! time constants are derived from mea-
surements in water moving past the probe at 3 H/sec, except In
the case of air or gas temperature probes which are measured in
moving dry air at 3 ft/sec (eguivalent to 12 to 15 L/min. through a
standard 22 mm respiratory sirway). The time constant in air
decreases as humidity increases, Approximately five thme con-
siants ere required for a probe to reach 99% of the lotal change.
Time constanis are representative values gt are subject to varia-
tion bacause of small dliferencas in pro| uction.
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Stem Effect

Stem etfect refers 1o the potential error in measurement caused
by heat transter through the body or leads of a probe. Tha leads of
some probes are relatively more massive for the sake of handling
ruggedness; such leads introduce potentially greater stem effects.
These elfects may be lassened by minimizing the dillerence be-
tween probe tip temperature and lead temperature by means of
appropriate inaulation, isclation or immersion as each application
dictates. -

+

perature/R Char isth

The table below lists the temperatura/resistance characteristics
for YS! Series 400 probes with standard leads. Probes with leads
hundreds of feet long can be provided, but it may then be neces-
sary to consider errors Introduced by lead resistance, which is ap-
proxitnately 1.8 chmsg per hundred feet. Generally, this is only sig-
nificant at high temperatures. ~

- Y8 probes are calibrated against reference standards trace-
able ta NBS or to accepted values of natural physical constants.

Tempetature Varsus Resistance: -40 to +150°C

Temp. Res. Temp. Res. Temp. fes, Temp. Res.
°C Qhms °C ©Ohms °C  Ohms  "C Ohms
-40 75.80K 1 +10 4484 + 80 5605 | +110 1152

ag 70.94K 11 4275 8t 540.7 111 1120
8 66.42K 12 4076 82 5217 112 108.0
a7 62.22K 13 3888 83 5035 113 1061
36 58.31K 14 3710 54 4881 114 103.2
35 54 66K 15 3540 65 48683 115 1005
34 51.27K 16 3380 686 4531 116 978
33 48 11K 17 3227 &7 437.7 17 852
32 45.17K 18 3083 88 4228 118 927
3] 42 42K 19 2845 69 408.5 119 803
-30 39.86K | +20 2615 + 70 3948 f+120 879
28 AT ATK 21 2891 71 3815 127 858
28 35.23K 22 2573 72 3688 f 122 8434
27 33.15K 23 2481 73 3566 123 M2
26 31206 24 2354 74 3449 124 792
25 29.37K 25 2253 75 3335 125 75.2
24 27.67K 26 2157 T8 3227 128 752
23 26.07K 27 2065 77 322 127 733
22 24.57K 28 1973 T8 3021 128 715
n 23.17K 29 1894 79 2924 129 697
-20 21 B6K | 430 1815 + B0 2831 {1+130 88O
19 20.63K 31 1740 81 2741 131 683
18 19.48K 32 1668 82 2654 132 647
17 8.40K 33 1508 2571 132 841
BRI LN~ 3 A4 1534 pa—pang | 134 ‘@13
15 16.43K 35 1472 85 2413 135 800
14 15.53K a8 1412 86 233.8 136 %86
13 14.69K ay 1355 87 2288 137 §7.2
12 13.90K 38 1301 88 219.7 138 558
11 13.18K 39 1249 89 2130 139 545
-¥0 12.46K | +40 1200 + 80 2065 ]+140 53.2
9 11.80K 41 1153 91 2003 ] 141 519
8 11.18K 42 1108 92 1843 | 142 507
7 10.60K 43 1065 93 1885 143 495
6 10.05K 44 1023 94 1828 144 484
5 9504 45 9841 95 1774 145 473
4 D045 46 9485 96 1722 ] 145 462
3 8586 47 910.4 a7 187.2 147 451
2 8152 48 ar6e.o 98 1623 148 441
1 7742 49 843.0 898 1578 149 421
o 7358 +50 8115 3+100 1531 J+150 421

+ 1 8991 51 781.3 101 148.7

2 18646 52 7524 102 144 4

3 8320 53 724.7 103 1403

4 8012 54 £98.1 104 1364

5 521 85 6727 | 105 1325

6 5446 58 6483 ] 106 1288

7 5185 87 @250 107 1252

8 4939 58 68028] 108 1218

g 4705 59 581.1 108 1184
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