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Memorandum

o /i P

From Rev1ewer(e - Name (3//€47/zéé/¢ ~§

. )
Subject 510 (K) Notification K—8 ) 3_5_3 i" ‘JE}

. ! v"u‘-l;‘
To The Record A

S L ‘;".‘.‘
It is my recommendation that the subject 510(K) Notification; 8

u//(A) Is substantially equivalent to marketed devices.

(B) Requires premarket approval. NOT substantizlly
eguivalent to marketed devices.

(C) Reguires more data.

(D) Is 'an incomplete submission. (See Submission Sheet)

Additional Comments: Class Code w/ izpel
CLiv:iOAL ELECTRONIC  THERMMETLS (gﬁ 7;1 /

TEM /‘Vd-Z(,LE ‘ZAA‘& c /Wéw’yf /Z(, /\-ﬁf ta fi-dpg d/w//sf/

j& A e&&Z WAﬂﬂmwa&4

" RevIERY ( )/) ,JD« / / /{7//?—

~ ] BRANCH CHIEF ! DATE
/ J Sy o) .
FINAL REVIEW: éO Wa‘M /,/“’/l
: DIVISION DIRECTOR T B DACT

OPTIOKEL REVIEW:

. 2SS0C. DIRECTOR FOR DEVICE VAL, DATE

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FbBﬁ'STU M%-m 18
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YELLOW SPRINGS INSTRUMENT CO., INC.

——— s A O Sy A S AT P L S A TR S
Box 279, Yellow Springs, Ohio 45387, U.S.A, Phone 513-767-7241

Telex 20-5437

December 23, 1981

Food and Drug Administration
Bureau of Medical Devices and Diagnostic Products

Document Control Center (HFK-20) .
8757 Georgia Avenue /(8. 3&3}9
Silver Spring, Maryland 20910

510(k) NOTIFICATION: SERIES 400 DISPOSABLE TEMPERATURE PROBES

Gentlemen:

This submission is notice of our intent to market devices
subject to the provisions of Section 510(k) of the Medical Device
Amendments of 1976.

Models 491 and 499 Disposable Temperature Probes, together
with Model 4900 Reusable Instrument Cable, are electrical tempera-
ture sensors designed for use with Yellow Springs Instrument Co,
Inc, temperature indicating instruments, in general-purpose and
medical situations.

I trust that the enclosed material is sufficient for your
determination. Please feel free to call me if it is not.

incerely,
&_ ¢ L —

Henry ﬁ. Sostman, P.E,

Vice President

Product Integrity and
Regulatory Affairs
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Questions? Contact FDA%[hfﬁf&é’é[/ﬁlllg aqoéﬁ(fiél[ﬂrlz‘gf‘glfﬁ‘f%@%gﬂhs.gov or 301-796-8118
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YELLOW SPRINGS INSTRUMENT CO,, INC.

T e S
Box 279, Yellow Springs, Ohio 45387, U.S.A. Phone 513-767-7241

Telex 20-5437

December 23, 1981

INFORMATION IN SUPPORT OF 510(k) NOTIFICATION

SERIES 4971 AND 499 DISPOSABLE TEMPERATURE PROBES AND SERIES

4900 EXTENSION CABLE

(section letters below follow paragraph identification letters

of 21CFR 807.87)

(a) The proprietary names of the devices are Yellow Springs Instru-

ment Co., Inc., (¥YSI) Model 491 and Model 499 Disposable Temperature

Probe and Model 4900 Extension Cable. These devices are temperature
sensors which, in combination with instruments currently marketed,
are under the classification number 4024, Thermometer, Battery

Powered, assigned by the General Hospital Classification Panel.

(b) YSI is a registered manufacturer of medical devices. Its re-
gistration number is 1550101. A manufacturing subsidiary, Y¥YSI
Sensors, is separately registered and its registration number is

1627452,

(c) The General Hospital Device Classification Panel has classi-
fied such devices in Class II, Performance Standards (per letter
of May 3, 1981, from Charles H. Kuyper, Office of Small Manu-

facturers Assistance, Bureau of Medical Devices).

Questions? Contact FDAfgﬁﬁf-'ffd(fﬁ[/lﬁfE/g%ﬁ%@#é%%&fﬁ{é@fgéﬂ%sgov or 301-796-8118
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(d) No performance standard for medical electronic thermometers
‘ has been promulgated by the Commissioner of the Food and Drug
Administration. The Bureau of Medical Devices Standards Survey
(1977) cites three voluntary standards in preparation and not yet
ceomplete. To the best of our knowledge they are still not complete.

These are:

ASTM £E20.08.02A, BElectronic Clinical Thermometers. This
standard, when complete, will be not pertinent to this
product, since it relates to devices for uses similar to
those of mercury-in-glass fever thermometers.

ASTM E20.08.03, Continuous Clinical Temperature Monitor-
ing Systems. This standard is not complete. The committee
responsible for it is inactive.

ASTM E20.08.04, Clinical Laboratory Temperature Measur-
ing Systems. This standard has not yet been adopted by

ASTM and is not pertinent to this product, since it re-
' lates only to clinical laboratory practice.

The author of this letter has knowledge of only one additional
standards effort in relation to medical electronic thermometers.
This is an effort of Pilot Secretariat 12, Reporting Secretariat
3, of the Organisation International Metrologie Legal, an in-
ternational standards organization of which treaty the United
States is a signator. The Secretariat resides with the Physikal-
isch-Technische Bundesanstalt, West Berlin. The author has the
honor to represent the United States (by appointment of the
National Bureau of Standards) on this committee. Its work is
just beginning and is expected to be complete late in this de-

cade.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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(e) Copies are enclosed of the labeling which will appear on the
packaging of the probes and of the extension cable and on the
case. Advertising and promotional material issued to date are

also enclosed.

(f) YSI believes that Models 491, 499 and 4900 are substantially
equivalent to products which were in commer. al distribution prior

to May 26, 1976, for the following reasons:

(1) ¥YSI has been a manufacturer of electronic thermometers
used in general-purpose, biological, medical, ecological,
industrial and scientific applications for more than 25
years. A brochure is attached which describes other elec-
tronic thermometers of the current YSTI product line. The
separate sheet which describes the probes which are the
subrject of this notification shows also a Model 2100 Dual
Display Tele-Thermometer. This thermometer has recently
been the subject of a 510(k) notification (Reference K-

813409) approved by FDA on December 18, 1981.

(2) In particular, Models 491, 499 and 4900 are substanti-
ally equivalent to (indeed, are interchangeable with)
thermistor temperature probes of the YSI 400 Series, shown
in the material furnished. Models 491 and 499 differ from
probes previously produced in that they are intended for

one-time use and as furnished are sterile products.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Considerations for sterile packaging

Models 491 and 499 Disposable Temperature Probes will be produced
at a wholly~owned subsidiary, ¥YSI Sensors, Tesuque, New Mexico.
Quality Assurance surveillance and audit will be controlled by
the Product Integrity Department, Yellow Springs Instrument Co.,
Inc. Model 4900 Extension Cables will also be produced by YSI

Sensors, Inc., but are not sterile products.

Probes will be produced in a section of the YSI Sensors facility
dedicated to these probes and used for no other purpose. Probes
as produced will be individually packaged irr/f(b)o4) rpouches
(of which samples are attached) and heat—seaf;d. Samples selected

at random and represntative of a production lot will be sealed to

include test strips of known biological agents and will be uniquely

marked for identification.

Probes of a given type will be packaged in shelf-pack cases of 25
probes. Shelf-pack cases will be packaged in cartons each contain-
ing 48 cases. A lot number will be placed on each pouch, case and

carton. The lot number will be the sterilization lot.

Cartons of probes of 1 sterilization lot will be transported to

an independant sterilization facility and will be sterilized by

exposure‘ (t))(‘l) ! This

S——— et ]

iradiatig&}level represents an overkill dosage as established by

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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experiment. Following sterilization, the samples containing test
strips will be forwarded to an independant laboratory for confir-
mation of sterility. The sterilization lot, other than these sam-
ples, will be forwarded to Yellow Springs Instrument Co., Yellow
Springs, Ohio, where it will be held in Quality Assurance guaran-

tine until assurance of sterility is received.

(b)‘(4 ~: (b)4) 3rd Party Sterfization Testing
In November, 1981, lots of probes were submitted t
(b)(4) The (b)(4) lotq agglegated

approxlmately(b)(4)assembllesmf:gk; lot contained approxxmately
the same numbé;'of assembllég vas instructed tOllrradlate
one lot at 1 to 1.5Mrad minimum, and the other lot at 2.5Mrad
minimum. Following sterilization the actual sterilization levels

-

were found to be 1.8 to 1.9Mrad and 3.1 to 3.4Mrad respectively.
b

(b))

samples were withdrawn from each lot, identified as being from
Tot 1 or Lot 2, and forwarded to(P)(4)3rd Party Sterlization Testing
(b)(4) 3rd Party Sterlization Testing for sterility testing and bacteriostatic and
fungistatic testing. On December 7, 1981, incubation was completed
with no failures. Because no failures were encountered the North-

view report, a copy of which is attached, does not distinguish be-

tween lots.ﬂJ

On this basis, we are confident that the{fadiation leveL which will
be used for production units will achieve sterilization per POC

Test Procedure 1, for both 491 and 499 probes.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOI
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When a lot has been sterilized, it will be held in gquarantine
at the sterilizer’s facility until sterility assurance has been
received by Yellow Springs Instrument Co, and then the lot will
be transferred to ¥SI. At ¥Si it will be sampled for verifica-
tign of electrical and mechanical performance. Reserve samples
will be withdrawn and maintained in quarantine. The remaining
units will then be released for distribution by YSI Quality As-

surance.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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YSI1491-25
Esophageai/Rectal

Disposable
Temperature
Probes

Contents: 25 Probes,
Sterile Packed

Storage: 15 to 40°C, 20 to 80%
Relative Humidity

I1Tn

YSI 491-25
Esophageal/Rectal

| Disposable
| Temperature
Probes

Contents: 25 Probes,
Steriic Packed
Storage: 15 t0 40°C, 20 to 80%
Relative Hurnidity -

Scientific Division i LTI
E——:E Yellow Springs !nstrument Co., Inc. Co T :
zrrl Yellow Springs, Ohio 45387 TR
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1 Ys1499-25 -

1~ contents: 25 Probes,

| Surface, Skin

| Disposable
1 Temperature
Probes

Sterile Packed

Storage: 1510 40°C, 20 to 80%
' Retative Humidity

'%J
e
YSIH

SCantig

YSI 499-25
Surface, Skin

Disposable
Temperature
Probes

Contents: 25 Probes,
Sterile Packed

Storage: 15 to 40°C, 20 to 80%
Relative Humidity

Scientific Division

=t

Yellow Springs, Ohio 45387

= Yellow Springs Instrument Co., Inc.

LOT N@:stions? Contact FDA/CDRH/O(

P/N B42875A
Item 069683

CE/DID at CDR
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YSISERIES 400

Disposable Temperature Probes

Disposable Temperature Probes for Critical Care
Patient Monitorirg and Control

YSI Series 400 Temperature Probes have long been considered
the “standard” in most surgical and critical care units, They're
used in almost every American hospital, and in thousands more
around the world,

New Disposable Probes

Now, to make your job easier, we've added two new probe styles
for critical care patient monlioring . . . and they're disposable.

Tne YSI 491 Esophageal/Rectal Probe, suitable for infants or
adults, provides measurements from several hours 1o several
days in applications such as surgery, critical care units, in-
cubators, hypo- or hyperthermia controls, and rescue vehiclas.

The YS| 499 Skin Surface Probe, mounted on an adhesive-
backed foam pad, attaches easily to skin or other surfaces, and is
suitable for many medical/surgical applications.

No Muss, No Fuss

Each single-use probe consists of a precision interchangeable
thermistor temperature sensor attached to a 3-foot vinyl-covered
lead. A positive-action plug securely connects the probe to an 8-
foot non-steriie reusable instrument cable. The cable plugs into
any YS| Tele-Thermomeler or temperature controller, old or new,
or ather instrument designed to use Y8t Series 400 Temperaturs
Probes.

The probas are sterlle-packed in sealed poucties ready to use.
Alter use, simply unplug the probe and throw it away. The risk of
cross-contamination present with reusable probes is eliminated.

Lower Cost

These new disposable probes ere accurate to 0.1¥C in the
blomadical range, 20 to 43°C, and are electrically Isolated to pre-
vent accidental patient electrical shock. They are manufactured to
the same high quality as reusable YSI Series 400 probe styles, all
of which are still readlly avallable.

When you consider the time and expehse of cleaning and
sterllizing reusable probes after each use, you'll find that not only
are these new YS! medlcal/surgical disposable probes more con-
venlent for critical care patient temperature monitoring . . . they'll
also cost you fess.

1 Scientific Division
Yellow Springs Instrument Co., Inc.

Questions? Contact FDA/CDRH/OCE/DID at I.'«‘-"v‘;
1

HY31H Yellow Springs, Ohio 45387 - Phone 513-767-7241 « Telex 20-5437

No. Probe Dascription

491 ESOPHAGEAL/RECTAL Stenlizad. dispasable vinygl probie with
liexible 3-foot lead. For short to medium term (several houre to
soveral days) temperature measuremunt and control n adolts in.
tants and ammals. Usable in surgical, critical care, hypo- or
hyperthermia controls, rescue vehicle and genera! medical apphica
tions. Time conslant 7.0 sec.

9/64 1.8 D t !
FIRg
1 -).,.. . 1 o R N 4 \
‘. L8 . g
i 1 - ! 5 L

- == 5168 MAX

499  SKIN, SURFAGE. Starilized, disposable vinyl probe with Raxitle 3.
foot lead. Sensor mounted on adhesive foam pad for ease in at-
taching {o skin or other surfaces. Foam pad provides some thermal
1solation from environment. For short to medium term (several
hours to several days) lemperaiure measurement and control i
adults, infants and animals. Usable in surgical, critical cire, hypo-
or hyparihermia controls, incubators, physiological testing. rescue
vehicle and general medical applications. Time constant 9.0 sec

38D R
. "‘\“"e“'*:;:..,_._h,_ 1 . - ’ :.‘“ R SN
N tﬁ' 9. o ) ., ot
i\:\ e 1 - S - ~!
- \' 18 D

4900 REUSABLE INSTRUMENT CABLE. Not sterihized. Connects dig-
posable probe lo measurement device. 8-foot llexible vinyl cable
tarminated with prabe connector and phone plug Non.
autoclavable.

Temperature Range.
Olo65 C(3210150'F)

Interchangeabiinty:
Probe interchangeatility 1s £0.1 G between 20 and 43 C. desreasirate
+0.4°Cat0and 65-C

Time Constant:
The 1ime required o read 63% of a pewly mpressed trmper yr-
waler at 8'’sec. Approximately five time constants are seguiresd to rea
99% of a temperature ¢change.

Electrical Isolation:
Tharmistors are electrically :solated from outer probe surfaces for mox-
imum patient salaty.

Packaging:
Prches ate sterie-packed in sealec pouches ready lor use. nstrume:
cable 1s nol sleriized.

HOW TO ORDER.
Order by style number directly from YSI frunchised dealers.

Caution — In the presence of RF energy sources. local heating,
tempeiature errors and probe domage may occur, Remove probe from
patient before activating electro-surgical or other drrect-coupled RF energy
sources.

Printed i UISA - BK 10-81

- e e 4

B E a@&i?gwdor 301-796-8118
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YSIMODEL 2100

Dual-Channel, Dual-Display Tele-Thermometer

q98% k|

. tadarriay

Medical/Surgical Thermometer For
Gritical Care Patient Monitoring
Among the unique features of this dual-channel thermometer is
its dual-display. Fatient temperature can be monitored
simuftaneously from two paints, or two patients can be monitored
with the same instrument. Each channel has its own continuous
display. Ypu dont have lo switch pack and forth between chan-
neis.

in addition, each channel has its own selectable high and low
alarin set points and alarm modes. For each channel the high and
jow set points are alternately displayed every two seconds. The
user celects the alarm mode: beeper plus flashing display;
flashing dispiay only; or no alarm.

Temperature units are also selectable: 0to 50°C or 32 to 122°F,
An optional recorder accessory permits continuous recording of
temperature data from both channeis.

Safe and Convenient

A safety feature is the LO BATTERY warning that indicates when
ap, roximately four hours of battery life remain. The six common
*C" size balteries can be replaced quickly, and no recalibration is
necessary when they are replaced or as they age.

To prevent acciderital patient shock, the plastic case is elec-
trically isolated to UL 544 mirimuri. The handle can be used to
support the instrument for easier reading on a bench top, or an
oplional bracket is available to pole-mount the instrument on an
anesthesiology cart or at the patient's bedside.

Uses YS! Series 400 Probes

YS! Series 400 Thermistor Temperature Probes, both disposable
and reusable styles, provide direct temperature readout. Because
the probss are interchangeable and accurate to 0.1°C, no
recalibration is n-:cessary when changing probes.

YSi Series 500 Probes also may be used, but accuracy is
reduced and conversion chatts are necessary to correct indicated
temperature to actual temperature.

The YSI Model 2100 is the latest addition to YSI's long-
established line of medical/surgical thermometers.

Scientific Division
Yellow Springs Instrument Co., Inc.

: bL@
1o Soon

A

« Simultanecusly monitors two probes

¢ Separate display for each probe

* High-Low alarm set points for each probe

* Selectable visible and audible alarm modes
» Selectable Cor Freadouts

¢ Uses YSI Series 400 Temperature Probes

Temperature Range:
0to 50-°C or 32to 122°F, swilch-selectable.

Accuracy'
£0.2°C plus probe from 20 to 43°C, +£0.3°C outside that range.

Resolution:
0 1°C or F, switch-selectable.

Digital Readouts:
Two, 3'2-digit LCD displays, 'z in. high.

Alarms:
User-settable, independent high and low limits for each channel, High
and low settings displayed alternately every two seconds. User selects
alarm mode: beeper and flashing display; flashing display only; no
alarms.

Power Supply:
Six "C" cells provide approximately 240 hours operation. Low baltery
indicator flashes when lour hours of battery life remain.

Temperature Prabes:
Diract reading with any disposable or reusable YSI Series 400 Tem-
perature Probe. Usable with YSI Series 500 Temperature Probes from
20 to 43°C, with reduced accuracy and conversion chart to correct in-
dicated reading.

Case:
Plastic; electrically 1solated to UL 544 minimum.

Size:
223x7.6%x11.50m, 1.6 kg (8% x 3x 4% Inches, 3.5 [bs.)

Pole-Mounting Bracket:
Optional

Recorder Adaptor:
Optional. Requires recorder with minimum 10k ohms input impedance.
Adaplor Is fiber-optically isolated from the Model 2100 to maintain
patient isolation,

HOW TO ORDER:
Order directly from YSI franchised dealers using the following part
numbers:
YSIMoael 2100 Tele-Thormometer
Y51 2110 Pole-Mounting Bracket
YS1 2120 Recorder Adaptor

Yellow Springs, Chio 45387 * Phone 513-767-7241 « Telex 20-5437

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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YSI

Dual-Channel
Dual-Display
Tele-Thermometer
... Versatile

Among the unique features of the new Modei
2100 dual-channel thermometer is the dual-
display. Monitor patient temperature from two
points simultaneously, or monitor two
patients at once. Each channel has its own
continuous display.

In addition, each channel has high-low
alarm set points. You select the set points and
alarm mode: beeper plus flashing display;
flashing display only; or no alarm.

You also select the temperature units: O to
50°C or 32 to 122°F. And an accessory per-
mits continuous recording of both channels.
Another accessory is a bracket for instrument
mounting on an anesthesiology cart or at the
patient's bedside.

Safe ALO BATTERY indicator warns when four
hours of battery life remain, and the common
“C" size batteries can be replaced quickly.
Also, to prevent patient shock, the plastic
case is electrically isolated.

YSI Series 400 Probes Direct temperature
readout is provided by YSI Series 400 Ther-
mistor Probes, accurate to 0.1°C.
No recalibration is necessary when changing
probes.

The YSI Model 2100 is the latest addition
to YSI's long-established line of medical/
surgical thermometers for safe, accurate,
convenient critical care patient temperature

monitoring.
P
S H
?N?’goo"\“ mo 'aes

Scientific Division
Yellow Springs Instrument Co., Inc.
Yellow Springs, Ohio 45387 « Phone 513-767-7241

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.

YSI
Disposable
Temperature
Probes

...No Muss, No Fuss

Chances are your surgical and critical care
units use YSI Series 400 Thermistor Tempera-
ture Probes and Tele-Thermometers... most
hospitals do. Now, to make your job easier,
we've added two new probe styles for critical
care patient monitoring...and they're dis-
posable.

The 491 is an esophageal/rectal probe and
the 499 is an adhesive-backed skin surface
temperature probe. They're made with the
same top quality workmanship of all YSI
probes and have an accuracy of 0.1°C.
Sterile-packed in sealed pouches, they're
ready to use with any YS! Tele-
Thermometer..,old or new.

Lower Cost When you consider the time and
expense of cleaning and sterilizing reusable
probes after each use, you'll find these new
YSl disposable probes are not only more con-
venient, they'll also cost you iess, and there's
no worry about cross contamination.

Of course, all the other YSI probe styles
you've been using for years are still readily
available.

Free Samples We'd like you to try these two
new YSI Series 400 Disposable Probes at our
expense. Answer this ad and we'll tell you how
to obtain your free sample probes for easier
patient temperature monitoring.

$ 11
\]?”&&;Pi‘}') ---&-
> ikt

Scientific Division
Yellow Springs Instrument Co., Inc.
Yellow Springs, Ohio 45387 « Phone 513-767-7241
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VLASTLURELS Wisl

4.2

STERJLIZED -~ PEEL APART TO OPEN

YSI Series 400 1-
Dispcsabie Temperaiure Probe

Style 491 — Esophageal/Recial

-

DO NOT SENS

Uieponable Temperatios Prone

\\\ Reusabig mururrent Carle 5"“—'
. \\ ,! /\ _ |
— A\ P

. e
/7“/() 3
=
11T Scientific Division =
b lq Yellow Springs Instrument Co,, Inc. D
ri=z Yellow Springs, Ohio 45387 » Phane 513-767-7241 - Telex 20-5437 ]

\ J/
PATENT PENDING  PINCGA230TA  TTEM 059598

\ BEST IWMU%@M" CaPy |

w Questions? Contact FDA/CDRH/OCE/DID at CDRH- FOISTATUS@fda hhs.gov or 301-
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PRICE INCLUDING HANDLING §1.00

INSTRUCTIONS FOR YS! SERIES 400 STERILIZED
DISPOSABLE TEMPERATURE PROBES AND THE
YS14900 REUSABLE INSTRUMENT CABLE

APPLICATION

YSi Series 400 Stenlized Dusposable Probes are recom-
mended for direct temperature measurement and contrat
with Y8t Tele-Thermometers, temperature controllers ar
with ather mstruments designed for use with YSI Senes
400 Probes

MAXIMUM OPERATING TEMPERATURE

¥ St Serias 400 Disposabie Prohes are designed for meas-
urements befow 65°C Tha vinyl covered lead wires, con
nectors, and instrument cables may not be exposed to
temperatures above 100°C

CONSTRUCTION
YSi Series 400 Disposab'e Probes canstst of a thermistor
temperature sensing efement attached to a vinyl-jacketed
tead 3 feet long This 1s plugged into an 8-foot reusable
mstrument cable (YSI 4300) terminated with a phone
phg

Disposable probes are constructed with the thermisior
electrically 1solated from the outer probe surfaces 1o pre
vent an accidentat ground path or shack from other instru
ments when the orobes are used in contact with the body
(out see RF energy caution, below!

Calibrauon of all YS| probes s traceable to NBS refer-
ence standatds or to accepted valugs of natural physical
constants

RFENERGY CAUTION

All patient-connected transducer assemblies are subject

to intetference and possible damage from high intansity

-nes of RF energy YS( temperature probes are no ex-

1 Should a probe conduct RF current. local heating,

awure errors and probe damage may occur inade-

y grounded electro-surgiral units represent one

st SOUrce of tugh-intensity BF In medical use. remove

the probe from pauent comact before activating electro-

surgical apparatus or other diect-coupled RF energy
source

!.‘ii H Scientific Division

INTERCHANGEABILITY

YS! disposable probes are mterchangeable The tempera
ture sensinyg elements are manufactured by d patented
method for producing thernustors with matching tempaora
ture resistance charactenstics (see table below) Inter
changeability tolerances are 20 1°C between 20 C and
43°C. increasing hinearly 10 £04°Cat 0 Cand 65-C

TEMPERATURE/HESISTANCE CHARACTERISTICS
QOF Y51 SERIES 400 PROBES

Temp. Res. Temp. Res. Temp Res. Temp. Res.
¢ Ohms C Ohms € Ohms C Ohms

s Yellow Springs Instrument Co., Inc.
et} Yeliow Springs, Ohio 45387 « Phone 513-767-7241 - Telex 20-5437

7355 14 3708 28 1977 42 1108
6990 15 3539 29 1894 43 1065
6645 16 3379 30 1815 44 1024
6319 17 3226 31 1740 45 90842
6011 18 3082 32 1668 46 9466
5720 19 2944 33 1598 47 9106
5444 20 2B14 34 1534 48 8762
5184 21 2690 35 1471 49 8432
4937 22 2572 36 1412 50 8117
4704 23 2460 37 1355 55 6729
10 4483 24 2354 38 1301 60 5607
i1 4273 26 2253 39 1249 65 4694
12 4075 26 2157 40 1200

13 3887 27 2065 41 1153

CONAOEBWN O

STEM EFFECT

Stem elfect an YSI disposahle probes becomes neghgible
beyond 6 inches from the sensing tsp Stem Effect refers
1o the potenbal inarcuracy of measuremen! raused by
heat transler *hrough the probe lead Stem effect may he
lessened by munimizing the difference betwaen probe tip
temperature and fead temperature with approphate insul
ation or isolation, depending on the application

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118




i T e . st e

£ach YSI Senes 400 Dispouable Proby s shippod in g
sealed pouch, stenhzed and roady for use Each probe s
designatd far a sigle use only. du not reuse it medical
appheations

CLEANING AND STERILIZING

REUSABLE INSTRUMENT CABLES

Thin YS) 4800 Reusable Instrumen Cabile may ba gently
wipod clean with 700 isupropanol or with @ mild deter
qent solution B sure that thy receptanie of the cable i
dry and free of foregn mattor Excessive prassue 1n lean
meg o contmped flexing an use mygy break the intertal
WIren

STERILIZATION Ethylenu oxide sterdization does nat
damage tho reusable cable byt catiles must bg safely ang
thoreughly ventdaten alter gas stenhzation The direcbons
qiven by the manufacturer of the stenhzer must be fo!
lowed. ond assurance sewured that stenbty has been
arhioved NEVER BOIL OR AUTOCLAVE THIS CABLE

STORAGE

Store probe, antg reusgbie catles o1 20 to 80 relative
humulity. 15 tod)) C

Records Processed under FOIA Request 2015-5752; Released by CDRH on 09/30/2015

TIME CONSTANT foyu prohs dasrnptions)

Time Lonstant thy s1andstd messuie O Lrbe reuhont
tume. 15 the time regquited lor o protee ty reed 63 f o
vewly impressed tempetatute change YSHtne o etar
exptess oplmum response BmMey  andg gre chies
unnsferning the probe fram g well strrett water f

68 F to v lLke bath a1 108 F Apprurmatiey fy
Gonstants ote required fur @ probe to read 9% Cf o
chonge Time constants 8re representdlive v e an
subject 1o vanations dug 1o smytl diffgrence .o dotat or of
the thereslor campunent wathir the proba

WARRANTY
Al ¥S) Senies 400 Disposabie Probes are warrg 160 1o e
tunctional lor unig yeor fromm date of purchase for wngie
une gpphications gnly. stenbity 18 warrarted snless fis ko
15 uhenert damaged w wel

YS! 4900 Instrument Cables Cofty o UhE yeat watranty
on o workmanstip antd cumpobenty Damane thruush Tis-
use ot tampenny s not cove 4 Cable Ufg woivaty trom a
fow months 1o many years Cependiag on e gmeunt of
flexing Normal e exceeds one ypar

V31 Series 400 Dispnsable Probe Styles and the YSI 4900 Instrument Cahle

Probe
Nao

Description

491

ESOPHAGEAL. RECTAL Used for short to medium
term (severdl munutes to several daysh tamperature
megsurements aed control m adu'ts and infants for
surgeat ICU CCU ER hypo- and hypertherma and
rescue vehicle applicauons Also useful for vateninary
research Vingt Lp wath flaxibie 3-foot fead Usable to
6h C

499

SKIN Used for short to medium term (several min-
utes 10 several daysi temporature measurements and
controi in adults and infants for surgicat. 1ICY. CCU.
ER hypo and hyperthermia rescue vehicie. nfant
tnecubator and physiological testing applications Son-
sor dise 15 mounted on adhesive foam pad for case in
attaching 1o skin or 1o other surfaces Foam pad pro-
vides some  thermal solation from environment
Fiexstte 3 foot lead Usable 1o 65°C

4500

REUSABLE INSTRUMENT CABLE Used wath YSI
Senes 400 Disposable Probes 1o connect with mea-
sutement device 8-foot long vinyl eable terminated
with probe lead conrectar and phone plug May be
stenhized according to instructions  do not boil or
dutoclave Not for internal use

Time .
onfigurat
Const. ¢ 9 ton
70
sec - -
! . to. bi=)
\ 1 - T
L ST Y
90
5ec
v D
[ RS
Ty, b e ‘
0 . ] * ~
AN 0
T
<X
) (41} - .
- 1 - -
AR AR
'\!
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? Yellow Springs Instrument Co., Inc.

TR

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118

ITEM 069591

Yellow Springs, Ohio 45387 « Phone 513-767-7241 « Telex 20-5437

P NA42867A OCTOBER 198) PRINIEDINULSA  BXK




(0)(4) 3rd.Party. Sterlization,.Iesting



(b)(4) 3rd.Party. Sterlization..Testing
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YSi Thermistor Tele-Thermometers® ........... 12
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i
1] Sclontific Division 1

N Yellow Springs Instrument Co,, int, " ;
721 Yellow Springs, Ohlo 45387 « Phone 513-767-7241 « Tofox 20-5437

CERTIFICATE OF TRACEABILITY

We cortify that this product was calibrated dunng manufacturing using
standards whnse calbrations sre traceable 1o the Natienal Burvau ol Stan
dards or are derved from accepted values of natural physteal constants, As
manufactured. it met or exceeded Its current specifications

\\A__ml 4, [.‘. | i ) ‘]Wﬂ 2 %w_,/{.,
Hunw E*Sostman, PE Geron [T Smith

Vice Prosident Manager of Metrolugy
Praduct Intequty MM MO

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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in almost every hospital in America today, and n thog s S
more throughout the world, you wit fLing wr
anesthesiologist using a YSI Tele-Thermometer to maordo:
a patient's body temperature. Outside the operating roan

you will find YSI| precision temperature instrumerts ara
components being used in scores of other medcal and
research applications,

YSlI achieved its prominent position as a world leader i
the design and production of sophisticated thermaometry
instrumentation through a series of achievements spanmng
three decades.

The initial step occurred in 1952 when YSI developed the
first practical, direct-reading thermistor thermometer for
recording deep human body temperature electronically.
Along with the advent of an accurate ternperature monitor-
Ing instrument, progress accelerated in heart research. YSI
contributed doubly to this leap in medical progress by
producing the first five commercially-manutactured
heart/lung machines, three of which remained in service
for 15 years. And, at the same time, YSI redesigned its
original thermistor thermometer. It became the standard
monitor used by leading heart research specialists.

YSl's involvement in America's space program started in
the early 1950s, and continued with NASA's manned space
flight program. Every Mercury, Gemini and Apolio
astronaut's body temperature was monitored by YSI tem-
perature probes. Even the moon-walking astronauts' body
temperatures were checked constantly by YSi precision
temperature sensors. YS! remains NASA's standard sup-
plier of "space qualifled” thermistors.

YSlI's continuing developments in temperature measure-
ment are supported by a state-of-the-art capability in ther-
mometric and electrical standards. In 1977, YSI announced
the development of a new basic temperature standard, the
melting point of gallium, the first constant-of-nature fixed
point in the biological range, and offered it as a product in
1978,

Today, YSI is truly international in scope, marketing its
products in more than 50 countries. YSI thermometers
monitor temperatures in nuclear power plants. Production
of synthetic fibers for clothing and industrial use is con-
trolled by YSI temperature sensors and instruments. Scien-
tists, biologists, physicians and other researchers depend
upon YSI temperature instruments for critical investis-
tions into man's physiologic response to his sometimes
threatening environment.

- BEST,AVHLIDLE £OF)
Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOIS hnsgov ~796-8118 3
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YSt Serles 400 Thermistor Probes offer the exclusive feature of
“true interchangeability” between probes. The temperature sens-
ing elements used in these probes are precision thermistors
manufactured undser YSI Patent 2970411, a unique method of
producing thermistors with matching temperature/resistance
characteristics. Probes using conventlonal thermistors have un-
controlled characteristics and often require padding, adjustable
resistors, or calibration with a specific instrument.

The interchangeabliity of YS8I thermistors eliminates these
restrictions, allowing any YSi Serles 400 Probe to provide direct
temparature readings on any YS! Tele-Thermometer.

The following table lists the temperature/resistance charac-
teristics for YSI Serles 400 Probes. All probes undergo a carefully
programmed, accelerated aging process during manutacture
which allows us to guarantee that these probes wili stay within
toterance for one year. Additionally, Independent tests have shown
standard probes to remain within tolerance for many years.

Res.

Temp. Temp. Res. Temp. Res. Temp. Res.
°C Ohms °C Ohms °C Ohms °C Ohms
-80 1660K 6 5444 28 1977 50 8117
-75 1071K 7 5184 29 1894 55 672.9
-70 702,6K 8 4937 30 1815 60 560.7
-65 468.1K 9 4704 31 1740 65 469.4
-60 316.6K 10 4483 32 1668 70 394.9
-55 187.5K 1 4273 33 1599 75 333.5
-50 151.6K 12 4075 34 1534 80 283.1
-45 106.3K 13 3887 35 1471 85 241.3
-40 75.79K 14 3708 36 1412 90 206.5
-35 54.66K 15 3539 37 1355 95 177.5
-30 39.86K 16 3379 38 1301 100 153.2
-25 29.38K 17 3226 39 1249 105 132,7
-20 21.87K 18 3082 40 1200 110 115.4
-18 16.43K 19 2944 41 1153 115 100.6
~-10 12.46K 20 2814 42 1108 120 88 1
-5 9534 21 2690 43 1065 125 77.4
0 7355 22 2572 44 1024 130 68.2
1 6990 23 2460 45 984,2 135 60.2
2 6645 24 2354 46 946.6 140 53.4
3 6319 25 2253 47 910.6 145 47.4
4 6011 26 2156 48 876.2 150 42.3

5 5720 27 2065 49 843.2

The above data are for probes with standard 10" [eads. Probes
can be provided with leads hundreds of feet long, but when length
exceeds 100" it will be necessary to consider possible errors In-
troduced by lead resistance. Generally, these are significant only
at higher temperatures. On request YS! will provide temperature
correction data for long leads.

For maxtimum salfety, all YS! Serles 400 Probes manufactured
after January 1, 1970, are electrically isolated, unless otherwise
speclfled, vith the thermistor sensing element and its lead wires
electrically Isolated from all outer surfaces of the probes. This pre-
vents an accidental ground path or shock from other instruments
when the probes are used In contact with the body.

GAUTION: In the presense of RF energy sources, local heating,
temperature errors and probe damage may occur, In medical use
remove the probe from the patient before activating electro-
surgical or other direct-coupled RF energy sources.

YS! Serles 400 Thermistar Probes may be used with ail YSi Tele-
Thermometers and temperature controllers. Specla! probe styles
can be designed for unusual applications. Please contact YS! for
further information,

4 Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTA&L@;@QL%M&%
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Style
No.

401

402

423

408

409A

4098

PHO9

421

Probe Description

GENERAL PURPOSE. Rugged, vinyl probe. Esophagoat or roctal
temperatura in humans and animals. Used in air when last responso
not required, and for short-term waler and sub-soll readings. Usc-
able to 100C (212°F). Timea constanl 7.C sec.

_E: MAX. r'u" D.
1
A ke
Su" MAX.

SMALL FLEXIBLE VINYL, Rectal tamperatures ol small animals. Es-
ophageal temperatures of infants, Cuvelte temperatures. Vinyl
sheath and tip. Useable to 100°C (212°F). Time constant 3.2 sec.

e
/

W'D

fome s 13" -

SMALL SEMI-FLEXIBLE NYLON. Frozen food packege tam-
peratures. Oral and rectal readings, Cuvette temperatures. Nylon
with epoxy tip. Useable to 100¥C {212-F). Time constant 1.4 sec.

0. " D,
L’ r: -
@ e e o EE e

TL——~ 2" —--—»—I

"BANJO" SURFACE TEMPERATURE. Skin, oral, axillary, water
bath, and flat surface temperatures, Excelient for many air tem-
perature applications. Handle aids In probe use. Stainless steel.
Useable to 1507C (300 F). Time constant 0.6 sec.

:;-— " D,
" 17 GAUGE

i

|—'— B3 e 114 —-{

ATTACHABLE SURFACE TEMPERATURE. Tape on llat surfaces.
Stalnless steel cup, epoxy backed. Useable to 150°C (300" F). Time
constant 1.1 sec.

ATTACHABLE SURFACE TEMPERATURE. Similar to 409A, but less
flexible and more rugged with 10' vinyl covered parallel leads.
Recommended for skih temperature measuremenls. Useable to
100°C (212"F). Time constant 1.1 sec.

o——

%' D, '
1

- 12 -
O—/+—a= «»

: FLAT LEAD, N
U a:#__———
W MAX. THRLON ' MAX T FLATLEAD
: : 050 x 132% 10
409A 4098

PROBE HOLDER. Holder with Velcro straps for securing the YS!
4098 probe to arm or leg for skin temperature measuremants over
extended periods of time. Autoclavable. {See page 10.)

SMALL SURFACE TEMPERATURE, Cuvette, water bath, leal and
other surfaces. 24” Teflon®-covared {lexible wire, Stainiass steei disc
with epoxy back. Can be autoclaved. Useable to 150°C (300°F),
Probe head electrically Isolated connector not isolated. Detachable
lead. Time constant 0.3 sec.

%' D, | - “_"‘(
Lo__/—“?_-.:u:ry
-1—~_. —_— Y
T v max,

oo




Style
No.

427

405

403

406

410

404

415
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Probe Description

SMALL SURFACE TEMPERATURCE. Like YSI 421, bul with YSI 402
type juncture. Non-detachable lead, non-auloclavable. Useable to
150~C (300"F). Time constant 0.3 sec.

ot

AIR TEMPERATURE. Test rooms. incubators, remote air readings,
gas streams, etc. Stainless sleel cage around epoxy encapsulated
tharmistor. Useable to 150~C (300 -F). Time consiant 0 6 sec

! "' MAX

D

e —

TUBULAR. For rugged duly in liquid immersion. Fast response oral
or rectal. Stainless steei 53" dia. Useable to 150 C (300 F). Time
constant 3.4 sec.

THIN TUBULAR. Same as YS! 403, except diametar s '+ and probe
is less rugged, but response is faster. Useable t9 150°C (300 F).
Time constant 2.5 sec.

e

TUBULAR WITH FITTING, For readings in pipes or closed vessels.
Stainloss steel. Fitting withstands 500 psi. Useable \o 150 C (300" F).
Time constant 3.4 sec

. YW NPT
f::::—_{:”_—i)ﬂ{“@IZt:

TUBULAR-AUTOCLAVABLE. Like YSI 410, but with detachable lead.
Useful in biological apparatus such as heart-lung, heat exchanger,
otc. Stainless steel. Fitting withstands 500 psi. Useable to 150 C
(300 'F) Nol electrically isolated. Time constant 3.4 sec.

b0 W NPT,
=il
l" 1 ’l" 19" “

TUBULAR-GLASS. Chemically inert for hquid immersion use. Thet-
momelri¢ titration. Freezing point determination. Pyrex, 5" long.
Useable 1o 150°C (300F). Time constant 4.2 sec.

TUBULAR-LONG GLASS. Same as YS| 404 but with a length of 15 .
Pyrex. Useable to 150°C (300*F), Time conslant 4.2 sec¢,

—lr

GROUND GLASS JOINT. For temperalure monitoring and control in
all-glass systems. Pyrex. Useable to 150°C (300°F). Time constant
4.2 sec.

e 3~| 10/30 §

Questions? Contact FDA/CDRH/OCE/DID at CDRF@@.

Style
No.

419

Recommended range -40

Probe Description

TUB (LAR-PUOINTED METAL T foorge a0 o o
frud. soll, tobaceo, el Stamioss e g oo

Time: constant 37 see

-, R

e A—

- : 47 R o

TUBULAH-LONG POINTED METAL 7 rranr o ¢
lor deep insertion in semi.colidy Hao ro i ot
Slanless steel Useable to 150 C 200 0 b v
Time constant 4 3 sec

e
- /
- —T
T
36

TUBULAR-POINTED METAL Stamess wtes b -
solids. Useful in processing of food product. ko
150-C (300 F) High temperatire Tefien e .
(500 F). Time constant 3 7 sec

el b -

*u» D

to +150 C -40

to o+

RO RINTITICERE

specified, fow imit 15 -80 C. Vinyl lead wire may be subjedteg o 10
{212 FI. Vinyl probes and leads become ingreasingly brittio beitw 1

Probe interchangeability s +040 C at -80 C. 1025 C at - 40 C
+0.10°C from 0 to 70 C. +0.21 C at 100 C. +040 C at 150 C

Derived from measurements in water at 3 fl ‘sec . except 405 me asured
n moving arr at 10 {t./ssec. Approximately hive time constants are re-
quired for a probe to read 99% of a total temperature change.

Non-detachable 10" wvinyl covered shielded wwre except YSt 421, 41€
and 419 which have detachable leads. Water resistant junchons between
probe and lead wire should not be immersed Detachatre loads dra not
water resistant. Extension leads are avalable as folows. junctions are
not water resistant:

Style No. YS1 4010 — 10" Extension
Style No. YSI 4025 — 25 Extension
Style No. YSI 40580 — 50 Extension

Right angle molded phane plug.

Except as noted sensing elements and tead wires are eiectnical, -~ o0
trom the outer probie surfaces to provide maximum < afod, G oy -
and biomedical applications. Not for use 1 radic fregrar 4y o

402 — Tubing length to 24 ; Teflon mstead 4 vyt L

403, 410, 416. 418 —- Length to 36 ., benuds Lo 9y with I f
(specily angle, radws and tocatom

404 — Lengths from 1" to §

405 — Probe without cage: longth lo 15

406 — Same as 403 except v to ¥ berd radus

408 — Bends to 907 (specily angle and tocabom, longt 1. 1,

415 — Lengths from 5" {0 24~

419 — Lengths from 6" to 60

4009A, 421,427 — Teflon covered lead to 60 (consuitfictory for fon
bie temperature errer): epoxy encapsulated tharmnton w gt bon.
less steel disc

423 — Length to 5"

Longer leads to 250

Qrder probes and extension leads by style number directly frem Y5i
ranchised dealers. If you require a probe or lead moditication. prace an
“X™* alter the style number and describe the desired modilication Stan-
dard probes without moditications are generally avaitable off-the shelf
{rom your YSI dealer.

G o W T}

Wﬁl@ﬁ'ﬁ%ﬁf -796-8118 5
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YSi Series 500 Probes can be used with YS| Tele-Thermometers
for temperature measurement appfications requirin, extremely
small probes. They are Ideal for intramuscular, heart chamber,
and major vessel measurements, blood flow and thermal dilution
studles, implantation in biological tissue, and ather measurements
where rapid time constants and small physical size are important.
As indicated by the individual probe descriptions, only certain
probes are constructed with the thermistor sensing element and
lead wires electrically isolated from the outer surfaces of the
probes. i
CAUTION: In the presence of RF energy sources, local heating, |
temperature errors and probe damage may occur. In medical use :
_ remove the probe from the patient before activating electro- i
i

i

!

|

Selertien o ¥ 8 SR e it e

etz o

surgical or other direct-coupled RF energy sources.

Because the smali size of the thermistors used in YS| Series 500
Probes prevents use of the YSI process for interchangeability,
each probe has a different temperature/resistance track. With the
aid of conversion charts the probes can be used for reading true
temperature with YSI thermometers. The conversion gharts show
indicated temperature against true temperature for each specific
probe, directing the user how to correct temperature indicated on
the thermometer to arrive at true temperature.

YS! provides a conversion chart covering a range of -5 to +50°C
with each probe purchased. Conversion charts are individually
prepared for each probe and can only be used with the probe
serial number shown on the chart.

Conversion charts are not required when YSI Series 500 Probes
are used with the YS| Model 41 Tele-Thermometer. This special in-
strument provides the convenience of direct reading of true tem-
peratiie with Y8! Series 500 Probes when calibrated at the YSI
factory. (See page 15.)

Measurement accuracy using YS! Series 500 probes is con-
ditloned by the need for data conversion and by errors associated
with thermistor self-heating. Thermistors used in these probes
have very low thermal dissipation, and therefore the measurement
current itself can produce a small but significant temperature
offsel. Measurement currents differ with instrument model and in-
strument range. The error due to self-heating must be determined
in the specific measurement circumstance.

As with other YSI. probe series special configurations can be
designed for specific applications. Please consult YS! with your re-
quirements.

- £
I

L]

8 Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118




Style
No.

507
513
514

524

511

520

528

530

532

20" LONG ! 18"

Records Processed under FOIA Request 2015-5752; Released by CDRH on 09/30/2015

Probe Description

HYPODERMIC PROBE, 18 gauge

HYPODERMIC PROBE, 20 gauge

HYPODERMIC PROBE, 22 gauge. Stainless steel, solder sealed. For
subcutaneous intra-muscular, intravenous, or sma't area measure-
ments, monitoring gas streams. Autoclavable. Not electrlcally
Isolated. Time constant 0.2 sec.

%" D. !
ld )}

| ” -

HYPODERMIC PROBE. 24 gauge, stainless steel, epoxy sealed,
Same applications as YSI 507. Autoclavable. Not electrically isolated.
Time constant 0.1 sec,

%o
24 GA, [ :
-

— =
R

TISSUE IMPLANTATION. Non-toxlc polyethylene tubing for tissue
implant for long-term subcutaneous measurement. Non-
autoclavable, Electrically Isolated. Time constant 0.2 sec.

/|- 1" TO THERMISTOR [~ 924 D
[(C=aSe e e

T
|

fme o 2 e e

TISSUE IMPLANTATION. Teflon tubing, with partially exposed epoxy
encapsulaled thermistor suliable for thermal dilution and flow
measurement. Can be fed through 17 gauge or 18 gauge thinwall
hypodermic needles. Autoclavable. Probe electrically isolated, con-
nector not Isolated, Time constant 0.1 sec

¢ 039"
—_—

R a2

RADIO OPAQUE CATHETER (large). Partially exposed epoxy encap-
sulated thermistor In French #4 Radio Opaque Tellon Tubing, 40"
long, .052" diameter. Autoclavable, Probe electrically isolated, con-
nector not Isolated. Time constant 0.1 sec.

RADIO OPAQUE CATHETER (small). Like 528 but .041" diameter,
40" long. Autoclavable. Probe electrically isolated, connector not
isolated. Time constant 0.1 sec.

R

IMPLANTABLE BRAIN PROBE. Developed In conjunction with Mt.
Zion Hospital for RF brain leslons. Can be used for other applica-
tions. Stainless steel with Teflon covered silver leads, Not
autoclavable. Not electrically isolated. Time constant 0.2 sec.

—

—

1

,043" D, .005" D. WIRE

-40% o +150“C (-40" to +300' F); lead wire may be subjected to 100 C
(212°F).

Probes are not! Interchangeable.

Derived from measurements in water at 3 fl.7sec

Detachable 10' vinyl covered shielded wire, extept YS! H11 ruw
detachable; may be subjected lo 100°C (212 F1. Al probes gre
auloclavable except YSI 5§11 and YS| 532, Extension leads are iwvail itn
as follows: junctions are not water resistant:

Style No. YSI 4010 — 10" Extension

Style No. YS| 4025 — 25 Extension

Style No, YSI 4050 - 50 Extension

Right angle molded phone plug.

See Individual probe descriptions. Not for use in radio-frequency fieids,

Temperature conversion charts covering a range of -5 to +50 C arr
provided with each probe. Replacement charts. as well as charts, lor
temperature outside the -5 to +50' C range, may be purchased through
your YSI| dealer. You must specify the probe style number and serial
number {or which the chart s required. We recommend probes over one
year old be sent to the YS! Service Department for checking belore con-
verslon charts are made.

* YSI 507, 513, 514 — Lengths from 1" to 6”'; tip rounded; bends to 90
with minimum '4" radius (specify angle, radius and location).

YSi 511, 520, 528, 530 — Lengths from 1" to 36"; probe without lead.
YSI 524 — Lengths from 1" to 4"; tip rounded.

YSI 532 — Available without 10" detachable lead

Longer leads to 250

Order probes and extension leads by style number directly from YSI|

franchised dealers. |f you require a probe or lead modification, place an
»X" after the style number and describe the desired modification.

Il you are ordering a YSI Series 500 probe for use with medical re-
corders, such as E & M, Beckman-Offner, Sanborn and others. contact
the recorder manufacturer concerning its use with these systems. Some
maeadical recorders require modification or adaptation for use with these
probes. Special probe selection, 1200 chms, £5% at 40 C may be re-
quired.

If you are ordering YSI| Series 500 probes for use with a YSI Model 41
Tele-Thermometer, the probes and thermometer should be ordered
together to assure proper instrument cahbration I the probe 15 a
replacement, the Model 41 and all probes used with it should be re-
turned to the YSI faclory for calibration. (Sae YSI Model 41 page 15)

CBEST buen.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118 7
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Probes

Probes in the YSI Series 600 are primarily intended for use with the
¥SI Mode! 63RC temperature controller; however, they may also
ba used with some YS! temperature controliers under certain con-
ditions.

Dus to the wide temperature span covered by this probe series,
~75 10 +260°C (-100 to +500°F), a single probe design cannot ac-
curately measure over the entire temperature range. Therefore,
each probe contiguration Is offered In three ranges of -20 to
+125°C, +100 to +260°C, and -75 to +40°C.

This wide temperature range prohibits the use of YSI In-
terchangeable thermistors as the temperature sensing elements,
consequently the probes are not interchangeable. When these
probes are used, the controllers require use of an external tem-
perature reference making lack of interchangeability irrelevant.

The YS! Serles 600 probes are heavy duty laboratory and in-
dustrial style probes designed to give many years of dependabie,
repeatable performance. Special configurations can be manufac-
tured when standard probe designs will not meet your needs. Con-
sult the YS! factory for further information.

e mm i et ana g

7Sl Model 63RC Temperature Gaontrotlars
use YS! Series 500 Temperature Probes for
heavy duty faboratory and

industrial applications.

TBEST AURILETLE copyYl

8 Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Style Temparature
No Range Probe Descrlption
601 -20 to +125°C TUBULAR WITH FITTING. Stainless steel Im-
mersible probe with pipe plug fitting for tem-
602 +100 to +260°C perature control In closed vessels and pipes.
603 _75 10 +40°C Fitting withstands 500 psi.
I— %" D. %W NP T
= ju\n\D:J-
| o
611 -20 to +125°C  TUBULAR WITH SPRING LOADED FITTING.
R Stainless stee! with spring loaded pipe plug
612 +100 to +260°C fiting for measurement at bottom of drllled
613 _76 1o +40e¢  hole in solid material,
[— 4 D. %" N.P. T
c g\\m@m:
| 54"
621 -20 to +125°C  AIR TEMPERATURE. Stainiess steel probe for
o control of air temperature in test rooms, in-
622 +100 to +260°C cubators, ovens, gas streams, etc.
623 -75 to +40°C
Ve D.
631 -20 to +125°C TUBULAR. Stainless Steel, immersible,
. rugged duty probe well suited for temperature
632 +100 to +260°C  contro) in liquids.
633 -75 to +40°C
I;’/“" 0.
[ a— =
I 8" 1
641 -20 to +125°C  TUBULAR-GLASS. For liquid Immersion con-
R trol situatlons requiring chemical inertness.
642 +100 to +260°C  yg; g41 and 643 are Pyrex.
643 -75 to +40°C
E Yu" D,
| g

Questions? Contact FDA/CDRH/OCE/DID at CDRH- FOISTATUS@fda hhs. gov or 301-796-8118

Style Temperature
No. Range Probe Description
651 -20 to +125°C TUBULAR-GLASS LONG. For hqud imimer-
. sion control situations requiring long.
652 +100 to +260°C  chemically inert probe. YSI 651 and 653 are
853 7510 +40°C X
~ " D.
/ -
/T
I ]
} 15" —
661 -20 to +125°C SURFACE TEMPERATURE. Flat staryic-
R steel cup with epoxy back for surface ter-
662 +100 to +260°C  herature control.
663 -75 to +40°C
%" D,
'L"ezm:mmrﬂ/
-

Style nOmbers ending In “1" -20 to +125°C (0 to 250°F)
Style numbers ending in “2" +100 to +260°C (+212 to 500°F)
Style numbers endlng in "“3" -75 to +40°C {-100 to +100°F)

Probes are notl interchangeable,

Non-detachable 4' long high temperature leads {io 260°C). Water resis-
tant ]unchon between probe and lead wires should not be immersed.

Probe Ieads are terminated with two spade lugs.

Sensmg elemenls and lead wires are not electrically isolated from the
outer probe surfaces.

* 601, 602, 603, 611, 612, 613 — Lengths from 2" to 15",

s 621, 622, 623 — Protective cage removed; additional length to 12",
* 631, 632, 633 — Lengths from 2" to 36",

s 641, 642, 643 — Lengths from 2" to 5",

* 651, 652, 653 — Lengths from 5" to 24“,

* Longer probe leads in lengths to 25",

IREARS L] ‘
Order probes by style number directly from YSI franchised dealers. If
you requilre a probe or lead modification, place an “X" after the style
number and describe the desired modification. Standard probes without
modifications are generally available off-the-shelf.

EYRECUN

E@,TQ‘“ m-r‘;—'—‘
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YS! Series 700 Probes, used with suitable instrumentation, i
produce a linear response to temperature change. The sensing
element consists of two YS! precision thermistors in one probe.
When connected in a signal conditioning network, the output
signal is a varying voltage or resistance linear with temperature.

YS! Series 700 Probes are not useable with the YS! ther-
mometers and temperature controllers discussed in this catalog.
Their primary application is with YSI Thermivoit Signal Con-
ditioners or equivalents. When output voltage of these systems is
applied to a digital voltmeter or recorder, the result is a precise,
sensitive, direct-reading digital thermometer. YSI Series 700
Probes are also used with other YSI instruments, including the YSI
Model 91 Dew Point Hygrometer and the YSI Model 32 Digital Con-
ductance Meter. A detailed technical discussion on the application
of YSI| Series 700 Probes is contained in the YS! Thermistor
Products Catalog available on request.

All probes are interchangeable with +£0.15°C over the range of
-30° to +100°C. YS! Series 700 Probes are constructed with the
sensing elements and lead wires electrically isolated from outer
probe surfaces, except as noted, to provide maximum safety in |
medical and biomedical applications. .

CAUTION: In the presence of RF energy sources, local heating, | ;
temperature errors and probe damage may occur. In medical use !
remove the probe from the patient before activating electro-
surgical or other direct-coupled RF energy sources.

When cataloged probe styles are not suitable, custom probe
designs can be engineered to your specifications. Please call the
YS) factory to discuss your particular requirements.

Y31 Model O Dow Porat Hymeonn g
ase Y81 Senes 790 Yomperoture e
for monitoring ambiont toeporat

The YSI Mode! 32 Digitai Conductance Metor e
uses YS! Series 700 Tempeorature Probes i T
and YS! Conductivity Cells. !

A

el

i

10 Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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701

702A

703

704

705

708

709A

7008
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Probe Descriptlon

GENERAL PURPQOSE FLEXIBLE. Vinyl insulated probe. Useable for
short-term waler and sub-soil readings. Time constant 9.0 sec.

P
< e max. Lo,

SMALL FLEXIBLE GENERAL PURPOSE. Small diameter vinyl in-
sulated probe, Often used for esophageal, or cuvette temperatures.
For shart-term liquid immersion. Time constant 3.6 sec.

-L"'u" D. W D
s

TUBULAR., Stainless steel probe with vinyl cable. Stainless steelf por-
tion often used for continuous liquid Immersion, Time constant 3.6
sec,

I 35" D.
‘l 4" % ,"I"-{

TUBULAR PYREX GLASS. Glass portion is chemically inert for con-
tinuous liquid immersion. Thermometric titration. Freezing point
determination. Time constant 5.0 sec.

I 3" D,
- 8

AlR TEMPERATURE. Stainless steel probe suitable for test rooms,
incubators, remate air readings, monitoring of gas streams, etc.
Time constant 0.6 sec.

{l

"BANJO" SURFACE TEMPERATURE. Skin, oral, axiilary, water
bath, sir surface temperatures. Stainless Steel. Time constant 1.0
566,

‘JVHI” D- -
: oy 17 GAUGE
c',;——-‘-<EﬂE3:
l_ w."__l

ATTACHABLE SURFACE TEMPERATURE. Stainless steel cup,
epoxy backed. Easy to tape on flat surfaces. Good for heat loss or
compression elficlency study of plplng. Time constant 1.1 sec.

5% D, [ 12/" ‘T
: .: | FL{\T LEAD TEFLON
b MAX, 10"

ATTACHABLE SURFACE TEMPERATURE. Similar to 709A, but lass
flexible and more rugged with 10' vinyl covered paralle! leads.
Recommended for skin temperature measurements. Useable to
100°G (212°F), TIme constant 1.1 sec.

vo { mmmmme——

c— i

w MAX ' FLATLEAD
050 x 132 10

[}
i
-

Questions? Contact FDA/CDRH/OCE/DID at G
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Style
No. Probe Description

PHOS PROBE HOILDER Holder with Velery straps for roecuring the yoo
7098 probe 1o arm or leg lor skin temperature measurements o
exiended penods of time. Autoclavable (See e 10

710 TUBULAR WITH FITTING. Rugged. stairileet . Lied f0 1 ydn f 1
hitling. Surtable for taking readings in pipes o v L g i ety
Time constant 3.6 sec.

 ca D

::_:_1"1\“@]:3:

e 1y -

729 SMALL SURFACE TEMPERATURE Cuvelle, waler to ™
other surlaces. 24" Teflon-covered flexible wire. Star .-« 0%
with epoxy back. Time constant 0.3 sec
T e

~o———/—7—c1::§

" MAX.

731  GENERAL PURPOSE. Non-immerstble, epoxy tipped probe. Can t-
potled in place. Probe is suitable for temperature measurements o'
surfaces. Not electrically 1solated. Time constant 0.6 sec

-
T @R R
b 24" |

~30° to 100°C (~22° to +212°F); lead wire may be subjected to 100 C
(212=F).

+0,15°C {rom -30° to +100°C {~-227 to +212 F) when used with ap-
propriate Thermilinear circuits and instruments. (Consult the factory {or
further Information.}

Derived from measurements in water at 3 it./sec., except 705 and 731
measured in moving air.

Non-detachable 10 ft. vinyl covered shielded wire; may be subjected 1¢
100°C (212°F). Water resistant junction between probe and lead wire
should not be immersed. Extension leads are available as follows. june-
tions are not water resistant:

Style No. YSI| 7010 — 10’ Extension

Style No, YSI 7025 — 25' Extension

Style No. YS| 7050 — 50' Extension

3-wire 0.250 O.D. right angle molded phone plug

Sensing elements and lead wires are efectrically isolated from tv o

probe surfaces to provide maximum salety for medicat and broreer
applications, except for 731. Probes should not be used . ratc o
quency fields.

. r * 702A — Lengths to 24"; Tetlon instead of vinyl tubing

i ¢ 703, 710 — Lengths to 36"; bends {o 90" with %" o '2" radius (s vty
angle, radius and logation)

¢ 704 — Lengths 1" to 24"

» 705 — Probe without cage; longer probe to 12°

» Longer (eads to 250

Order probes and extenslon leads by style number directly from YSI
franchised dealers. if you require a probe or lead modification, place an

“X" after the style number and describe the desired medification. Stan-
dard probes without modifications are generally available off-the-shelf.

R &r 301-796-8118 11
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YS! electronic thermometers are precision laboratory instruments
designed to deliver precise, continuous temperature measure-
ments in the range of -80° o +150°C. They are rugged, remote-
reading devices that can be used with probes hundreds of feet
away when required. Most models are completely portable and
battery powered for convenient use in field and lab studies. Except
as noted, the instruments indicate temperature in both °C and °F,
and have recorder outputs.

All YS! Tele-Thermometers are direct reading with YSI| Series
400 Iinterchangeable temperature probes, which permit probes to
be changed or replaced without thermometer recalibration. YSI|
Series 500 non-interchangeable probes also may be used, but with
reduced accuracy and correction of the temperature reading as
explained in the YS| Series 500 probe discussion.

The various thermometers are available in a variety of tem-
perature ranges, as shown in the Temperature Range Selection
Chart, for precise medical, scientific and industrial measurements.

When ordering a YS| Tele-Thermometer, the Range Code letters
must be placed directly after the instrument model number.
“Stock™ temperature ranges are generally available from YSI
franchised dealer inventories. “Semi-Stock” ranges also are
avaifable from YS! dealers; however, these units will be
manufactured-to-order by YSI,

Temperature Range Selection Chart

Range Tempetature Ranges Accuracy Readability Available on
Code °C °F °Cc °oc Models
(Stock Temperature Ranges)

TA 20 to 42 68 to 108 0.2 0.1 41,43, 44, 47
TA 20 fo 43 68 to 109 *0.05 *0.01 49

TD 0 to 50 32 to 122 0.5 0.2 41,43, 44,47
TC 15 to 100 60 to 212 0.8 0.4 41, 43, 44, 47
TF 35 to 46 a5 to 115 0.1 0.05 41,43, 44,47
SC ~40 to +150 — ‘0.8 ‘0.2 42

SF —_ -4 to +302 *1.0 (°F) *0.25 (°F) 42

TUC 0 to 51 - 0.15 0.05 46

TU — 30to 110  0.25 (°F) 0.1 (°F) 46
(Semi-Stock Temperature Ranges)

TV -451t0 +10 -50to +50 0.5 0.2 47

TIY -40 to ~13 -40 to +10 0.3 0.2 43, 44, 47
TE -23to +40 -10to +105 0.6 0.3 41,43, 44, 47
TZ -17 to +48 Oto120 056 0.3 41,43, 44,47
TH - 4o +37 25to 100 04 0.2 41,43, 44, 47
TB 0 to 40 3210 105 0.4 0.5 41,43, 44, 47
TS 0 to 66 32to 152 0.6 0.3 41, 43, 44, 47
T 10 to 40 5010 104 0.3 0.2 41,43, 44, 47
TW 24 to 146 70 to 300 1.2 0.5 43, 44, 47
TG 25 lo 45 77t 113 0.2 0.1 41,43, 44, 47
K 27 to 43 80to 110 0.2 0.1 41,43, 44, 47
Tl 30 to 41 86to 106 04 0.05 43, 44

TR 35 to 60 95to0 140 0.3 0.2 41, 43, 44, 47
TQ 70 to 100 158 to 212 0.3 0.2 41,43, 44, 47
TIZ 88 to 150 190 to 302 0.6 0.3 43, 44, 47
SL -80 to +40 —_ *0.5 ‘0.2 42

SE — -20 to +80 *1.0 (°F) *0.25 (°F) 42

*These are “Mid" range statements. Accuracy and readability are slightly
less for “Hi" and "Low" ranges.

}

n.09/30/2015

YS! MODEL 42
. rugged, portabis, wige range

The solidly built YS| Model 42 Tele-Thermometer is a general pur-
pose instrument for field and [aboratory monitoring of temperature
from a singie probe. It is available in two °C and two °F ranges,
each covered by three overiapping scales selected by a front panel
switch. This is our widest temperature range instrument with
models available to cover the total span from -80° to +150°C.
Amtyent Trmporatinre
YSI Model 425E -20° to +80°F; YSI Model 425C 0° to 50°C
YSI Model 4251 -40° to +50°C; YS| Model 42SF 0° to 50°C
Probes
Direct reading with YSI Serles 400 Probes; useable with YS| Series 500
Probes with reduced accuracy and temperature correction {see probe
discussion).
Raecoraer Qutput:
120 to 0 mV; 50k ohm minimum input impedance recorder.
Povier
YSI Models 42SC, SF and SE powered by two 6.75 V mercury cells; YSI
Mode! 425L powered by three cells. 1000 hour life.
Size:
16.5 X 11.4 X 16,5 cm; 1.4 kg (6.5 X 4,5 X 6.5 inches; 3 lbs).

HOW TGO ORDER:
Order directly from YS! franchised dealers using the following part num-
ber:
YSI Mode! 42 {pius Range Code)

YSI MODEL 4002
. 32-channej swiich box

When piugged into a YSI Tele-Thermometer probe jack, the switch
box provides 12 probe inputs selected by a panel switch. This
device is particularly useful for converting YS! Models 42 and 43
single channel thermometers into muiti-channel instruments. It is
also useable with multi-channel instruments to expand capacity.
Suze:

19 X 9 X 12 cm; 0.9 kg (7.5 X 3.5 X 4.75 inches; 2 ibs).
HOW TO ORDER:

Order directly from Y S| franchised dealers using the following part num-

ber:

YS1 Model 4002

12 Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Yl MOGIRL 43
CerEpach weasntde, tean v O L

This is our basic single-channel Tele-Thermometer available In 18
temperature ranges, all reading in °C and °F. The Model 43 is
widely used in anesthesiology, critical care, and many other
general purpase medlcal, sclentitic and industrial applications.
Readout is on a mirror-scale, 42" taut band meter. A recorder out-
put facilities preparation of permanent records. A panel adjust-
ment compensates for battery aging. The front panel is easily re-
moved for battery replacement. Battery life is approximately 1000
hours. Add the YSI 4002 to make this a versatile 12-channel instru-
ment.

O T N P

0° to 50°C (32° to 120°F)

st
Direct reading with YS! Serles 400 Probes; useable with YSI Series 500

Probes with reduced accuracy and temperature correction (see probe
discussion).

T e Dot

1ob to 0 mV; 50k ohm minimum input impedance recorder.

Al
All models use one 1.5 V “D" cell, except TIY range which uses one 6.75
V mercury cell. 1000 hour life.

19 X 9 X 12 cm; 1.2 kg (7.5 X 3.5 X 4.75 inches; 2.75 Ibs),
WOl GHIR
Order directly from YS! franchised dealers using the followlng part num-
ber:
YSI| Model 43 {plus Range Code)

th

Questions? Contact FDA/CDRH/OCE/DID at CDR -BES{A 5290

The digital (LCD) Model 49TA is a precision thermometer primariy
intended for use in the operating room similar to the analog Model
43TA. It is also useful as a field and lab thermometer for general
purpose measurements from 20° fo 43-C (68" to 109 F). Special
features include a trend indicator to warn of rapidly rising or falling
temperature, selectable resolution of 0.1° or 0.01 , accuracy {0
+0.05°C, use of interchangeable temperature probes, electrical
isolation and other safety features. The only normal maintenance
is annual battery replacement. (No recorder output.)

+0.05°C from 30 to 40°C (at 25 %10 C instrument armbient), +0.1 F
from 86 to 104°F (at 77 +18°F instrument ambient). In measuring tem-
peratures from 20° to 30°C and 40 10 43 C (68 to 86 F and 104 1o
109°F) errors will be not greater than three times those stated above. At
instrument ambient temperatures of -10° to +15 Cand 35 to 50 C(t4
to 59°F and 95° to 1227F) errors will be not greater than twice those
stated above lor the appropriate measurement temperature. All above
are +1 digit resolution. Add temperature probe tolerance (0.1 G} to
calibrated accuracy.

0.01° or 0.1°C; 0.01° or 0.1°F selected by front panel switch.

Liquid crystal display. Entire display blanks if operating outside
calibrated range, or f tie probe becomes shorted, open, or has a large
resistance shift, or if an improper probe is being used. Letter C or £ re-
mains on to show that instrument is functional.

Flashing arrow In upper left of display indicates upward temperature
change of as little as 0.01°C per minute, providing there 1s a continuous
trend for at least 20 seconds. A step-change of less {han 20 seconds
duration will not be indicated, regardless of magnitude. Flashing lower
arrow indicates downward trend In the same manner.

A PR .
-10° to +50°C (14° to 122°F).

Four “D" cells provide approximately one year of continuous operation.
Red warning light indicates less than lour hours of battery use remamn-
ing.
RPN A
Direct reading with any YSI Series 400 interchangeable thermistor tem-
perature probe. Useable with YSI Series 500 non-interchangeable
probes, with reduced accuracy, and with conversion chart to correct in-
dicated reading (see probe discussion).
[CHIRPR LIRS TO L S T
Leakage not more than 5pA RMS @ 120 VAC RMS between prabe leads
and case (110 picofarads circuls to case capacuance). 2500 Volts
breakdown.

23.5x 13x 18cm; 1.6 kg (9.25 x 5 X 7 inches; 3.5 Ibs).
LW Tor o
Order directly from YS! franchised dezlers using the {ollowing part num-
ber:
YS! Model 49TA Digital Thermometer

7k COPT

1-796-8118 13
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Combined in this one compact package are all the features of the
YSI Model 43 single channel thermometer and the 12-channel YSI
Model 4002 Switch Box, The Model 44 will measure and provide a
recordable signal from up to 12 temperature probes, with a
manual panel swltch selecting the probe being read or recorded,
When YS! Serles 400 Probes are used readings are direct and
probes can be changed or replaced without recallbration. The In-
strument is portable, battery powered, and avaliable in any of 18
individual temperature ranges, all reading In both °C and °F.
0° to 50°C (32° {o 120°F)
" ,
Direct reading with YSI Serlas 400 Probes; useable with YS{ Serles 500
Probes with reduced accuracy and temperature correctlon (see probe
discussion),
R TS S I P
100 to 0 mV; 50k ohm minimum Input impedance recorder.

(RN

Powered by one 1.5 V "D" cell, except TIY range which uses one 6.75 V
marcury ceil. 1000 hour lite.

22 X 16,5 X 16.5 cm; 2 kg (8.75 X 6.5 X 6.5 inches; 4.5 |bs),
PR ey
Order diractly from YS! {ranchised dealers using the tollowing part num-
ber:

YSt Model 44 (plus Range Cade)

Forepetatore of

[N
IR TR I T R W)
FOU ool T s oy

dunpy pyroger betingg
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Applications requlring multi-channel automatic scanning often can
be met with this Instrument which will automatically scan 3, 7 or 11
probes In sequence with 20 second, 1 minute, or 5 minute readings
per probe. A motorlzed rotary switch, which also may be operated
manually, switches to the channel being indicated or recorded.
The Instrument Is designed so that all data can be recorded on a
single channel recorder. After completion of an aulomatic scan
gequence, the selector switch goes to an identitication channel
whose Input drlves the Indicator and recorder off scale. To identify
the recorded input from the particular probe it Is only necessary to
find the gap In the recorder chart and count forward to the desired
channel number.

0° to 50°C (32° to 120°F)

Direct reading with Y5t Serles 400 Probes; useable with YSt Serles 500
probes with reduced accuracy and temperature correction (see discus-
sion},

. R ]

1'00 to 0 mV. 50k ohm minimum input impedance recotder.
Avallable with 115 or 230 VAC, 50/60 Hz power.

25 X 15 X 19.7 cm: 3.4 kg (10 X 6 X 7.75 Inches; 7.5 Ibs).
b
Order directly from YSI {ranchised dealers using the following part num-
bers:
YS) Mode} 47 (plus Range Code) 115 VAC operalion
YS! Mode) 47-230 (plus Range Code) 230 VAC operation
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The YS) Model 46TUG offers excellent readabllity and accuracy by
using a meter with full-scate deflection of just 11°¢ (20°F on the
Model 46TU). A panel switch selects any of 5 overlapping tem-
perature scales in a total range of 0° to 50°C (30° to 110°F on the
Model 46TU), while a second switch aliows reading temperature
Input from any of 6 probes, In addition to increased accuracy and
readability the YSI Model 46 also features a linear recorder output
signal. Linearity is +0.03°¢ (£0.05°F) for accurate temperature
readings directly from linear recorder traces. This instrument is
particularly suited for Precise laboratory temperature measure-
ment with YS! Series 400 Interchangeable temperature probes.

0° to 50°C (32° to 120°F)

Direct reading with YS) Series 400 Probes; useable with YSI Series 500
Probes with reduced accuracy and temperature gorrection {see probe
discussion),

80 to 0 mV, 50k ohm minimum Input impedance recorder; linearity
£0.03°C Model 46TUC, +0.05°F Model 46TU.

.One 6.75 V mercury cell, 1000 hour life.
22x16.5x16.5cm; 2.5 kg (8.75x6.5x 6.5 inches; 5.5 Ibs),

Order directly from YS| tranchlsed dealers using the following part num-
ber:

YSt Made! 46 (plus Range Code)

This Is the only YSi Tele-Thermometer specifically designed to
permit direct reading of true temperature when using miniature,
non-interchangeable YSI Series 500 Probes. The instrument hag
six separate probe circuits, each of which can be individually
calibrated for use with a speclfic probe. When the instrument 1s or-
dered with YSI Serles 500 Probes, YS) will calibrate each individual
channel for use with a specific probe and engrave that channe)
number on the probe. Only that probe can be used in that channel
for true temperature Indlcation. Channels not calibrated for
specific YSI Series 500 Probesg will be calibrated for use with in-
terchangeable YS| Series 400 Probes. When ordering additionalj
probes the Instrument and ALL probes being used with it should
be returned to the YSI Service Department o assure proper
calibration. Only factory calibration can assure that a new probe
will indicate on the scale of the instrument, Due to the calibration
requirement this instrument Is not normally carried \n YSj
franchised dealer Inventories; however, it Is available through our
dealers with an approximate four-week delivery time,

0° to 50°G (32° to 120°F)

Direct reading with both YSi Serles 500 and Series 400 Probes when fac-
tory calibrated.To assure proper calibration, probes must be ordered al
the same time as the instrument, When ordering addttional probes
return the instrument and aJ) probes used with it to the YS| factory for
recalibration,

0 to 100 mV; 50k ohm minimum Input impedance recorder.

All models use one 1,5 v "p" cell, except TF range which uses one € 71, v
mercury cell. 1000 hour life.

2 X 16,5 X 16,5 cm; 2.5 kg (8,75 X 6.5 X 6.5 inches: 5.5 tbey

Order diractly from YS| franchised dealers using the followig part num-
ber:
YS| Model 41 (plus Range Cods) ses probe stalemant atave

'BEST AVAILABLE COPY |

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118 15
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The five YSI temperature controllers are slectronic Instruments
designed to maintain a set temperature within narrow limits. Tem- i
perature {s sensed by YS! Thermistor Probes which form one legot
a bridge, When probe temperature devlates from the controller's |
selling, the bridge becomes unbalanced, and the unbalanced !
vollage or error signal Is used to activate heating, cooling, alarm- !
ing, or other devices. i

YS! temperature controllers are of both on-off and proportional ! i
types, available in a varlety of temperature control ranges as
shown In the following table,

VRN i

Stability A ol on Y Bet ona i od e i e s oeyi ik
YSI Temperature Mid-Range of .
Modal  ~ Range Sensitivity  Settabllity  Control Polnt . | This low-cost, compact on-off controller with Its -70° to +260°C
6IRC ~70° to +260°C 0.05°C  +0.05°C £004°C | temperature range Is deslgned to take advantage of the excellent
71A  -10° to +120°C 0.03°C  £0.01°C +0.04°C 1 sensltivity of YSI Serles 600 Thermistor Temperature Probes,
72 0° to 120°C 0.001°C  %0.01°C +0.01°C ] : Coarse and fine controls facilltate precise setting of the control
73A  See73A Range Selection 0.02°C  +0.05% of Range +0.02°C , | ltemperature using a separate thermometer for temperature
Chart page 18 ; ! reference. When the probe senses a temperature differant from
74 -10° to +80°C 0.05°C  +0.05°C +0.04°C ; 1 the control temperature, a relay is activated to turn equipment on
o ! or off until the probe temperature returns to opposite side of the
., “dead band,"

Ly Thousands of Model 63RCs are being used to accurately control
i baths, ovens, Incubators, and laboratory and industrlal processes,
! This controller Is also frequently used In OEM equipment and as an
Inexpensive replacement for built-in controllers which have been
Inoperative or do not provide deslred sansitivity.

‘-70° to +260°C (-94° to +500°F)
Better than 0.05°G (0.1°F)
AR B
Settable to +0.05°C (0.1°F) with external reference; stabliity better than
+0.04°C with 20 VAC line voltage varlation,

Pt e %

~20° 1o +50°C (~4° to +120°F)

Settable to £0,05°C (0.1°F); stabllity better than 0,04°C with %20 VAG
Iine voltage varlation.

Lho
115 VAG, 50/60 Hz, 5 watls; total load 1000 watls, Factory wired for 115
VAC, easily converted by user to 230 VAC, 50/60 Mz, 8-terminal barrier
strlp, supplied without power cord,

22X 115X 7cm, 25kg (9 X 4% X 2% Inches, 5 Ibs.)

i

Designed for use with YSI Serles 600 probes; may be used with YSI
Serles 400 and 500 within the temperature ranges given for the specific
probas. YSI 400 and 500 Series probes have a phone plug terminatlon
which must ba replaced with spade lugs for use with the Mode! 63RC.

PO T ORGER
Order directly trom Y$| franchised dealsrs using the following part num-
bers:
YS! Model 63RC Temperature Controller
YS! 41603 Spare Relay

. L)

16 Questions? Contact;FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Temperature to be controlled Is easily set and accurately main-
tained by this highly sensilive, direct dfaring temperature con-
troller, Using YSI Serles 400 Interchangeable temperature probes,
control temperature from -10° to +120°C {s "dialed in” on easy-io-
read digital controls.

If the probe senses a temperature other than the control tem-
perature, a signal from the solid-state amplifier operates a relay.
One pole of the double pole-double throw power relay supplies AC
line power to back panel heat and cool convenience outlets, The
other pole is wired to a {erminal strip for switching line or other
voltages. Either set of contacts can operate heaters, cooling
devices, alarms, or other devices,

Red and white panel lights indicate the “heat” or “cool" control
mode. An uncontrolled convenience outlet is available to power
auxiliary equipment,

i o

-10° to +120°C by direct dlal using YSI Serles 400 Probes; expandable
to -80° to +260°C using YSI Serles 600 Probes with an external tem-
perature reference.

ittt

0.05°C below 30°C, 0.1°C from 30° to 90°C, 0.2°C above 90°C.
Voot by

Set by dials calibrated In tens, units, and hundredths ot a degree. Set-

table to 0.01°C with absolute accuracy of £0.5°C, including YSI Serles
400 Probe. Stable to 0.04°C with 20 VAC fine vollage variation.
EXCORTSTRNIN B IR RO
-25° fo +50°C (-4° to +120°F)
MR
Heavy duty double pole-double throw plug-in relay with both sets of con-
tacts rated at 1000 watts, non-inductive load.
Pl
Avallable 115 or 230 VAG, 50/60 Hz, 7 watts, Load up to 1000 watts. Out-
lets fused tor 10 Amps on 115 VAC model; 5 Amps on 230 VAC model.
Terminal strip not fused.

Tl

Palge
17.8 X 26 X 11.4 cm, 3.2 kg (7 X 10 X 4% inches, 7 Ibs.)
Prrote.
Designed lor use with YS! Series 400 probes; useable with YSI Serfes
600 probes with an external temperature reference. In certain situations
500 Serles probes can be used. Consuft factory for details.

HERW 10 DlheR
Order directly from YSI tranchlsed dealers using the following part num-
bers:
YSI Model 71A Temperature Controller (115 VAC)
YSI Mode) 71A — 230 Temperature Controller {230 VAC)
YSI 41604 Spare Relay

Questions? Contact FDA/CDRH/OCE/DID

Control capability of the YSI Model 72 Proportional Temperaturs
Controller exceeds that of on-off type controllers. I{ can maintair.
uniform temperature as closely as +£0.001°C withina range of 0 1o
+120°C, without the "hunting” usually associated with on-off con-
trollers.

Three dials directly set the controf point while a YSI Thermistor
Probe senses the temperature of the medium being controlled. As
temperature drops below the control point, the controlfer output
supplies just the required amount of power to hold the conirolled
zone at temperature.

Band width (sensitivity), the temperature drop of the controlled
medium required a cause power to the heater to go from off ta full
on, Is adjustable from 0.1° to 3°C to allow "tuning” the controller to
various situations. Panel lights indicate by brightness the propor-
tion of power being applied to the heater outiet. In situations re-
quiring control below amblent, a heater opposing some source of
continuous cooling {s normally used.

0° to 120°C by direct dial using YSI| Series 400 Probes.

Adjustable from 0.19 to 3°C. At 0.1°C band width selling, controller out-
put will vary 0 to 100% power for a 0.1°C drop of the sensed tem-
perature,

Set by direct dial. Short-term stability £0.001°C, long term +0.01-C. Will
not vary more than :£0.02°C with £10°C change in ambient and +20
VAC variation In line voltage with band width set at 0.1°C.

0° to +50°C (+32° to +120°F)
Max. load 10 Amps.

115 or 230 VAC, 18 watts, Total non-inductive load 1.1 kw for 115 VAC,
2.2 kw for 230 VAC 10 Amp fuse.

24 X 31 X 11.5 cm, 3 kg (9%2 X 124 X 4'2 inches, 7 Ibs.)

Dasigned for use with YSI Serles 400 probes. In certain situalions 500
and 600 Series probes can be used. Consult factory {or details.

Order directly from YSI (renchised dealers using the following part num-
bars:

YS| Madel 72 Temperatura Cantrolier (115 VAG)

YSI Model 72-230 Temperature Controller (230 VAC)

17

-mmﬁ%@fcﬁwﬂv or 301-796-8118
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The speed and convenience of direct diallng the temperature set
point anywhere from -10° to +80°C, plus thermistor sensitivity add
up to make the YSI Model 74 a low cost and versatile temperature
controller. This precision instrument is designed for accurate, con-
tinuous performance in both laboratory and industrial settings.
Temperature Is sensed by a YS! Series 400 interchangeable
probe. if the probe senses a temperature other than the selected
control temperature, a signal from the amplifier operates a relay,
This relay actlvates heat and cool outlets, providing power to turn
on and off heaters, alarms, and other devices. Red and white lights
indicate If probe temperature Is above or below the set point, and
which outlet is recelving power. A convenlence outlet can be used
to operate auxiliary equipment.
~10° to +80°C
Better than 0.05°C below 45°C and better than 0,1 C above 45°C
RS IS N
Sat by direct dlals readable to 0.05°C. Settable to £1.0°C absolute ac-
curacy, Including probe, Stable to :0.04°C with £20 VAC line voltage
variation,
Ainte o Tee
~25° to +50°C (-13° to 120°F)
Single pole-double pole plug-in relay with contacts rated at 10 Amps at
115 VAC, non-Inductive load, and 5 Amps at 230 VAC. Relay can be
used to power auxiliary relay for Inductive loads,
bors
Avallable 115 or 230 VAC, 50/60 Hz, 7 watts. Load up to 1000 watts, Out-
lets protected by 10 Amp fuse on 115 VAC models, 5 Amp fuse on 230
VAC models,

21,6 X 16.5 X 6.4 cm, 2,3 kg (8% X 6'%2 X 3% inches, 5 Ibs.)
Deslgned for use with YS! Series 400 probes. in certain situatlons 500
and 600 Serles probes can be used. Consult factory for details.

(R N § EN
Order directly from YS! franchised dealers using the following part num-
bers:
YS| Model 74 Temperature Controller (115 VAC)
YS| Model 74 — 230 Temperature Controller (230 VAC)
YS! 41603 Spare Relay

18 Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118

Ysl
Model

73ATA
73ATD
73ATC
73ATF

73ATV
T3ATIY
73ATE
73ATZ
73ATH
73ATB
73ATS
73ATJ
73ATW
73ATG
73ATK
73ATP

MODEL 73A RANGE SELECTION CHART

Temperature

OC OF
(Stock Ranges)
20 te 42 68 to 108
0 to 50 32 to 122
15 to 100 60 to 212
35 to 46 95 to 115
{Semi-Stock Ranges)
-4510 +10 -50 to +50
-40 to -13 ~40 to +10
-23 to +40 -10to +105
-17 to +48 0 to 120
-4 to +37 25 to 100
0to +40 32 to 105
0to +66 32 to 152
10 to 40 50 to 104
24 to 146 70 to 300
25 to 45 77 to 113
27 to 43 80 to 110
35 to 60 95 to 140

Accuracy
of Readout

°C

0.2
0.5
0.8
0.1

0.5
0.3
0.6
0.6
0.4
0.4
0.6
0.3
1.2
0.2
0.2
0.3

Readabllity
LAY

(¥

0.1
0.2
0.4
0.05

0.2
0.2
0.3
0.3

0.2
0.5

3
2
5
1
1
2

oooooo
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This versatile temperature controlier has the unique capabllity of
simultaneously maintaining temperature within preclse limits, ac-
curately indicating temperature, and providing a continuous signal
for temperature recording. It (s one of the few controllers to incor-
porate a DC probe to eliminate Interference often caused by AC
control systems, These features make the YSI Model 73A Ideal for
medlcal applications, as well as many research and industrial
tasks.

Models are avallable in 16 temperature ranges from -45° to
+146°C. Control lemperature can be dialed directly without exter-
nal reference, sensitivity can be varied from 0.02° to 0.4°C for op-
timum control, panel lights Indlcate operation in “heat" or “cool"
mode, and any YSI Serles 400 interchangeable probe can be used

' for temperature sensing.

16 temperature ranges avallable from -45° to +146°C. (See Tem-
perature Range Selection Chart.)

Adjustable from at least .02 to .4°C

Saltable by diract dlal to +0.5% aof control range using YSI Series 400
Probes. Stability £0.02°C with 5% (6 VAC) line voltage variation and
+2°C amblent change.

-25° to +50°C (-13 to +120°F)

Double pole-double throw plug-in reiay. Both sets of contacts rated at
1000 walls, non-inductiva load. One set connects line voltage o outlats,
second set accessible by a terminal strip on rear panel,

105-125 to 0 mV full scale for each temperature range. Recorder should
have minimum 100K ohm impedance.

Avallablo 115 or 230 VAC, 50/60 Hz, 6 watts, Total load to 1000 watts
non-Induclive. Outlets protected by 10 Amp fuse on 115 VAC modals, 5
Amp fuse on 230 VAC models, Terminal strip contacts not tused.

14 X 22.5 X 23.5 cm, 3 kg (5%2 X 8% X 9% inches, 7 Ibs,)

Designed for use with YSI Series 400 probes. In certain situations 500
Serles probes can be used. Consult factory for detalls.

PR EEENNE N
Order directly from YSI tranchised dealers using the following part num-
bers:

YSt Modal 73A (plus Range Coda) for 115 VAGC operation
Y$| Model 73A {plus Range Coda) — 230 for 230 VAC operation

YS! 41604 Spare Relay

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118 19
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YSI temperature Instruments are calibrated during manufacture
against working standards whose callbration Is maintained by the
YS! Metrology Laboratory, and which are traceable to temperature
and electrical standards calibrated by the National Bureau of Stan-
dards. The Matrology Laboratory also malntains a number of
primary thermometric standards in which it realizes temperatures
which are accepted values of the International Practical Tem-
perature Scale, verifiled by NBS-calibrated Laboratory Standard
Plaflnurm Thermometers,

Field instrumentation will, in time, drift from its factory catlbra-
tion. On the following pages will be found several products of ex-
ceptional stability which can be maintained as working standards
and used to verify the calibratlon of field Instruments, and one
product {The Model 60 Gallium Standard} which Is a true constant-
of-nalure fixed point standard developed at YSI. Larger gallium
cells for the standardization of primary laboratory thermometers
are also offered.

Y8l Is actively pursuing the development of other thermometric
standards at useful temperatures, and these will be announced as
they become available.

20 Questions? Contact FDA/CDRH/OCE/DID at CDR
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To achieve accurate dala during spectrophotomatric enzyme
measuremeants 1t Is critical that true substirate temperature be
known, not only as Iindicated by built-in or auxlitiary thermometers,
but as measured by a thermometer of laboratory standard quality
with an accuracy traceable to NBS. |l Is for this reason thal YS|
developed the Model 45CU Cuvette Thermometer.

This clinical laboratory tool has a readabllity and precision of
40.01°C and an absolute accuracy of £0.05°C, traceable to NBS,
Four high accuracy ranges have center poinis representing tem-
peratures most frequently assoclated with diagnostic enzymology:
25°, 30°, 32°, and 37°C. By establishing these at the midpoints of
the meter dial, full scale deviations of 4:1°C can be measured, A
fifth range of 20° to 40°C acts as a survey range providing con-
tinuous coverage of the four high accuracy ranges, plus the ability
to monitor and record rapldly varying temperatures.

Although primarily designed for use wilth spectrophotometers,
the portable Model 45CU Is also useful as a temperature standard
to calibrate and verify accuracy of laboratory thermometers and
other temperature related equipment and processes.

The ¥50 Maded bi) Godtin Tetape v tasee
Stonchard can ey used to cabiorabe the

Yoi BModel 35061 Goavette
for wue au o tranefer stunfard Cace page Y
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FLEXIBLE TUBING

4501 PROBE 70 SAMPLE CHAMBER
L--122 CM (48")
[
MAKE SURE THAT \
D--1MM ({0.039") PROBE PASSES
L 23 CM (9 THRU THE FITTING
IMMERSE AT LEAST 3MM {%*)
CUVETTE
.,
LIGHT-TIGHT SEAL
_q929 "
L=122CM M0") 05T BE MAINTAINED "
4502 PROBE ; FOAM GASKET
Ll LA - “
X omnrtx T I /E:‘
L 30 CM (129 ”
W--1.5 MM (0 060") /
T-0.5 MM (0.020") |
USE CARE WHEN ROUTING ,
ROUND SHARP CORNERS
AROY R - [l gm CUVETTE
IMMERSE COMPLETE EPOXY TIP i l/’
TIP 3 MM (0.125") MAX. DIA. > j/

The YS1 4501 Probe Is designed to measure cuvette temperature in
spectrophotometers with flow-through sample handling capabllity.
First, flush the cuvette and till with distilled water. Then replace the
tubing going to the cuvette with a section of flexible tubing and
route the probe through the tublng until the tip s Iimmersed at least
3 mm (%"} In the water,

In applications where the cuvette is not accessible via flexlble
tublng, the YSI 4502 Probe may be useiul. The thin, flat, flexible
probe lead wire can usually be passed under the ssmple chamber
cover, and Into the cuvette without light leakage.
tea - L T
l24“ 10 26°C, 29°to 31°C, 31° to 33°C, 36° to 38°C; readabili** preclision,
and rgproducibliity 0.01°C; absolute accuracy traceable to NBS, in-

cluding probe, £0,05°C within :0.1°C [rom center of scale and :0.1°C
for remainder of scale.

DEEE I b
20° to 40°C; readabllity, precislon, and reproducibility 0.12°C, absolute
accuracy traceable to NBS, including probe, 0.25°C.

Arcgreent feradee,
15° to 40°C

Hieo b
+60 mV full scale right, -60 mV fuli scale lsft from center zero; minimum
recorder input impedance 1000 ohms,

e

(TR

Provsies
Eveready #222 9 VDC baltery or equlvalent; approximate 60 day life
operated two hours/day,

Soty

"
21.5 X 11.56 X 15 cm, 1.5 kg (8% X 4% X 6 Inches, 3 Ibs).

Brroshres

YSI 4501 for flow-through spectrophotometers and general purpose
use; 1 mm dia, 23 cm length, flexible tubing, 4‘ lead; YS! 4502 general
purpose probe; 1.5 mm wide, 0.5 mm thick, 30 cm {ong flat flexible wire,
4' lead.

HINY 1O OHDE Y
Order directly from YS! tranchised dealers using the following part num-
bers:
Y3l Model 45CU Cuvette Thermometer
YS! 4501 Probe
Y81 4502 Probe

Questions? Contact FDA/CDRH/OCE/DID

e

The YSI Model 777 Thermilinear® Thermometer Is a porlable tem-
perature measuring sysiem rugged enough for lield use, yet wih
an accuracy normally associated only with laboratory instruments.,
Its unusual accuracy and resolution combine to make this a highly
useful tool for the standards laboratory.

Temperature is measured in three ranges covering a span ot
-60° to +130°C and read on concentric dials calibrated in tens,
units, and hundredths of a degree. A null meter indicates £0.5°C
deviation from the temperature indicated on the dials, Resolution
is 0.003°C. Measuring from -40" to +100“C, system absolute ac-
curacy, including probe, is £:0.05%C ‘r~r .able to NBS. Above and
below this range accuracy is £0.2"C using correction charts sup-
plied with each instrument. Probes are not interchangeable.

Power is provided by rechargeable batterles with built-in line
operaled charger, A recorder output facilitates preparation of per-
rmanent records,

Since the instrument is direct-reading in “C and may be located
adjacent to or remotely from the temperature sensing probe, it is
useful both as a transfer standard and for general purpose, high-
accuracy temperature measurements in field and lab.

-60° 1o 0¢, 0° to 100", 100 to 130°C.

40.05°C or hetter from -40" to +100'C; +0.2"C or better from -60" to
-40“C and 100" to 130C using correction charls. Accuracy traceablo to
NBS.

0.003°C
0 to 50°C
-25 o +25 mV, -0.5' 10 +0.5°C

5 ea 1,25V Nickel cadmium rechargeable batteries with built-in charger
for 115 or 230 VAC, 50/60 Hz.

31.6 X 13X 18cm, 5 kg (13 X 5 X 7 inches, 11 Ibs).
0.148" dia. by 12" long stainless steel, 10" lead wire; 5 sec ime constant

in wall-stirred water.

[T ER BV FR T

Order directly from YS! using the following part numbers
YSI Model 777 Thermilinear Thermometer
YS! 727 Probe
Underwater probe tor lake and stream work avallable on special v«
der. Consult factory

21
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This Instrument provides the laboratory with a primary tem-
perature calibration standard at 29.770°C, near the center of the
biological range. It is based on a constant of nature, the melting
point of 99.9999% pure gallium. By maintaining the gallium at the
melt temperature of 29,770°C for several hours, the system
becomes an In-lab primary temperature standard for calibrating
temperature probes, transfer standards, and various other tem-
perature related devices. It also provides an accurate fixed point to
ald with developing calibration curves in the manufacture of ther-
mistors and thermocouples.

The system consists of the YSI 6010 Gallium Cell containing ap-
proximately 35g of 99.9999% pure gallium, mounted in the Model
60, an automated device for controlling the cell's thermal environ-
ment. The Model 60 utilizes a solid-state thermoelectric heat pump
for freezing and melting the gallium. The gallium will reach the
melting point in approximately one hour and the melt plateau tem-
perature can be maintained for eight to ten hours.

A probe to be calibrated is inserted directly into the gallium cell
and its apparent temperature is compared to the Model 6010's
known temperature of 29.770 + 0.002°C. Likewise, a point on a
callbration curve can be established by observing the probe's
resistance at 29.770°C. A temperature monitor, controller, or
transfer standard is calibrated by placing the probe in the gallium
cell and then adjusting the device's readout or set point to
29.770°C. Thermistor and thermocouple probes to 3.2 mm
{0.125") can be inserted directly into the gallium cell.

The YS!| Model 45 CU Cuvette Thermometer is an ideal transfer
standard for use with the YSI| Model 60 Gallium Temperature Stan-
dard. This battery-powered and completely portabie thermistor
thermometer, described on page 20, has a readability of £0.01°C
with absolute accuracy of +0.05°C traceable to NBS. The instru-
ment is calibrated by placing the probe in the gallium cell, compar-
ing the meter reading to 29.770°C and, if necessary, adjusting the
reading accordingly. The 45CU can then be used as a transfer
standard to calibrate and verify the accuracy of laboratory ther-
mometers, controllers, built-in cuvette temperature readouts, and
other temperature related equipment and processes.

A larger gallium temperature standard is available from the YSI
Industrial Division. It accommodates thermometers not more than
11.4mm in diameter with stem length not less than 37cm, such as
Leeds & Northrup Models 8163 and 8167, YSI Models 8163 and
8167, and Hewlett-Packard Models 18111A and 18112A. YS!
Model 17402 is a cell in a melt environment enclosure for fully
automatic operation. The larger cell alone is availabie as YSI
Model 17401. The cell contains 500g of 99.9999+% gallium.

The cell is prepared for use by stotage for a few hours in the
laboratory refrigerator to solidify the gallium. 1t is then transferred
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to the melt environment, which automatically controls heat to
bring the cell rapidly to its melt plateau, and holds the plateau for
12 hours or more, cunstant within +£0.002°C. The cell may also be
operated in a controlied stirred liquid bath, and with careful bath
control, the plateau of constant temperature can be extended for
several days.

Although the melting point of gallium as a reference point on the
IPTS,, is a recent development, it has received considerable atten-
tion in technical publications. Reprints of several journal articles of
special interest to individuals considering use of the YSI Model 60
Gallium Temperature Standard are available from YS| on request.

29.770°C (Bn lhe |PTS4g scale) accurate to £0.002°C
18° lo 28°C (64° to 82°F)
a Available 115 VAC, 50/60 Hz, 1.2 A or 230 VAC, 50/60 Hz, 0.6 A
" 39,6 X 23.6 X 21.1 cm, 10 kg (15.6 X 9.3 X 8.3 inches, 22 Ibs.)
ER IR RS 2] SFRA
Order directly from YSI using the following part numbers:
YS| Model 60 Galllum Temperature Standard (115 VAC) (Controller
only)
YS| Model 60-230 Gallium Temperature Standard (230 VAC) (Con-
troller only)
YS1 6010 Gallium Cell
YS| 6022 NBS Cell Adaptor (Adapts Natlonal Bureau of Standards
SRM 1968 Gallium Cel!l for use in YSI Model 60)

YSI Model 17401 Gallium Cell (consult factory)
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The International Practical Temperature Scale 1948 (IPTSas) was
in almost universal use for thermometer calibration until 1968. In
1968, the IPTS4s was modified to bring it into closer conformity
with lthe thermodynamic Kelvin temperature scale, resulting in
IPTSes.

Converting to IPTSes would require rescaling and recalibration
of temperature devices throughout industry. Therefore, calibra-
tion issued by YSl are given in IPTS4s.

The YSI Standards Laboratory maintains calibration capacity of
primary and secondary fixed points of IPTS4. YSI manufactures
both thermistors (150°C max.) and Platinum Resistance Ther-
mometers. The standards capability outlined below has been
developed to satisfy both sensor types. These standards are inter-
compared with NBS.

°C, IPTSzs Material and equilibrium
-38.867 Triple point of mercury
0.010 Triple point of water
156.611 Liquid and solid indium
231.913 Liquid and solid tin
327.426 Liquid and solid lead
419.505 Liquid and solid zinc

Fixed points are employed in calibrating factory standards,
which in turn are used to verify working standards. Fixed point
temperatures are realized with an accuracy of £0.005°C at the
mercury point, £0.0005°C at the triple point of water, and better
than +£0.002°C at the indium, tin, lead and zinc points.

. S ; . et A - - H - 1
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To obtain a value of temperature in IPTSes from a calibration given
in IPTSes add the tabular value shown to the IPTSes value. A table
in 1°C intervals is also available.

t, °C add t,°C add
-80 +,0237 50 -.0103
-70 +.0336 60 -.0096
-50 +.0286 70 -.0081
-40 +.0237 80 -.0059
-30 +.0179 90 -.0032
-20 +.0117 100 .0000
-10 +.0055 110 +.0036

0 .0000 120 +.0075
10 -.0043 130 +.0116
20 -.0074 140 +.0159
30 -.0094 150 +.0204
40 -.0103
Wi T DR TR et Pt an iy e LT e

The following table indicates the values YSI accepts as defining
the equilibrium points in the scale of 1948.

Fixed Point Value Fixed Point Value

CQO. sublim -78.5097 Indium fr. 156.611
CO: triple -56.572 Tin fr. 231.913
Hg freeze -38.859 Lead fr. 327.426
Hg triple -38.867 Zing fr. 419,505
H.O triple 0.01 Alum fr. 660.462

v

In the cusiom group of temperature instrumentation ¥ 1.,

variely of special producls. Sometimes these are: cre-2% . »

devices for a specific task, such as a special range thermzs.- v -

a unique temperature probe. In other cases they are -
run items for OEM applications. A few YSI custom detogr - -
built products are illustrated below. We builld custom  ro.-
a regular basis and welcome your inquiry for termper.
products designed and manufactured for your
requirements.

Questions? Contact FDNCDRH/OCE/W; ﬁ@ﬁ?@@w .gov or 301-796-8118
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. These additional
YSi-Scientific
Instrument Catalogs

! f are available
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¢ the

on reguast:

° Dissolved Oxygen/BOD

° Oxygen Uptake

° Conductivity/Salinity

° Radiometer

° Dew Point Hygrometer

¢ Sugar and Starch Analyzer
¢ Blood Glucose Analyzer

° Cholesterol Analyzer

° Heat Stress

n
H Scientific Division

mmue Tomm YEIIOW Springs Instrument Co., Inc.
=_. Yellow Springs, Ohio 45387
ERMErs Phone 513-767-7241 « Telex 20-5437

BEST AVAILAGLE COPY|
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