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Dear Researcher:

Warner Instruments is proud to introduce our new Electrophysiology & Cell Biology Catalog.
This catalog contains many new products for cell imaging, biosensing, microinjection, and
electrophysiology.

Products Featured Include:

*PLI-100A Picoliter Microinjector - \\Vith three positive and two negative pressure capabilities,
the versatile PLI-100A is capable of large injections into capillaries or small injections into
mammalian nuclei.
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+ BioStat Multi-channel Potentiostat - The BioStat is a software-driven, multi-mode
potentiostat that can be used for measurement of pH, reactive oxygen species, L
and nitric oxide.

+ Compact Motorized Micromanipulator - Linear amplifiers, used to drive the stepper motors,
eliminate stray electromagnetic radiation; reducing noise and resulting in improved patch clamp
and electrophysiology performance.

Ty

* PFC-1 Proflow Chamber - Computer designed gaskets optimized for well-defined,
well-controlled shear-flow.

*RC-49FS Perfusion Chamber with Field Stimulation - Uses popular 18 mm round coverslip.
The low profile design allows for low entry angle patch electrodes.

3

+CL-200 Dual Channel Bipolar Temperature Controller - Single control temperature
adjustment, built-in protection for Peltier devices, open thermistor fault protection.

*New Zoom Stereo Microscopes - \ersatile, high performance, ergonomically designed
microscopes, with multiple stand options.

*ProgRes® Microscope Cameras - These CMOS and CCD cameras are suitable for all contrast
methods in light microscopy, C-Mount and USB2.0/FireWire interfaces. All ProgRes® cameras
include CapturePro® image capture software.

Sincerely,

L Mg
Ralph Abate
Business Manager, Warner Instruments
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Technical Support, Ordering, Payment,
Delivery, Terms and Conditions

Technical Support & Domestic Orders*

Warner Instruments
1125 Dixwell Avenue
Hamden, CT 06514 USA

phone 800.599.4203 (toll-free)

203.776.0664
fax 203.776.1278
e-mail  support@warneronline.com
website  www.warneronline.com

Domestic Orders*

Harvard Apparatus
84 October Hill Road
Holliston, MA 01746-1388 USA

phone 800.272.2775 (toll-free)

508.893.8999
fax 508.429.5732
g-mail bioscience@harvardapparatus.com

website  www.harvardapparatus.com

* See inside back cover for distributors outside of the United States.

Payment Options

Purchase Order
Terms are net 30 for customers with
pre-approved credit.

- Credit Card
V‘M Visa, MasterCard, American Express and Discover
e” are accepted.

Prepayment
To prepay, send check or money order with your purchase
g order. Call Harvard Apparatus customer service in advance for
S exact shipping charges or include your UPS or FedEx account

number. All checks should be made payable to Harvard
Apparatus, in U.S. Dollars and drawn on a U.S. bank.

Delivery Options
Shipping

Shipping charges are added to your invoice. Orders
ship UPS Ground service unless otherwise requested.

FOB Hamden, CT 06514

Terms and Conditions

Return Policy

If unsatisfied with a product purchased from Harvard

Apparatus you may return the item for credit or

replacement. You must contact us within thirty days of
receipt of your shipment to obtain a Return Authorization Number and
instructions to facilitate the return process. All returned products are
subject to inspection and approval by Harvard Apparatus prior to issuing
credit or replacement. Products must be in original manufacturer’s
packaging and include all instructions, manuals, and inserts. Products
returned in new condition will be charged a 15% restocking fee or a
minimum of $30.00. Products not in saleable condition will be returned
to the customer or assessed a refurbishment fee.

Harvard Apparatus will provide full credit for the following:
1. Iltems not supplied in accordance with your order.
2. Items that are defective at the time of receipt.

Returns not acceptable for credit include:
1. Items that have been customized

2. Items that are outdated, shelf-worn, damaged, or
used and therefore unsuitable for return to stock
for resale

3. Chemicals or sterile items that have been opened

4. Product(s) that have been exposed to harmful,
toxic or hazardous substances

Repairs

If your product is out of warranty but requires repair, you
must contact Harvard Apparatus and obtain a Return
Authorization Number and instructions to facilitate the
return process. All repairs are subject to the following:

1. Repair orders charged on a time and materials
basis

2. $150 per hour for labor with a $150 minimum
labor charge

3. All repairs are performed on a first in/first out
basis, only after receipt of a valid purchase order

4. Estimates available upon request

5. Some older products may not be repairable due
to component obsolescence

Minimum Orders

We appreciate all orders and therefore have no minimum order
requirement, however, a small handling fee of $10 will be added to
orders below $75.

© Copyright Harvard Apparatus. No part of this catalog may be reproduced in any form, by any means (electronic, mechanical, photocopying
or otherwise) without prior written permission of Harvard Apparatus. Harvard Apparatus reserves the right to discontinue any product in this
catalog at any time without prior notice. Not responsible for typographical errors relative to sizes, descriptions and/or pricing.

Note: Products in this catalog are for Research Use Only. Not for use on humans unless proper investigational device regulations have

been followed.

All Prices subject to change without notice. Prices are quoted in US dollars only, and are for shipment and use within the US only. Prices
listed do not include shipping charges. Shipping charges are prepaid and added to invoice at time of shipment.
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Oocyte Recording Chambers,
see page 12

Series 20 Chambers,
see page 16

JG-23 Ultra-quiet
Imaging Chamber,
see page 18

Series 30 Chambers,
see page 41

Series 40 Chambers,
see page 50

Series 50 Chambers,
see page 55

Series 20 & Series 30
Stage Adapters,
see page 64
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Chambers, Perfusion and Temperature Control
for Live Cell Imaging

o Imaging and Series 40 imaging
—a X .

5 Recording and recording

= Chambers P, Sy chambers

@ page 50

Stage Inline solution
Adapters heater and
page 64 coolers
page 117
~| (&P
X d ! J -
T A -
s
o i A .
—\.l oy

Temperature F
Controller Cables af

page 62 ’
Typical, complete package :

for use with 35 mm culture dishes and Warner 1
quick change chambers includes chamber,
temperature control, Inline solution

heater and stage adapter £ e,
Model Product N
=Y
Temperature O Rrc-aolp Quick Change Chamber 25 mm Low Profile il
Controllers € QF- Quick Exchange Heated Base L
! page 108 © SANIK Stage Adapter for 108 mm stage insert ___,___;x" L~
o _ @ SH-27B Solution Heater

'..: -_ - © cCc-28 Cable Assembly for Heater Platforms
5_§ i | (® TC-344B

Dual Channel Heater Controller

| == = - . .
l @b 6 f _."....‘. | @ \Cs8 Eight Channel Perfusion Valve Controller
_| N /) OW Series Objective Warmer
TC-124 Temperature Controller
(6] © Spill Sensor  Solution Leak Detector

6 Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com



Perfusion
Systems,
page 89

Objective
Warmers,
page 122

Spill Sensors,
page 105

Warner Instruments ¢ Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com 7



Section Page No.
Controllers

Chamber System Temperature Controllers,

TC-324B & TC-344B 108 - 109 TC-324B - Single Channel,

Bipolar Temperature Controller, CL-100 110 sce page 109

Bipolar Temperature Controller, CL-200 m

Model LCS-1 Liquid Cooling Systems 112

Bipolar Temperature Controller, TC-202A 113 CL-200 Dual Channel Bipolar

Temperature Controller, TC-124A 114 I:L"g:;aglmco"m’"er'

Model TC-144 Dual Temperature Controller 115 )

Warmed Platforms WP-10 & WP-16 116 gT
Solution Heaters é’-g

In-Line Solution Heaters, SH-27B, SH-27G & SF-28 117 SH-27B and SF-28, 2

Dual In-Line Solution Heater/Cooler, SC-20 118 BRI

Multi-Line In-Line Solution Heaters,

SHM-6 & SHM-8 119

Eight Line In-Line Solution Heater, SHM-828 120
Other Cooler/Warmers

Heater/Cooler Jackets, PHC Series 121 - ' TAi':gsesfzt:;:,COHtml

Objective Warmer, OW Series 122 : see page 127

Syringe Warmers
Syringe Warmer for six 10cc Syringes, SW-10/6 123
60cc Syringe Warmer, SW-61 124
60cc Syringe Heating System, SW-60 & SW-707 125

Syringe Warmers for 10¢, 60cc and 140cc,
SWS-10, SWS-60 & SWS-140 126

Accessories

TM-3 Temperature Monitor,

Holders for In-Line Solution Heaters 127 see page 128
Cables and Thermistors 127

Three-Scale Thermistor Temperature Monitor,

T™-3 128

Power Interface, PI-1 129

Syringe Heater Stand, PS-560 129
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TC-324B and TC-344B

Chamber System Temperature Controllers — Single and Dual Channel

Quiet operation optimized for patch clamp electrophysiology!
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TC-324B - Single Channel TC-344B - Dual Channel temperature controller shown with in-line solution
heater and heated platform with connecting cable.

* Ramped DC power for quiet operation
« Single control temperature adjustment Thermistor Readouts
« Manual DC setpoint Each channel reads two thermistors simultaneously: T1 for feedback
. . o . control of the system, and T2 for any point of interest. Temperatures are
A.mblent to 50°C operation ) displayed on the meter and are also available at front panel outputs for
* High temperature models available recording devices. Unical thermistors are used throughout and can be
replaced without the need for recalibration.

$13]]04Ju09

The TC-3248 and TC-3448 heater controllers have been designed to Temperature controllers require the use of an adapter cable (CC-28) to
provide quiet power to a variety of perfusion heating devices including connect to Series 20, Series 30 and QF Series platforms. In-line solution
Warner Series 20 heater platforms, solution in-line heaters, and culture heaters do not require an additional connecting cable.

dish heaters.

Each channel can supply up to 18 watts into an 8 Q load. Maintenance of
temperature setpoint is controlled automatically via thermistor feedback.
A loop-speed selector allows for selection of three feedback speeds to
optimize the stability of the thermal response of the device being heated.
Temperature setpoint may also be manually set in MANUAL mode.

Ease of Use

In AUTO mode, the desired temperature is set with a single SET
TEMPERATURE control. The connected platform, solution heater, or other
device is automatically driven to the set temperature. Accuracy is typically
better than + 1°C, and under ideal conditions will approach + 0.1°C.

In MANUAL mode, the controller provides DC output to the heater blocks,
adjustable from zero to +12 volts.

Set temperatures range from ambient to 50°C, or from ambient to 65°C
for high temperature models.

Quiet Operation in Recording Setups

Highly filtered DC supplies and slow-ramped analog switching circuitry
deliver power without adding noise to the system. As such, the TC-324B
and TC-344B have been optimized for electrophysiology applications.

108 Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com



TC-324B and TC-344B

Chamber System Temperature Controllers — Single and Dual Channel (continued)

TC-344B Dual Channel
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controllers

Specifications (per channel) Order#  Model Product
Max. Output Voltage 12V DC W4 64-0100 TC-324B Heater Controller, Single Channel
Max. Output Current 1.5 Amps W4 64-0101 TC-344B Heater Controller, Dual Channel
Max. Output Power 18 W (8 Q load) W4 64-1453 TC-324BHT  Perfusion Heater Controller
Manual Voltage Range 0to 12V Single Channel with High Temp
A o
Temperature Range Ambient to 50°C or ambient to 65°C MOdIfIFatlon’ 65°C
Recorder Outputs T1 (Control Thermistor) 100 mV/°C WA464-1454  TC-344BHT EerflusLon Heftgrhclcjlpt[lo_lller
T2 (Monitor Thermistor) 100 mV/°C Muad'g anne (‘SA.‘ISEC ignh femp
Inputs Rear Panel BNC for T2 - odification,
(TA-29 Thermistor Cable assembly) Accessories and Replacement Parts
Meter 31/2 digit LED display of: W4 64-0106 CC-28 Cable Assembly for
Set Temperature, 50°C maximum Series 20 Heater Platforms
T1 (Control Thermistor) temperature -
T2 (Monitor Thermistor) temperature W4 64-0109 CC-35 Cable Assembly with
Heater Voltage, 12 V maximum Unterminated Outboard End
Power Requirements 100-130/220-240 VAC, 50/60 Hz, 70 VA
Enclosure Dimensions (H x W x D):
TC-324B 89x20x25.4cm;
Shipping weight 3.6 kg
TC-344B 89x43x25.4cm;
Rack Mount hardware included;
Shipping weight 6.8 kg
Warranty Two years, parts & labor

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com 109
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CL-100

Bipolar Temperature Controller

Optimized for the SC-20 In-line Solution Heater/Cooler

ACC-1 - Adapter cable
for 8 pin Din heaters

* Quiet operation

* Built-in protection for Peltier devices

* Single control temperature adjustment
* Freeze alert

» External inputs for computer control

The CL-100 Temperature Controller is an automatic single channel
controller capable of accurately maintaining a Peltier device between
0° and 50°C. The CL-100 will also maintain a resistive heater from
ambient to +65°C.

While the instrument has several uses, it is specifically designed to
control the Warner SC-20 Dual In-line Solution Heater/Cooler. When
coupled with the SC-20, the CL-100 provides efficient control of perfusion
solution temperatures.

The unit is simple to use with a single control for temperature adjustment
and a loop speed switch to optimize the response of the system. Power
for the instrument is provided by an ultra low noise power supply making
it suitable for use in sensitive electrophysiology applications.

Built-in circuitry limits the maximum temperature of the Peltier to prevent
damage and a freeze alert indicates when the cold side of the Peltier
reaches 0°C.

Specifications

Max. Output Voltage +15V DC

Max. Output Current 24 A

Max. Output Power 36 W (8 Q load)
Manual Voltage Range Oto15V

0 to 50°C Peltier,
ambient to +65°C resistive

Temperature Range

Recorder Outputs:

100 mV/°C
100 mV/°C

Control Temp Out

Monitor Temp Out

Inputs:
Front Panel BNC
Rear Panel BNC
Rear Panel BNC
Rear Panel

for external thermistor

for external set temperature

for external voltage set

15 pin female “D”
Meter (3-1/2 digit LED display of):
Peltier Set Temperature 0 to 50°C maximum

Control Temperature

Monitor Temperature

Output Voltage, +15 V maximum
100-130/220-240 VAC, 50/60 Hz, 80 VA, user selectable
8.9x20.0x25.4 cm (Hx W x D)

Power Requirements

Enclosure Dimensions

Shipping weight 5.6 kg

Warranty Two years, parts & labor

Order # Model Product

W4 64-0352  CL-100 Bipolar Temperature Controller

Accessories and Replacement Parts
W4 64-0353  SC-20

Solution Heater/Cooler Two Line

W464-1430 SHM-828  Solution Heater Eight Line
No Manifold
W4 64-1427 ACC-1 Adapter Cable for

8 pin Din Heaters

Cable with Bead Thermistor
for Heater Controllers

W464-0107 TA-29

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com



NEW CL-200

Dual Channel Bipolar Temperature Controller

) or

* Single control temperature adjustment
« Built-in protection for Peltier devices
* Open thermistor fault protection

» Heat loss compensation mode

* Quiet operation

The CL-200 Dual Temperature Controller is an automatic two channel
controller capable of accurately maintaining two Peltier devices between -
6° and 65°C. Power for the instrument is provided by an low noise power
supply making it suitable for use in sensitive electrophysiology
applications.

While the instrument has broad compatibility, it is specifically designed to
control the SC-20 Dual In-line Solution Heater/Cooler in combination with
any of our heated and cooled stage chambers.

The CL-200 is simple to use with a single control for temperature
adjustment. While total automatic control is provided in the automatic
mode, a manual control mode is also available. A loop-speed selector is
available to optimize the feedback response of the system to the intrinsic
thermal delay characteristics of the setup.

In addition, the CL-200 has a new heat-loss compensation control that
allows the instrument to control the temperature at a location downstream
from the temperature source.

A feedback thermistor switch allows the user to select which thermistor is
used for feedback control. Choosing T1 (control thermistor) uses the built-
in thermistor attached to the peripheral device. Selecting T2 (monitor
thermistor) allows control at the user selected location of the monitor
thermistor (T2).

Built-in circuitry limits the maximum temperature of the Peltier to prevent
thermal damage, and a freeze alert/alarm indicates when the cold side of
the Peltier reaches 0°C.

Specifications

Max. OQutput Voltage

+15V Heat/Cool, 0-15V Heat-Only

Max. OQutput Current

5.0 Amps DC each channel

Max. Output Power

75 Watts @ 3Q2 load each channel

Set-Temperature Range

-6 °C to 65 °C Heat/Cool ambient to
65 °C resistive

Recorder Outputs, each channel

Control Temperature, 100mV/°C
Monitor Temperature, 100mV/°C

Inputs, each channel

Monitor Thermistor, 10KQ @25 °C
100KQ @25 °C (switchable)
External Temp Set (auto mode)
External Voltage Set (manual mode)

1/0 Connector, each channel

15-pin “D” connector

Panel Meter, each channel

3-digit LED display of:

Heat Loss Compensation Temp
Set Temperature

Control Temperature

Monitor Temperature

Output Voltage

Output Current

Panel Meter Resolution

0.1°C/0.01V/0.01A

Power Requirement

97-265 VAC / 200VA Max

Weight 4.54 kg

Dimensions (HXWxD) 8.9x426x29.2cm(HxWxD)
Warranty One year, parts & labor
Order # Model  Product

W4 64-1708  CL-200 Dual Channel Bipolar

Temperature Controller

Accessories and Replacement Parts

W4 64-0353  SC-20

Solution Heater/Cooler Two Line

W464-1659 QE-1HC

Quick Exchange Stage Incubator

W464-1632 TB-3CS

Thermal Insert for Prior

NanoScanZ and chamber

slides

W4 64-1636 TB-3 CCD

Thermal Insert for Prior

NanoScanZ and 35 mm
Petri dishes
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Model LCS-1

Liquid Cooling System

» Complete self contained liquid cooling system

» Designed for use with all Peltier driven devices
from Warner Instruments

* Electrically and mechanically quiet

The LCS-1 Liquid Cooling System from Warner Instruments is a versatile
and simple to use thermal control accessory. This apparatus circulates
water through a fan/radiator housing and is designed to easily and quietly
remove excess heat from the Peltier portion of all Warner devices
employing this technology.

This heat exchanger can also be used with any apparatus, allowing the
quiet removal of heat energy via the movement of circulating water. A
great deal of effort has been dedicated towards making this system both
mechanically and electrically quiet.

The LCS-1 is supplied with 20 feet of 1/8" ID x 1/4" OD Tygon tubing, one
bottle of antifreeze, and a desktop power supply with line cord.

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com

Specifications
Pump rate 4201/hr (111 gal/hr)
Power Input Universal Input 100-240 VAC 50/60Hz

Power Qutput

12 VDC 540 mA

Power Connector Type

15 pin Male “D"

Physical Dimensions:

Chassis Size (DxW xH)49.5x21.3x9.5cm
Weight 3.63 kg (81 Ibs)
Chassis material Aluminum
Water Jacket Ports Male thread to1/8" Barb Fittings
Warranty One Year
Order# Model Product

W4 64-1922 LCS-1

Liquid Cooling System

Replacement Parts

W4 64-1704 ANT-1

Replacement antifreeze Propylene
Glycol non-toxic 20z

Compatible with these items

W4 64-0353 SC-20 Solution Heater/Cooler

W4 64-0450 BLM-TC Bilayer Thermocycler System

W4 64-1632 TB-3CS Thermal Insert for Chambered Slides
W4 64-1636 TB-3 CCD Thermal Insert for 35 mm Dishes

W4 65-0043 PDMI-2  Open Perfusion Micro-Incubator
W4 65-0044 PSMI Patch Slice Micro-Incubator

W4 65-0101 CSMI Chambered Slide Micro-Incubator




TC-202A

Bipolar Temperature Controller

Works with all Harvard Apparatus Micro-Incubation and Tissue Slice Chambers

* Low Noise

 Bipolar or monopolar operation

» Temperature control from 0° to 50°C
* Digital display

» Excellent stability

The TC-202A Bipolar Temperature Controller is the next generation of the
TC-102 Monopolar Temperature Controller. This instrument operates with
all Harvard Apparatus micro-incubators to provide both heating and
cooling functions for life science research purposes.

Because the TC-202A is bipolar, it is ideally suited for use with Peltier
devices such as those built into our PDMI-2 Open Perfusion Micro-
incubator, PSMI Patch Slice Micro-incubator, and CSMI Chambered Slide
Micro-incubator.

While the unit has multiple uses, it has been designed as an ideal
companion for Harvard Apparatus/Medical Systems Peltier-based
micro-incubators. In its monopolar mode, the TC-202A efficiently controls
microincubators that use resistive heaters such as the Leiden Micro-
incubator Systems and the BSC-BU Brain/Tissue Slice Chamber units.

Specifications
Temperature Setting Range 0to 50°C
Temperature Regulation +0.2°C

Temperature Display 0.1°C resolution

Chamber Temperature Thermolinear type, 36 KQ
Sensor nominal at 25°C

Voltage Range OtoxhV

Current Range 0to+6 ADC

Case Size (W x Hx D) 48.3x89x33.7cm(19x3.5x13.25in),

19in. rack mountable

Weight 5.7 kg (12.51b)

Power 150 W, 120/230 VAC, 50/60 Hz,
user selectable

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com

Flexible

The TC-202A allows the researcher to control the command temperature
from alternative locations. In the case of the PDMI-2, PSMI, and CSMI
micro-incubators, temperature is controlled either from a thermistor
placed in the bath, or from a second thermistor permanently positioned
on the plate containing the regulated surface of the Peltier devices.

Accurate

Accurate thermal control (+0.2°C) is achieved by sensing temperature
with a miniature thermistor, digitizing the thermistor signals, and then
proportionally regulating a low noise DC current output. Current output is
also regulated to match the thermal time constants of small systems
(such as micro-incubators), thus minimizing initial overshoot and
oscillations about the set point.

Other Features

e [ ow electrical noise for sensitive electrophysiology recordings

e Stable long term operation

e Excellent temperature stability at user selectable set points

e Fasy to use, digitally set command temperatures

e \/ersatile monopolar or bipolar operation (heat only or heat and cool)
e Temperature profile monitoring capability

e Qver-temperature shut down

Order# Model Product

W4 65-0045 TC-202A Bipolar Temperature Controller
for use with PDMI-2, PSMI, CSMI,
LU-CB-1, LU-CPC-CEH, and BSC-BU.

Includes BSC-T3 Thermistor

Accessories and Replacement Parts

W4 65-0057 BSC-T3 Bath Thermistor for use with
PDMI-2, PSMI, LU-CBT1, and

TC-202A (36 KW total)

W4 65-0056 BSC-T3A  Bath Thermistor for use with

LU-CPC-CEH

W4 65-0098 BSC-T2 0ld Style Bath Thermistor for

Obsolete TC-102

W4 65-0016 BSC-T2A  0ld Style Bath Thermistor for

use with LU-CPC-CEH and TC-102
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TC-124A

Temperature Controller

Designed for use with Warner OW Series Objective Warmers and SWS Series Syringe Warmers

BAC-1 - Battery
adapter cable

» Easy to use

* Command temperatures digitally set
* Ambient to 65°C temperature range

» Can be powered from 12 volt battery for
sensitive electrophysiology applications

The TC-124A Temperature Controller from Warner Instruments is a
simple, low cost device designed for use with our microscope objective
warmers and the SWS Series syringe warmers.

This unit is a basic on-off controller with slowly ramped switching speeds
making it ideal for large mass devices where the temperature changes
slowly.

The LED display reports the actual temperature of the connected device.
Adjustment of the set temperature using either the heat up or heat down
buttons causes the display to momentarily report the set temperature.

TC-124A shown with
warmed platforms
for 35 mm Petri
dishes

This compact instrument takes up very little space and may be powered
from the 12 VDC wall power supply (included), or a 12 volt battery for low
noise applications.

Specifications

Input Voltage Range 9to 16 VDC
Max. Output Current 1.2A

Max. Output Power 13W

Set by DIP Switch:
Ambient to +65°C

Temperature Ranges (4)

Meter 3-Digit LED display

Meter Resolution 0.1°C

Panel Indicators Red: Heat-up Condition
Green: Heat-down Condition

Yellow: Displaying Set-Temperature

Features Pushbutton entry of Set-Temperature Set-
Temperature displayed for 3 seconds after
adjustment

Enclosure Dimensions 21x6.6x11.1¢cm (HxWxD)

Weight 92 grams

Warranty One year, parts & labor

Order#  Model Product

W4 64-1545 TC-124A  Temperature Controller,

120 VAC US

W4 64-1545E TC-124AE  Temperature Controller,

240 VAC Europe

W4 64-1606 BAC-1 Battery Adapter Cable

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com



Model TC-144

Dual Temperature Controller

* Ambient to 65°C temperature range

* Compatible with Warner’s objective warmer,
syringe warmers, and warmed stage insert

» Can be powered from 12 volt battery for
sensitive electrophysiology applications

» Large, easy to read LED display

The TC-144 Dual Temperature Controller from Warner Instruments is a
simple, low cost device designed for use with our microscope objective
warmer or the SWS Series syringe warmers. This device is capable of
driving two objective warmers simultaneously.

This compact instrument is a basic on-off controller with a slowly ramped
switching speed, making it ideal for large mass devices where the
temperature changes slowly.

The LED display reports the actual or set temperature of either channel.
Front panel LED's indicate the currently displayed information.

Supplied with universal input voltage power supply and plug kit for major
countries.

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com

Specifications

Objective Warmer

i) e

Input Voltage Range

910 16 VDC

Maximum Output Current

1.2 A (per channel)

Maximum Output Power

13 W (per channel)

Temperature Ranges (4)

Set by DIP switch: ambient to +65C

Meter Resolution

0.1°C

Display

LED, 3 digit, 10 mm (0.4 in) high

Panel Indicators:

Red Heat-up condition
Green Heat-down condition
Yellow Displaying set-temperature or view
temperature
Features Pushbutton entry of modes, dust-proof,

splash-proof case

Physical Dimensions:

Case Size 21x6.6x11.1cm (HxWxD)
Shipping Weight 0.5kg
Warranty One year, parts & labor
Order # Model Product

W4 64-1655 TC-144

Temperature Controller Dual

Accessories/Replacement Parts

W4 64-1606 BAC-1

Battery Adapter Cable

W4 64-1665 OW-1

Objective Warmer for 23-28 mm
Objectives

W4 64-1662  WP-10

Warmed Platform 10 mm Aperture

W4 64-1663  WP-16

Warmed Platform 16 mm Aperture

W4 64-1584  SWS-10  Syringe Heater for 10 cc Syringes
W4 64-1560 SWS-60  Syringe Heater for 60 cc Syringes
W464-1585 SWS-140 Syringe Heater for 140 cc Syringes
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Model WP-10 and WP-16

Warmed Platforms for 35 mm Petri Dishes
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= » Temperature control from 25 to 65 C Specifications (continued)

[3°] . .

= » Stage adapters for all major brand microscopes Physical Dimensions:
* Low Cost Systems available Warmed Platforms (Dx L) 79.4x 3.2 mm

Aperture Size (D) 10 mm-WP-10, 16 mm- WP-16
Warner Instruments warmed platforms are designed to maintain the Weight 50 g
temperature of 35 or 50 mm Petri dishes and glass or chambered slides. Cable Length 24m
Available with aperture sizes of 10 and 16 mm, these aluminum platforms Connector Type 4 pin Male RJ-22
provide excellent mechanical access from below and very good heat Warranty One Year
conductivity. Platforms are finished in black anodize for corrosion
rotection and to minimize stray light reflectance. A grove in the to

p v g P Order # Model Product

surface of the platform allows Petri dishes with a raised bottom to

achieve full contact with the platform heated surface. W4 64-1662  WP-10 Warmed Platform 10 mm Aperture

W4 64-1662D WP-10D  Warmed Platform 10 mm Aperture

Control of platform heating is provided by our TC-124A and TC-144 for use with TC-324B/TC-344B
temperature controllers. Complete systems are available for Nikon Temperature Controllers
microscopes using a 108 mm stage insert and for Olympus microscopes W4 64-1663  WP-16 Warmed Platform 16 mm Aperture

using a 110 mm insert W464-1663D0 WP-16D  Warmed Platform 16 mm Aperture

Complete systems include a warmed platform (choice of aperture), a for use with TC-324B/TC-344B
TC-124A temperature controller (select line voltage), and a SA-NIK stage Temperature Controllers

adapter for the Nikon systems or a SA-OLY/2 stage adapter for the Systems Below Include TC-124A Temperature Controller,
Olympus systems. Warmed Platform, and Stage Adapter

Stage adapters are available for all major microscopes; the warmed W4 64-1666  WPN-10 ~ Warmed Platform for Nikon
platforms use Warner's series 20 stage adapters. Please see page 64 10 mm Aperture

for detailed information regarding the stage adapters. W4 64-1667  WPN-16 ~ Warmed Platform for Nikon

16 mm Aperture

W4 64-1668 WPN-10E  Warmed Platform for Nikon
10 mm Aperture (for 240 VAC)

W4 64-1669 WPN-16E  Warmed Platform for Nikon

Specifications

Temperature Range 25° to 65°C 16 mm Aperture (for 240 VAC)
A £0.1°C

ceuracy - : T W4 64-1670 WPO0-10  Warmed Platform for Olympus
Feedback Thermistor Built in Unical 10kQ at 25°C 10 mm Aperture
Controller TC-124A/TC-144 Single and Dual W464-1671  WP0-16  Warmed Platform for Olympus

Channel Controllers 16 mm Aperture

W4 64-1672 WPO-10E  Warmed Platform for Olympus
10 mm Aperture (for 240 VAC)

W4 64-1673  WPO-16E  Warmed Platform for Olympus
16 mm Aperture (for 240 VAC)

116 Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com



SH-27B, SH-27G and SF-28

In-line Solution Heaters

Quiet Temperature Control for Flowing Solutions

* Quiet operation
« Ambient to 50°C
e Fast or slow flow

* Designed to work with the TC-324B and TC-344B
Temperature Controllers

In-line solution heating is the simplest and most effective method of
warming perfusion solutions. The heater is connected to the chamber
with a short length of tubing such that the warmed perfusate flows
directly into the chamber bath. Depending on bath volume and other
factars, in-line solution heating by itself may be sufficient for many
applications.

The model SH-27B will accommodate flow rates up to 10 ml/min while
the model SF-28 is designed for slower flow rates of 2 ml/min or less.

Both models feature a straight flow path for easy cleaning. The stainless
steel flow channel in both models may be lined with polyethylene tubing
(PE-50) when exposing compounds to metal is a problem.

These In-line Solution Heaters require either the TC-324B single or the
TC-344B dual channel temperature controller. See pages 108 and 109.

Each heater is supplied with a thermistor cable assembly (p/n TA-29)
which allows for monitoring the actual bath temperature during use
(T2 output on heater controllers TC-324B/TC-3448B).

Specifications

Heater Resistance 10Q

Voltage Requirement Variable to 12 V max.

Maximum Temperature 50°C

Internal Dead Volume 262 pl

Perfusion Lines Type 316 Stainless Steel
0.083in 0D x 0.067 in ID,

2.1 mm x 1.70 mm

Maximum Flow Rate at 37°C:
SF-28 2 ml/min
SH-27B/SH-27G 10 ml/min

Temperature of 37°C can be maintained at +1°C under
following conditions: a) Solution temperature at input
(nominally 21°C) varies no more than +10%; b) Solution flow
rate varies no more than 25%

Physical Dimensions:

Body (D x L) 125 mm x 125 cm
Cable Length 1.9m
Warranty One year
Order # Model Product
W4 64-0103  SF-28 Slow Flow Solution Heater
W464-0102  SH-27B Solution Heater
W4 64-1503  SH-27G Solution Heater with

Banana Connectors

Accessories and Replacement Parts

W4 64-0107  TA-29 Replacement Cable with

Bead Thermistor

W4 64-0108  TA-30 Replacement Cable with

Glass Thermistor

W464-0100 TC-324B Heater Controller, Single

W4 64-0101 TC-344B Heater Controller, Dual

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com
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SC-20

Dual In-line Solution Heater/Cooler

Specifications

Bipolar Temperature Control for Flowing Solutions

Minimum Temperature

0°C (2 ml/min. max flow)

Maximum Temperature

50°C

Maximum Flow Rate at 5°C 5 ml/min.
Accuracy +0.1°C
Internal Dead Volume 330 pl

Perfusion Lines

Type 316 Stainless Steel
0.032in ID x 0.062 in OD

Water Jacket Ports

Type 316 Stainless Steel
0.12in ID x 0.147 in OD

Controller

Model CL-100 Bipolar Controller

Physical Dimensions:

Body (D x L) 21 x 165 mm
Weight 109 g
+ Heats and cools from 0° to 50°C . Cab'eTLe”gth :59'“ o
. . . onnector Type in Male “D"
» Compatible with Warner Series 20 Chambers L P
o . . Warranty One year
* Optimized for use with the CL-100 Bipolar
Temperature Controller
P t Order # Model Product
In-line solution heating has proven to be one of the most effective W4 640353 SC-20 S?Iutlon Heatar/Caler Two Line
methods of maintaining the temperature of perfusion solutions. The W464-0352 CL-100  Bipolar Temperature Controller
SC-20 Dual In-line Solution Heater/Cooler utilizes Peltier thermoelectric Replacement part
devices to regulate temperature both above and below ambient levels. W4 64-0107 TA-29 Cable with Bead Thermistor

The SC-20 is designed to thermally regulate one or two solutions at the

for Heater Controllers

same temperature. Solution temperature can be maintained at 0°C at
flow rates of 2 ml/min., 5°C at 5 ml/min., or as high as 50°C at 5 ml/min.

An integral water jacket is used to remove excess heat from the SC-20
peltier device. Running water either from a tap or a large reservoir can
be used. Flow rates as low as 4 liters per hour are sufficient to maintain
cooling efficiency.

The SC-20 can be used with either one or two discrete perfusate
solutions, or with a solution/gas combination. When coupled with a
PHC Series Imaging Chamber Heater/Cooler Jacket, the SC-20 provides
an effective means of temperature control in a Warner chamber, even
in the absence of solution flow.

Each SC-20 is supplied with a TA-29 Thermistor Cable Assembly for
monitoring the bath temperature during use, 10 feet of PE-160 tubing and
10 feet of 1/8" 1.D. x 1/4" 0.D. Tygon tubing.

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com



SHM-6 and SHM-8

Multi-Line In-Line Solution Heaters

SHM-6 Shown with Optional
Magnetic Base and Clamp

Manifold

 Six-line and eight-line models
» Single outflow line

* Plugs into TC-324B and TC-344B Heater
Controllers

» Removable manifold for easy cleaning
* Low dead volume

In-line solution heating is the simplest and most effective method of
warming perfusion solutions. The minimal dead space manifold (see right
image) at the output allows this heater to be used in any application
where from 2 to 8 perfusion lines are connected to a chamber or other
device. The manifold dead volume is 30 pl.

The heater is connected to the chamber using a short length of tubing
such that the warmed perfusate flows directly into the chamber bath.
Connections are made by press fitting (PE-160) tubing onto the 18 gauge
stainless steel hypodermic tubes. Cap plugs are supplied to block any
unused inputs.

Depending on bath volume and other factors, in-line solution heating
itself may be sufficient for many applications. The heaters will
accommodate flow rates up to 5 ml/min. Solution reservoir heaters from
Warner are recommended if outgassing of solutions is a problem.

These solution heaters require either a single or dual channel
temperature controller. See pages 108 to 116.

Fach heater is supplied with a TA-29 thermistor cable assembly which
allows for monitoring the actual bath temperature (T2 output on heater
controllers TC-324B/TC-344B), and 3 meters of PE-160 tubing, a three way
valve and replacement O-rings.

SS tube 1.2 mm O.D. x 0.84 mm

Specifications

Heater Resistance 10Q

Voltage Requirement Variable to 12 V max
Maximum Temperature 50°C

Internal Heater Volume 94 pl/line

Manifold Dead Volume

Maximum Flow Rate
at 37°C

Temperature of 37°C can be maintained at +2°C under following conditions:
a) Solution temperature at input (nominally 21°C) varies no more than +10%;
b) Solution flow rate varies no more than 25% with 3 ml/min max flow rate

30 ul (input of manifold to output tip)

5 ml/min

Physical Dimensions:

Body (D x L) 16.5 x 165 mm
Weight 104 g
Cable Length 1.9m
Warranty One year
Order # Model Product
W4 64-0104 SHM-6 Six-Line Solution Heater
W4 64-0105 SHM-8 Eight-Line Solution Heater
Accessories and Replacement Parts
W4 64-0107 TA-29 Replacement Cable with
Bead Thermistor
W4 64-0108 TA-30 Replacement Cable with
Glass Thermistor
W4 64-0755 PE-160/10  Polyethylene Tubing, 3 m (10 ft.)
W4 64-0060 MB/B Magnetic Base
W4 64-0564  U9404 3-Prong Clamp
W4 64-0100 TC-324B Heater Controller Single
W4 64-0101 TC-344B Heater Controller Dual

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com
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SHM-828

Eight Line In-Line Solution Heater

Warms up to eight independent perfusion lines to the same temperature

For a multi-line solution heater with a single Speclflcatlons
output, see page 119 for the SHM-6 Heater Resistance 6.7Q
and SHM-3 Solution Heaters. Voltage Requirement Variable to 15 V max
Maximum Temperature 50°C
Internal Dead Volume 157 pl/ line
Perfusion Lines Type 316 Stainless steel 1.2 mm 0D x 0.84 mm ID
Maximum Flow Rate at 37°C 5 ml/min (with all eight lines flowing)
Temperature 37°C can be maintained at +0.2°C
= Physical Dimensions:
_E Body (D x L) 18 x 168 mm
g Tube Length 215 mm
E Weight 98 g
® Cable Length 1.9m
Warranty One year

Order # Model Product

W4 64-1430 SHM-828 Solution Heater Eight Line,
No Manifold

W4 64-1430L SHM-828LP Solution Heater Eight Line Low
Power, No Manifold

W4 64-0352 CL-100 Bipolar Temperature Controller
Accessories and Replacement Parts

W4 64-0755 PE-160/10  Polyethylene Tubing PE-160, 10 ft.
W4 64-0752 PE-50/10 Polyethylene Tubing PE-50, 10 ft.
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 Straight flow path for all eight lines

) W4 64-0107 TA-29 Replacement Cable with
» Connects to the CL-100 Bipolar Temperature Bead Thermistor
Controller W4 64-0108 TA-30 Replacement Cable with
+ Easily cleaned Glass Thermistor
« Perfusion lines remain independent W4 64-0211 MP-8 Perfusion Manifold MP Series 8 to 1
W4 64-0199 ML-8 Perfusion Manifold ML Series 8 to 1

The SHM-828 is an eight line solution heater designed for superfusion.
Construction is such that all eight lines can be used simultaneously.
The solution is heated as it flows through 21.5 cm of 18 gauge type 316
stainless steel tubing. The straight flow path allows for easy cleaning.

If contact with stainless steel tubing is undesirable, polyethylene tubing
(PE-50) can be drawn through the heater tubes. This eliminates metal
contact and reduces the dead volume of the tubes.

For single output applications an MP-8 Perfusion Manifold can be
connected directly to the 18 gauge tubes. An ML-8 Miniature Manifold
may be used if PE-50 polyethylene tubing is pulled inside the heater tubes.

Solution temperatures can be maintained at 37°C for flow rates up to
5 ml/min., or 50°C at 3 ml/min., per line. Higher flow rates at any given
temperature can be achieved if fewer lines are used.

Each heater is supplied with a TA-29 Thermistor Cable Assembly which
allows for monitoring the actual bath temperature and 3 meters of PE-160
Tubing. This heater requires the CL-100 Bipolar Temperature Controller;
see page 110.

120 Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com



PHC Series

Heater/Cooler Jackets

Maintains temperature in both perfused and static baths

Model PHC-3 shown with mounting platform and mounted
in a Nikon stage adapter

* Designed for Series 20 chambers

* Optimized for the SC-20 In-line Solution
Heater/Cooler

» Jackets available for both upright and inverted
microscopes

* Includes Series 20 platform

The Warner PHC Heater/Cooler Jackets are designed to bring heating and
cooling to our classic Series 20 Imaging and Recording Chambers.
Accurate temperature control from 5° to 50°C can be achieved using the
PHC jackets in concert with the SC-20 Dual In-line Solution Heater/Cooler.
Heated or chilled water flows from the SC-20 into a PHC jacket which is
in direct thermal contact with the chamber bottom coverslip.

The PHC-1 is used for upright microscopes and provides a thermal barrier
between the chamber-forming coverslip and the local environment. The
PHC-2 and PHC-3 are designed for inverted microscopes and provide
either rectangular or round openings.

Heater/Cooler Jackets are provided with a mounting platform, which
replaces the standard platforms used with Series 20 chambers. The
platform functions as a base for the jacket/chamber sandwich and
provides the clamping pressure to make a tight seal. Mounting platforms
are machined from black Delrin and are compatible with all Series 20
stage adapters, see pages 64 to 69.

Model Aperture Size  For Chamber Model

Individual heater/cooler jackets shown without mounting platform

RC-27 Chamber |

Jacket Inlet Tube

Platform

Clamps ™~y

Assembly of Series 20 chamber with cooling jacket and stage adapter

Order#  Model Product

PHC-1 17.0 x 37 mm RC-22/22C/24N/26/26G/26GLP/26Z

RC-27/27N/27NE/28/RC-27L/RC-29

PHC-2 15 mm diameter RC-22/22C/24N/26/26G/26Z/26GLP

PHC-3  8.0x25mm RC-27/27N/271NE

W4 64-0354 PHC-1 Heater/Cooler Jacket, Upright

W4 64-0355 PHC-2 Heater/Cooler Jacket, Inverted

W4 64-0356 PHC-3 Heater/Cooler Jacket, Inverted

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com
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OW Series

Objective Warmers

Reduces the thermal gradient between objective and specimen

* Reduces thermal gradient between objective
and sample

* No direct contact between warmer and
objective

» Heated collar warms the surrounding air which
then gently warms the objective

* Fits microscope objectives from most
manufactures

» Can be powered from Warner's low noise
TC-324B/TC344B temperature controller or a12
volt battery for sensitive electrophysiology
applications

A common problem with immersion optics is the loss of thermal contral of
the solution directly adjacent to the microscope objective. The need to
keep a sample at a temperature different from ambient during observation
is directly compromised by the heat-sink character of the microscope
objective.

The OWS Series Objective Warmer from Warner Instruments provides a
simple and effective method for maintaining a stable temperature within
a microscope objective. This in turn reduces the thermal gradient between
the lens and sample.

A thermally controlled collar attaches to the microscope objective via soft
silicone rings. The collar incorporates a resistive heater and thermistor
which allows the included electronic controls to maintain the objective
warmer at a constant and well maintained temperature.

Heat generated by the isolated collar is not directly communicated to the
objective but is instead distributed around the objective via a conducting
sleeve.

The conducting sleeve warms the surrounding air, which in turn gently
warms the objective. This approach allows the apparatus to take full
advantage of the thermal characteristics of the surrounding air. The
warmer achieves its task without directly contacting or exposing the
objective to significant stresses associated with temperature gradients.

Collars are available to fit objectives from most microscope
manufacturers and custom designs are available.

Systems include heated collar
and temperature controller

Order # Model
W4 64-1664 OWS-1

Product

Objective Warmer System for
23-30 mm Lens Includes
TC-124A Controller

Objective Warmer System for
30-35 mm Lens Includes
TC-124A Controller

Objective Warmer System for
23-30 mm Lens Includes
TC-124A Controller (240VAC)

Objective Warmer System for
30-35 mm Lens Includes
TC-124A Controller (240VAC)

Accessories / Replacement Parts
W4 64-1665 OW-1

W4 64-1676 OWS-2

W4 64-1664E OWS-1E

W4 64-1676E OWS-2E

Objective Warmer Collar for 23-30 mm
Lens; Requires a TC-124A Controller

W4 64-1674 0W-2 Objective Warmer Collar for 30-35 mm

Lens; Requires a TC-124A Controller

Objective Warmer Collar for 23-30 mm
Lens; Requires a TC-324B/344B Controller

Objective Warmer Collar for 30-35 mm
Lens; Requires a TC-324B/344B Controller

Temperature Controllers
W464-1545 TC-124A  Temperature Controller 100-120 VAC
W4 64-1545E TC-124AE Temperature Controller 240 VAC

W4 64-1655 TC-144

W4 64-1665D OW-1D

W4 64-1674D OW-2D

Temperature Controller Dual Channel
Universal Input Voltage

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com



SW-10/6

Syringe Warmers

Eliminates the need for a large heated water bath

SW-10/6 shown with

optional Support Stand RS-1,
Heater Controller TC-324B,
Perfusion Manifold MP-6

and Flow Valve FR-50

* Accommodates 6 x 10 cc syringes
» Compact design
* Quiet operation in recording setups

* Compatible with TC-324B and TC-344B
Heater Controllers

Solution reservoir heating is an important technique used to eliminate
outgassing of solutions in a heated perfusion chamber. Since the gas load
of a solution has dependence on pressure and temperature, preheating a
solution at the final pressure before delivery to the chamber will minimize
the occurrence of bubbles in the bath, even if the solution is allowed to
cool en route. Solution reservoir heaters from Warner Instruments are
designed for applications where the use of a large heated water bath

is inconvenient.

Designed to accommodate six 10 cc syringes, the SW-10/6 heater
housing is made of anodized aluminum which is both corrosion resistant
and serves as an excellent conductor. These heaters may be mounted on
any 3/8" or 1/2" diameter lab rod. Solutions will reach set temperature
approximately 15 minutes after the application of power.

Each unit is supplied with a cable assembly for connection to Warner's
TC-324B or TC-344B heater controllers, see pages 108 and 109. Also
supplied is a TA-29 thermistor for monitoring the temperature within
any syringe.

Specifications
Syringe Size 10 cc
Heater Resistance 100

Variable to 12 V maximum
Ambient to 50°C

Temperature Accuracy +1°C

Voltage Requirement

Temperature Range

Physical Dimensions:

Body (H x W x D) 75x17.8x25¢cm
Cable Length 1.9m
Weight 680 g
Warranty One year
Order#  Model Product

W4 64-0111  SW-10/6
Accessories and Replacement Parts
W4 64-0165 SL-6

W4 64-0162 RS-1

W4 64-0220 FR-50

W4 64-0221 FR-55S
W4 64-0210 MP-6

W4 64-0755 PE-160/10

Six 10 cc Syringe Heater

Stopcock with Luer Connector, pkg. of 6
Support Stand

Flow Valve

Flow Valve with On-0ff Switch

6 to 1 Perfusion Manifold
Polyethylene Tubing

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com
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SW-61

Syringe Warmers

SW-61 Syringe Warmer

» Compatible with TC-324B and TC-344B
Heater Controllers

* Accommodates a single 60 cc syringe

* Particularly useful for applications where use of
a water bath is undesirable (e.g. a shared facility)

Solution reservoir heating is an important technique used to eliminate
outgassing of solutions in a heated perfusion chamber. Since the gas load of a
solution has dependence on pressure and temperature, preheating a solution at
the final pressure before delivery to the chamber can minimize the occurrence
of bubbles in the bath, even if the solution is allowed to cool en route.

Solution reservoir heaters from Warner Instruments are designed for
applications where the use of a large heated water bath is inconvenient.

Designed to accommodate one 60 cc syringe, the SW-61 Heater housing
is made of anodized aluminum which is both corrosion resistant and
serves as an excellent conductor. These heaters may be mounted on any
3/8" or 1/2" diameter lab rod, and each unit is supplied with a cable
assembly for connection to Warner's TC-324B or TC-344B heater
controllers, see pages 108 and 109.

Also supplied is a TA-29 thermistor for monitoring the temperature
within any syringe. Solutions will reach set temperature approximately
15 minutes after the application of power.

Eliminates the need for separate water bath

Specifications
Syringe Size 60 cc
Heater Resistance 10Q

Variable to 12 V maximum
Ambient to 50°C
Temperature Accuracy  +1°C

Voltage Requirement

Temperature Range

Physical Dimensions:

Body (HxW xD) 14.8x8.1x6.4cm
Cable Length 1.9m
Weight 900 g
Warranty One year
Order#  Model Product

W4 64-0112 SW-61
Accessories and Replacement Parts
W4 64-0165 SL-6

60 cc Syringe Heater

Stopcock with Luer Connector,
pkg. of 6

Support Stand
Syringe Heater Stand*

W4 64-0162 RS-1
W4 64-0182 PS-560
*see page 129.

TC-324B & TC-344B

Heater Controllers

One or two heater blocks may be powered from the single
channel TC-324B or dual channel TC-344B heater controller,
respectively. See pages 108 and 109 for details on these models.

Dual Channel TC-344B Heater Controller, see page 108

Single Channel TC-324B Heater Controller, see page 109

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com



SW-60 and SW-707

Syringe Heating System

Independent temperature control for multiple syringes

Solution reservoir heating is an important technique used to eliminate
outgassing of solutions in a heated perfusion chamber. Since the gas load of
a solution is dependent on partial pressure and temperature, preheating the
solution at atmospheric pressure before delivery to the final heater will
minimize the occurrence of bubbles in the bath, even if the solution is
allowed to cool en route.

The ability to independently
control each heater block allows
the researcher to control the
initial temperature of each
solution without influencing other
nearby solutions. This system is
available to fit 60 cc syringes.
The heater housing is made of
anodized aluminum which is both
corrosion resistant and serves as
an excellent conductor of heat. Heater blocks can be mounted on any 9.5 mm
(3/8 inch) diameter metal rod with an insulating bushing supplied with each
SW-60. If multiple SW-60 heaters are to be mounted, the stand must have a
heavy base for stability.

PS-560 Syringe Heater Stand

Having a large base for stability, the syringe heater stand will accommodate up
to eight syringe heaters. Mounting rods are thermally non-conducting plastic.
The 90 cm long vertical rod permits a wide range of height adjustment.

Specifications

Syringe Heater SW-60

Syringe Size 60 cc

Heater Resistance 6.67 Q
Temperature Range Ambient to 50°C

Input Voltage

12 V nominal, 16 V max

Physical Dimensions

14.8x8.1x6.4cm (HxW x D)

Weight 900 g
Warranty One year
Syringe Heater Stand PS-560
Dimensions:
Base, HxWx D 2.5x30.4x30.4cm
Main Pole, D x H 1.9x91.4 cm
Sub Poles, D x L 1.2x30.4 cm
Weight 3.7kg
Order#  Model Product
W4 64-0179 SW-60 Syringe Heater for 60 cc Syringe
W4 64-0182 PS-560 Syringe Heater Stand
W4 64-0181 SW-707 Power Controller

SW-707

Syringe Power Controller

— ——— B
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9 W @

sseessse

syringe block to be independently set. A master mode allows all
syringe blocks to be set to the same temperature. Both the set
temperature and the actual temperature of each syringe block
can be displayed on the LED meter.

As many as six SW-60's
can be controlled with the
model SW-707 Power
Controller. When used in
the local mode, the
SW-707 allows the
temperature of each

Specifications

Temperature Range Ambient to 50°C

Max. Output 12VCD, 144 W

LED Display Monitor to set and read temperatures

Power Requirements

100-130 or 220-250 VAC, 50/60Hz

Physical Size

9x22x26 cm (HxWxD)

Warranty

2 years

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com
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SWS-10, SWS-60 and SWS-140

Syringe Warmers

Independent temperature control for individual syringes

Mounts easily onto syringe
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SWS-60

mounted on a e

Harvard Apparatus Speclflcatlons

Pump 33 Dual Heater Resistance 18Q

Syringe Pump Voltage Requirement Variable to 12 V maximum
Temperature Range Ambient to 65°C

Temperature Accuracy  +1°C

. . Cable Length 24m
» Designed for use on a syringe pump or
Warranty One year

support stand

* Accommodates 10, 60 and 140 cc syringes
. . .. Model  Weight Length 0D ID Syringe Type

» Scale marking ports permit volume monitoring

during use SWS-10  327¢g 382mm  222mm  16.2mm g;acckti(r)]r;m
* Can be powered from 12 volt battery for SWS-60  76g 837mm  350mm 29.1mm Becton

sensitive electrophysiology applications Dickinson

SWS-140 192¢g 109.5 mm 51.0mm 41.4mm  Monoject

The SWS-Series Syringe Warmers provide a simple and effective method
for maintaining a stable temperature within a syringe. The compact Order # Model Product
design of this warmer allows it to be used either with a syringe pump or W464-1584 SWS-10  Syringe Heater for 10 cc Syringes
mounted on a support stand. W4 64-1560 SWS-60 Syringe Heater for 60 cc Syringes
The thermally controlled heater housing slides onto a 10, 60, or 140 cc W4 64-1585 SWS-140  Syringe Heater for 140 cc Syringes
syringe and is held in place with a self adjusting friction band. The W4 64-1545 TC-124A Temperature Controller, 120 VAC US
housing incorporates a resistive element and thermistor, which when W464-1585E TC-124AE  Temperature Controller, 240 VAC
connected to a TC-124 temperature controller, allows the syringe warmer Europe '
to be maintained at a constant temperature. W4 64-1655 TC-144 Temperature Controller

The heater housing is made of anodized aluminum which is both corrosion w4 64-1606  BAC-1 Battery Adapter Cable
resistant and serves as an excellent thermal conductor. Solutions usually reach
the set temperature approximately 15 minutes after application of power.

Be sure to order the TC-124 temperature controller with your syringe warmer.
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Temperature Control Accessories and Cables
SHH-1, SHH-2, SHH-3 and SHH-4 Holders for In-line Solution Heaters

SHH-1 w/ Model SH-27B

An ideal tool for holding Warner In-line Solution Heaters close to the
chamber. Machined from a solid Delrin block, these sturdy holders can
be secured to your microscope stage using gaffer or duct tape.

® The SHH-1 works with both our SH-27B and SF-28 Solution Heaters.

® The SHH-2 mounts our SC-20 In-line Solution Heater/Cooler.

® The SHH-3 is used for the SHM-6, SHM-8, and SHM-828 Multiline
In-line Heaters.

® The SHH-4 works with our FR-50 and FR-55S flow valves.

SHH-4 Shown with a
FR-55S Flow Valve

Order # Model Product

W4 64-1555 SHH-1 Holder for Solution Heaters
Models SH-27B & SF-28

W4 64-1556 SHH-2 Holder for Solution Heaters
Model SC-20

W4 64-1557 SHH-3 Holder for Solution Heaters
Models SHM-6, SHM-8, SHM-828

W4 64-1558 SHH-4 Holder for Flow Valves

Models FR-50 and FR-55S

Cables and Thermistors

Additional replacement parts are shown on page 62 (Platforms).

Order# Model Product

W4 64-0303 CC-15  Cable Assembly with Connector
with Tinned Leads

W4 64-0106 CC-28  Cable Assembly for Series 20
Heater Platforms

W4 64-0109 CC-35  Cable Assembly with Unterminated
Outboard End

W4 64-1425 CC-102 Cable Assembly, Male Bananato 1 mm
Jacks (for use with Warner Field
Stimulation Chambers)

W4 64-0107 TA-29  Replacement Cable with Bead Thermistor

W4 64-0108 TA-30  Replacement Cable with Glass Thermistor

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com
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Model TM-3 Three-Scale Thermistor
Temperature Monitor

Fahrenheit, celsius, Kelvin

» Celsius, Fahrenheit, or Absolute (Kelvin) scales

* Analog output for data acquisition systems or
pen recorders

* Dust-proof, splash-proof and battery powered
for use in the field

* Compatible with any 10kQ unical thermistor
 Large easy to read LCD display

The TM-3 is a portable thermistor thermometer built for lab accurate
temperature measurement. Designed to use any 10 KQ unical thermistor,
no recalibration is required when changing probes. The meter features
three scales, Celsius, Fahrenheit, and Absolute (Kelvin), pushbutton
selectable from the dust-proof and splash-proof front panel interface.

Meter will operate for approximately 100 hours with a single 9 volt
alkaline battery or may be powered from the supplied AC wall adapter.
A front panel LED indicates low battery condition.

Probe (thermistor) not included. Select from Thermistor Options
to the right.

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com

Optional Temperature Probes

Specifications

Temperature Range:

Celsius 0°Cto 104 °C
Fahrenheit 2 °Fto 220 °F
Absolute (Kelvin) 256 K to 378 K

Accuracy

0.3°C + 1 digit between 20° to 60°C

Meter Resolution

0.1 degrees

Display LCD, 4 digit, 10 mm (0.4in) high
Sensor 10kQ Unical Thermistor
Input & Output Connectors BNC female

Analog Output 10 mV/°C

Power Requirements
AC wall adapter

9 Volt transistor alkaline battery or supplied

Physical Dimensions:

Case Size 24x79x128 cm (HxWxD)
Shipping Weight 0.5 kg

Warranty Two years, parts & labor

Order # Model Product

W4 64-1654 TM-3 Three-Scale Temperature Monitor

W4 64-1654E  TM-3

Three-Scale Temperature Monitor
230 VAC

Thermistor Options

W4 64-0107  TA-29 Bead Thermistor 1 mm Diameter

W4 64-1657  TA-31 Probe Thermistor 2 mm Diameter
10 mm Long Plastic Housing

W4 64-1656  TA-32 Probe Thermistor 1.63 mm Diameter

32 mm Long Stainless Steel Housing




Temperature Control Accessories and Cables

PI-1 Power Interface

PI-1 Power Interface

The PI-1 Power Interface Module will allow a single syringe warmer to run
from a 12 volt battery or power supply. Voltage outputs at 100 mV/°C are
provided to monitor both the set and actual temperatures. Fuse protected.

Specifications

Input DC Voltage 12 V nominal 16 V maximum
Connectors 1 mm jacks

Physical Size 2.8x57x22cm(HxWxD)
Warranty One year

Fuse 1.5A - 3AG

Order # Model Product
W4 64-0180 PI-1 Power Interface
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PS-560 Syrlnge Heater Stand PS-560 Syringe Heater Stand
The PS-560 syringe heater stand will accommodate up to eight syringe assembled with Syringe

. . | Heaters and Syringe Power
heaters. The stand has a large base for stability. Mounting rods are Controller
thermally non-conducting plastic. The 90 cm long vertical rod permits

a wide range of height adjustment.

accessories

Specifications
Dimensions:
Base, Hx W x D 2.5x30.4x30.4 cm
Main Pole, D x H 1.9x91.4 cm
Sub Poles, D x L 1.2x30.4 cm
Weight 3.7kg

Order # Model Product
W4 64-0182  PS-560 Syringe Heater Stand

Warner Instruments ® Phone (203) 776-0664 e Toll Free U.S. (800) 599-4203 e Fax (203) 776-1278 ® www.warneronline.com 129
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Sales Subsidiaries & Authorized Distributors

Subsidiaries

CANADA

Harvard Apparatus Canada

Attn: Sales Department

6010 Vanden Abeele

Saint-Laurent, Quebec H4S 1R9, Canada

phone 514.335.0792, 800.361.1905 (CAN only)

fax 514.335.3482

e-mail sales@harvardapparatus.ca

FRANCE

website www.harvardapparatus.ca
Harvard Apparatus, S.A.R.L.
Attn: Sales Department

6 Avenue des Andes, Miniparc — Bat. 8
91952 Les Ulis Cedex, France

phone 33.1.64.46.00.85 fax 33.1.64.46.94.38

e-mail info@harvardapparatus.fr

website www.harvardapparatus.fr

GERMANY

Hugo Sachs Elektronik

Harvard Apparatus, GmbH
Gruenstrasse 1

D-79232 March-Hugstetten, Germany

AUSTRALIA

SDR Clinical Technology
213 Eastern Valley Way,
Middle Cove, NSW 2068, Australia

phone 61.02.9958.2688 fax 61.02.9958.2655
e-mail sdr@sdr.com.au
website www.sdr.com.au

BELGIUM / I]

FRENCH SWITZERLAND

Harvard Apparatus, S.A.R.L.
6 Ave des Andes, Miniparc - Bat 8
91952 Les Ulies Cedex

phone (33) 1 64 46 00 85

fax (33) 164 46 94 38

e-mail info@harcardapparatus.fr
BRAZIL

Sellex, Inc.

R. Cardoso de Almedia 788-114/S-1
05013-001 Séo Paulo — SP Brazil

PORTUGAL/ 2
HONG KONG EX o =
Bioprobes Ltd. (Hong Kong office) lzasa S.A.

14/F. Highgrade Building
117 Chatham Road South
Tsimshatsui, Kowloon, Hong Kong

phone 852.2723.9888 fax 852.2724.2633

e-mail info@hioprobes.imsbiz.com.hk

website www.bioprobeshk.com
INDIA

C/ Aragon 90, 0815 Barcelona, Spain

phone 34.902.20.30.80

fax 34.902.20.30.81

e-mail dac2@izasa.es

website www.izasa.es

RUSSIA

Sci Pribor

Marsap Services Pvt. Ltd.

29/31 Ujagar Ind. Estate, WTP Marg Rd.
Deonar, Mumbai, India 400 088

phone 91.22.2551.6908

fax 91.22.2556.3356

e-mail info@marsap.com

ISRAEL

New Biotechnology Ltd.

P0. Box 8662, Jerusalem, 91086, Israel

23/15 Avtozavodskaya str
Moscow, Russia, 115280

email orders@ pribor.ru

website www.sciencepribor.ru
SINGAPORE

C:
Prime Bioscience Pte Ltd

Blk 431, Clementi Avenue 3, #01-358
Singapore 120431

phone 65-6364-0391

phone 972.2.6732001

fax 65-6269-0745

phone 55.11.3872.2015

fax 972.2.6731611

e-mail info@primebioscience.com

fax 55.11.3872.1024

e-mail nbtsales@nbtitd.com

e-mail vendas@sellex.com

website www.nbtltd.com

phone 49.7665.92000 fax 49.7665.920090

website www.sellex.com

e-mail info@hugo-sachs.de

website www.hugo-sachs.de

SPAIN :

Panlab, S.L., Harvard Apparatus Spain
C/Energia, 112
08940 Cornella, Barcelona, Spain

phone 34.934.750.697 (Intl. Sales)
phone 934.190.709 (Sales in Spain)

fax 34.934.750.699

e-mail info@panlab.com

website www.panlab.com

L

UNITED KINGDOM ZIS

Harvard Apparatus, Ltd.
Attn: Sales Department, Fircroft Way,
Edenbridge, Kent TN8 6HE, United Kingdom

phone 44.1732.864001 fax 44.1732.863356

e-mail sales@harvardapparatus.co.uk

website www.harvardapparatus.co.uk

EN

UNITED STATES

CHILE

Del Carpio Analisisy Asesorias Ltda
Avda Sucre #2596 Nunoa Santiago, Chile

phone 56.2.269.1348 fax 56.2.341.5397

e-mail cgarcia@delcarpio.cl

website www.delcarpio.cl

CHINA (BEIJING)

DL Instruments, Inc.

Ab3-2-126 West 4th Ring Middle Road, Beijing

phone (010) 6818 9642 fax (010) 6822 2702

e-mail azou@dongeonline.com

website www.dongleonline.com,
www.dongleonline.com.cn

CHINA (GUANGZHOU)

Bioprobes Ltd. (Guangzhou office)
Room 116, JinXia Bldg., No.15 Shi You Xin
Er Heng Road, Wu Yang Xin Cheng,
Guangzhou, China

phone 20-87357072, 20-87357737

fax 20-87357072

Coulbourn Instruments

Attn: Sales Department

5583 Roosevelt Street

Whitehall, Pennsylvania 18052, USA

phone 610.395.3771 fax 610.395.1333

e-mail info@bioprobeschina.com

website www.bioprobeschina.com

DL Instruments, Inc.(Guangzhou office)
4 Siyou New Road
Great Wall Building, Rm 612, Guangshou

e-mail sales@coulbourn.com

phone (020) 8765 6735, (020) 8765 6736

website www.coulbourn.com

fax (020) 8765 6737

Authorized Distributors

e-mail azou@dongeonline.com

website www.dongleonline.com,
www.dongleonline.com.cn

The following Distributors are available to
serve customers outside of the US. They

can provide technical assistance, catalog
information and quotations (including shipping
and importation costs) and after sales service.

CHINA (WUHAN)

DL Instruments, Inc.
288 Zhenxing Road, Room 301-1-302, Wuhan

phone (027) 8356 9708 fax (027) 8356 9700

e-mail azou@dongeonline.com

ARGENTINA | ‘

website www.dongleonline.com,
a0

ETC Internacional S.A.
Allende 3274, (C1417BMV) Ciudad
Auténoma de Buenos Aires, Argentina

phone (+54 11) 4639 3488

fax (+54 11) 4639 6771

e-mail etcventa@etcint.com.ar
danielr@etcint.com.ar

DENMARK

WWW. line.com.cn
Scandidact Biogimaterie

Oldenvej 45

3490 Kvistgaard, DK-3490, Denmark

phone (+45) 49 13 93 33

ITALY

Crisel Instruments Srl
Crisel Instruments Srl
Via Mattia Battistini, 177
00167 Roma, ltaly

phone 39.06.35402933

fax 39.06.35402879

e-mail becattini@crisel-instruments.it

website www.crisel-instruments.it
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