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All Walker Scientifi Inc standard electromagnets are of the
proven 'H" frame, designed to provide superior homogeneity
over a wide field range. With the use of our foil wound, water
cooled coils, which hlive proven to produce the highest
magneti¢ field per kilowatt, as compared with other methods
of coil cpnstruction, we are able to provide extremely high
fields at|a moderate cost.

Our method of coil construction achieves a 40% greater full
factor over other methods of coil construction which results
in greatgr accessibility to the working gap. It also enables
more ampere turns tg be condensed into a smaller volume
nearer the magnet poles for minimized stray fields resulting
in the highest magnetic field per kilowatt of power per cubic
inch of ¢oil volume for a given coil construction.

Our ling of variable gap electromagnets offer added versatility while still offering the highest degree
of rigidity for maximizing homogeneity.

Cast mdgnet iron fragnes are used in all of our variable gap electromagnets to enable us to provide the
most uniform and field efficient variable gap electromagnets on the market by putting the iron where
it is most needed.

The entire magnet yoke is cast from pure magnet iron of the same melt and the pole bores are finished
by jig bpring to insure precise alignment of the moving poles. In addition, a ramp locking mechanism
is built into each moyable pole to firmly lock each pole in position during operation so as to achieve
fixed g4p magnet performance.

All magnets are factory aligned and tested to specified field levels and homogeneity prior to shipment
using NMR (Nuclear Magnetic Resonance) techniques where possible.

Applications:

« Magnetic hysteresis studies

.
e

Aagnetic susceptibility measurements
» Hall effect studies

» Magneto-optics experiments
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Magnetic Resonance) studies
Paramagnetic Resonance) studies
anics analysis
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ne construction for high inherent homogeneity over a wide field range

tape wound coils for highest magnetic field per kilowatt input

re magnet iron cast frames for all variable gap electromagnets

hores insure precise pole alignment for all variable gap electromagnets

sitive ramp locking for all variable gap electromagnets

it, where possible for all electromagnets

n of associated current and field regulated power supplies are also available

o |k . Facility
Size|Type Electrical Requirements Pl
Model # yl‘ _| Input Power KW | Power Sources | pjax Inlet il [
Field Jag ]grcer.cml Recom Recom-| Optional | Tewmp. RO:V M
- - an acin -~ 2 2y ate
Pixeetion Range paERS mended| VXY 1 on ded [Maximum | 224 Press (
Variable
HV-4Y ;'065; 404 MH- i SODF 1 gpm| 3
Vertical | 23 15.24 2.2 22 1120 Z7°C 4 Tom | 1
etieal 1 hes- [ em 30-80psi | P
8.6 cm
4 Variable
1065~
| 400 80°F |
HY-4H § 200" | 096 | 125 | 245 |mssos| ms73s | o7ec [LEPR[ 4
Horizontal| 1165- . |4 1lpm | 1t
{0.16 cm 30-80 psi
cm
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| 5
ixed 5.25" 80°F

HESH N aulnay | 1334 | 245 | 50 |ms-735| ms-1050 | 272c |82 | &
Horizontal| = ! 81112
7.?2 cm cm 30-100 psi 1
PIIl
5 Variable
065- 2-3
" 1 525 80°F
HY-5H 1 3257 | 1394 | 245 50 |us73s|ms-10s0 | 270c | ePm (7
Horizontal| .165- o 30-100 bsi 8-11 | 3¢
13.34 VRS 1om
CIn
Fixed i -
g | dsr | 590 Hs. 80°F |3 gpm| ,
| 1499 | 5.0 5.0 - 27°C 11
Horizontal] max. . 1050 30.100 psi | 1 3¢
9.53cm| ™ meeepat| dpm
Variable
! 065- | 725" ) 80°F |3 gpml|..
GV | dast | 1842 | s |85 | oo [Hsases | arc |11 |V
7 JL65- cm 30-100 psi| Ipm
10.8 cm
Variable
P63~ | 795 80°F |3 gpm
HV-TH | 925" | g0 | 50 | 85 | ¥ |msases| 27c | 11 |
Horizontal] JM165- ” 1050 30-100 psi | 1 5:
18.42 & i
cin
Hixed 18
475" | 6.5 SO°F ;
o5 | |HEH | b 11651 | 85 | 1125 | B5 |wsasis| 270c | 8P |2
Horizontal 1365 - 115-19]13
207 cm 30-100 ps1 I
pI]l
cm
Viriable
lo6s-
] = | gas" ) 80°F |5 gpm
HY-10V | 5.5" f onoe | 1125 | 145 | B5 |msazss | 27c | 19 B
Vertical | 1165- 1575 . 12
cm 30-100 psi| lpm
13.97
crm
10
Variable
065-
.| 825" 80°F |5 gpm
HV-10H | 825" | 006 | 1925 | 145 | ¥ |wsazss| 27¢ | 10 |2
Horizontal| 1165- 1575 ) 12
; cm 30-100 psi | lpm
20.96
cm
Fized 4-6
7.60" 80°F
HF-12H | 6] max. HS- y o gpm | 5¢&
12 Worizontal| 1524 | 1930 | 85 145 1 1365 | HS1785 ) 27°C 100306
cm 30-100 psi
cm lpm
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a given air g

ole caps made from a high pél_';r_leabili_ﬁ/
optimum performance to meet specified
requirements.

ed pole caps machined to customer

use an adjustable ring at the periphery
rease fleld homogeneity at a given field

ap.

unique inhomogeneity compensator
or radial field fall-off at high intensities.

ows safe, rapid interchange of different ™
5II).

uch as water flow interlocks and thermal interlocks are available to insure safety

of facility interruption.

cooling systems are a reliable source of
ring constant temperature and constant
7 of our magnet/power supply systems.
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designed to allow one magnet to serve
rimental stations. It enables precise

1 of the magnetic field to avoid
positioned experimental apparatus.

pped with a ball bearing track to rotate
ae vertical axis. The axis of rotation may

is incorporated for accurate

ole electromagﬁéts are available with either solid or laminated core construction
dling.

deflecting and steering magnets are produced with different features depending
roots and yokes are proportioned to operate at moderate flux densities to provide
0 excitation current in order to facilitate tracking or control.

5 are incorporated into the design when application and magnet size dictate:

1 to approximate the Rogowski profile in order to minimize edge saturation
magnets operating at moderate to high fields.

r define field boundaries at the entrance and exit of the poles.

uniform field region within the poles to insert a measuring probe such as an

>robe for field measurement and/or control.
r ease and accuracy of assembly and disassembly.

nets are designed with second and higher order correction.

1low to

choose a ma
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LITY
TYYPE ELECTRICAL REQ%E{LI’L[ENTS PHYSICAL
Power .
Input Power KW Weight fbs.
Model # Rir{ Gap i Sourees Max. Inlet !
Field & Intercail Recom- Recom- Optional Temp. & Row Magnet
Direction Range Spacing mended Maximum | mended | Maximum Press Rate Only Shipping
Varlable 80°F
HV-4v .065:3.25" 6.00” 2.2 2.2 MH-1120 — 27°C 1 gpm 350 Ib 4251b
@ Vertical | .165-8.26cm | 15.24 cm 30-80 psi 4 lpm 159 kg 193 kg
Varjable 80°F
Hy-4H .065:4.00" 4.00" 1.25 2.45 HS-525 HS-735 27°C 1gpm 400 [b 425 b
Horizontal | .165-10.16 cm| 10.16 cm 30-80 psi 4 |pm 181 kg 192 kg
Fiked 80°F
HF-5H 3" max. 5,25" 2.45 5.0 HS5-735 HS-1050 27°C 2-3 gpm 600 b 7251b
5 Horizontal 7.BI2 tm 13.34cm 30-100 psi | 8-11lpm 272 kg 329 kg
Varllable 80°F
HV-5H .065;5.25" 5.25¢ 2.45 5.0 HS-735 HS-1050 27°C 2-3gpm 7501b B75 1o
Horizontal | .165-18.34 cm{ 13.34 cm 30-100 psi | 8-111pm 340 kg 397 kg
Fized 80°F
HF-TH 3.75( max. 5.90" 5.0 5.0 HS-1050 —_ 27°C 3gpm 7501b 87510
Horizontal 8.53 cm 14,99 cm 30-100 psi | 11 ipm 340 kg 307 kg
Varjable 80°F
HY-7V .065;4,25" 7.25" 5.0 8.5 MS-1050 | HS-1365 27°C 3gpm 1200 b 1350 1b
Vertical | .i65-{0.Bcm| 18.42 cm 30-100 psi 11 Ilpm 544 kg 612 kg
Varjable 80°F
HY-TH .065:7.25" 7.25" 5.0 8.5 HS-1050 | HS-1365 27°C 3 gpm 12251b 13751b
Horizental | .165-18.42 crn| 18.42 cm 30-100 psi 11 lpm 556 kg 624 kg
Fixed 80°F
HF-9H 4.75{ max. 6.5" 8.5 11.25 HS-1365 | HS-1575 27°C 4-5gpm 2900 Ib 3100 b
Horizontal |  12.07cm | 1651 cm 30-100 psi | 15-191pm | 1315 kg 1408 kg
Vagable 80°F
HY-10¥ 069-5.5" 8.25" 11.25 14.5 HS-1575 | HS-1785 27°C 5 gpm 2800 Ib 3000 Ib
Iﬁ @ Vertical | .165-18.87 cm| 20.96 ¢m 30-100 psi [ 191pm 1270 kg 1361 kg
Va I';.-m]e BO°F
HV-10H .065;8.25" 8.25" 11.25 14.5 HS-1575 | HS-1785 27°C 5 gpm 2850 1b 3050 Ib
Horizontal | .165-20.96 cm| 20.96 cm 30-100 psi 18 Ipm 1293 kg 1383 kg
Fixed BO°F
HF-12H 6" max. 7.60" 8.5 14.5 HS-1365 | HS-1785 27°C 4-6 gpm 5800 [b 6050 1b
Horizental 15.24 om 18.30 ¢m 30-100 psi | 15-23Ipm | 2631 kg 2744 kg
Fixed 80°F
HF-15H 6" max. 7.00" 22.0 24.2 HS-20100 — 27°C Bgpm 19001b | 1220010
Horizontal 15.24 cm 20.07 cm 30-100psi | 30Ipm 5398 kg 5534 kg

Note: The air gap {pr fixed electromagnets can be varied by interchanging pole caps.
The maximuip afr gap range for fiked gap eleciromagnets is based on using standard pofe caps. Thinner pale caps can bg provided on special order.
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on Current Regulated Laboratory D.C. Power Supplies

DDULE - All power supply controls and visual
bcated in a 19" wide control module which can
the main power supply cabinet. It is also

mote rack mounting, or in a separate enclosure
h top mounting.

UT - A 0- 10V analog voltage is applied to the
oviding for remote control of the power supply

DIUM AND FINE CURRENT CONTROL -
t controls afford an easy and accurate way of

current from one part in 10° to one part in 106

rom exceeding maximum rated current output
y turning the DC power OFF.

Remote ontrol Console

ETER - The total output current flowing Option

put load is indicated on the 4 1/2 digit meter

H INTERLOCK - Prevents DC power from
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power supplies. The built-in controls are

n output of continuously regulated DC current
loads. The solid state regulator elements are
current stability of 0.0003% (Bppm) to 0.001%

Panel Mounted Control

ng upon the tegulation option. Current regulation is accomplished by a solid state
rized series regulator. A wide range of standard and non-standard output configurations are

e from 1.25kW to well over 100kW. Numerous standard and optional features afford the
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versatility required toladapt to almost any current regulated power supply application.
Description: B o L S _
The basic enclosure of every power supply contains all electrical/electronic components, a control
panel, connections for AC input power, DC output terminals and standard hose couplings for water
cooling requirements
The standard rack mounted control module (see options for remote control console) is located in the
top front section of the power supply. The panel includes COARSE, MEDIUM and FINE (-4SS only)
CURRENT CONTROLS, a panel meter to display the output current, switches for power ON/OFF,
DC ON, DC OFF with indicator lights for power ON, DC ON and water FLOW. Power supplies
equipped with the cugrent REVERSAL option will include a REVERSAL switch and indicator light.
An EXT/INPUT is provided for connection to an external sweep generator or controller.

Each power supply ordered with computer compatible interfaces will include both RS232 and IEEE
488 ports located on the front panel. Only one port is active at any one time. See options sections for
detailed |description.
& STHRLER @
_!
| @ © @ O
- TenT MOBUm Fall {_\j
GO ¢ O Commme 2 £ b L
@ Plommmy) popn] bems  Fme roow Ll sfec ang b A @
Power Supply Conirol Panel

Operation:
£ g i T o e A [ Quiput Load | 1 ¥
The HS [series power|supply uses a precision closed | Sourwe i 3
loop regulator which|consists of a phase angle sl 5
controlled voltage pre-regulator (above 50V), | ] Sl £
precision voltage reference, precision current shunt, :
DC amyplifier and serjes regulating transistor bank i
assembly. The phaselangle controlled pre-regulator Goialle
circuitry provides a constant voltage across the Pawer SUpRYy
current regulating 1ra|nsistor assembly. This is
accomplished by mo?itoring the collector to emitter
voltage pf the transistors and maintaining it at a
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The cur
which i3
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on in the transistors at an optimum level.

{ I

System Block Diagram

functions by monitoring the voltage drop across the precision current shunt

in series with the output load, therefore, proportional to the output current. This voltage is
plified and ¢
potentiomete
vhich in turn

ympared to the precision voltage reference at the level derived from the current
's. The resultant error signal is then amplified and fed into a series amplifier
drives the series regulating transistor assembly.

ghly stable operation by temperature controlling the current regulator circuits,
able reference voltage and also through the use of a specially constructed, highly

power supply to operate with such a high degree of current regulation and

ntific.com/PowerSupplies/index. html 7/22/00




Walker Sdientific, Inc. + Current Regulated Power Supplies Page 3 of 7

stability.

Optior -

lal Features:
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'VERSAL - The current reversal option is incorporated into the main power

e for the purpose of reversing the current polarity automatically at any setting.
The current reversal is initiated by the pushbution switch located on the front panel of the
pawer supply. Depressing the REVERSAL switch will automatically set the output current to
zeft'o, reverse polarity, then ramp back up to the previous setting. The electronic circuitry
automatically pauses at zero current to allow for the dissipation of any back EMF that may be
gemerated fromlan inductive load. The reversal time is dependent upon the power supply, load
impedance, and current setting.

LAY CON'
OFF, and REV|

ROL PACKAGE - This option is used to operate the AC ON, DC ON, DC
ERSAL (if so equipped) from a remote source.

BACK BIAS -
overcome a typ
This is accomp

supply.

Power supplies equipped with the back bias option have the capability to
ical residual field that would be found when driving an ironcore electromagnet.
lished by a bias current, opposite in polarity to the normal current output of the

Al
is
1€
I

NALOG OU
aQto+10V.
0% current.
Dhm.

[PUT - The power supply can be equipped with a current monitor. This output
DC signal that is proportional to the output current where 10 volis is equal to
[his output can source any device with an input impedance greater than 5

R]

pY
3.

EMOTE COl
ovided in pla
5"H x 19"W

NTROL CONSOLE OPTION - A separate, remote conftrol console can be
ce of the standard panel mounted unit when required. The console measures
x 18"D. Refer to the power supply control panel description section for details.
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P
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IEE/RS-232 ¢
ywer supply i

COMMUNICATIONS PORTS - Complete control of any Walker Scientific HS
s achieved through either an IEEE488 GPIB parallel interface or an RS-232
rial interfacel The RS-232 interface allows complete control with a standard PC RS-232
rial port, eliminating the requirement for any additional PC I/O cards for communicating with
e power supply. The IEEE488 GPIB interface permits operation of the power supply on the

e interfacefbus as other GPIB compatible equipment (each device on the bus must be set to

5

o [
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ess). The GPIB address can be set via a dipswitch setting to allow the interface
1 independently of other equipment on the same bus. Both interface options
1puter control of all power supply functions, including power on/off, polarity

e setting of the output current level with up to 20 bits of resolution (1 ppm). The
wonitor water coolant flow status (go/no go) and actual output current with up to
ution (15 ppm).

simple comlinand structure is used to execute each power supply function. The user can write
ftware routines for controlling the power supply or use a commercially available software

s National Instruments LabVIEW(TM), or we can provide the software support
ur application.

LATION - A universal field control package consisting of a precision
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be and power supply interface provides a systerm designed to allow full user
lectromagnet through either current or field regulation.

hen operatin,
ck to the po

+/-10%.

hen the syste

1d in the ele

=]

F

in the current control mode, the current to the electromagnet is sensed and fed
er supply control to maintain a constant current. Current to the electromagnet

1l remain constant with changing load impedance and over specified line voltage variations

is operated in the field control mode, the magnetic field in the electromagnet

tromagnet will remain constant for variations in gap size or with the

infroduction offother objects into the air gap.
o FIELD CONTROL - HalIPmba—l-;_—-

Figld set accuracy: : 1

MG-3D Gaussmeter Povrer . lcug,?n ) | E%Z‘ét

+(.2% of rangd with HP-03 probe (10X)  ||Sap% 1™ | Fita " [ saussmater

(Ranges: D~101?G or 0-100KG) [ 1 Swilsh ] [

+(0.35% of range with HP-33 probe (1X} Poster Suppy

(Ranges: 0-1KG or 0-10KG) ' P —

) . Functional Diagram

Field set resolution: 0.1% of range (0-1KG

o1 0-100KG)

Field Regulation: +£0.02% or 25 milligauss, whichever is greater.

Max. line voltage variation: +10%
DC Output Range: .
A full range of Precision DC Current Regulated Power Supplies is available with output power in the
range off 1.25kW to 100kW with either -3SS or -48S regulation and input power to match any facility
requirement. When requesting a quotation, please specify input and output requirements.

POWER CURRENT VOLTAGE
1.25kW ~ 100kW |01 0A to 0-500A[0-10V to 0-500V
Regulation Selection:
SHORT TERM (30 LONG TERM (8 CURENT CONTROL
SUFFIX min.) hrs.) RESOLUTION
10-100% 1-10% | 10-100% | 1-10% | COARSE | MEDIUM FINE
-388| | 0.001% | 0.01% | 0.01% | 01% |1 partin10® Spfgf R N7
5 ’ -
~4ss| | 0.0003% | 0001% | 0001% | 0.01% |1 partin 10° pfgtss moy plaor; m
http://wwiw.walkerscientific.com/PowerSupplies/index.html 7122/00
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Typical Power Supplies: _ _ .
Typical Precision D( Current Regulated Power Supplies between 1.25kW and 22kW.
Output Cooling Requirements Physical
BTU/Min Max 3
Power U.se Standard Tnlet Temp Flow Rate Weights
Supply [With Tt - > &
Mode] {Mag. Amps|VDC|kW | p Ower |4 Hyer )
Numbe| Size | F*°" Supply|SUPPIY gy |Supply|  Net | Ship | Din
011)11; and Oll)lll) and Wi, Wit.
y Mag. ¥ Mag.
1 GPM|1 GPM
120V / 50 15 93
o X 4 (4 |Approx.|Approx. .
HS-523-1 gn | 0rQOHZ [ o5 1o.50{1.25| BIYU [ BIU 1y ppm [ Longy | 17510s. | 22500s. | 22
438 %ﬁ: (320(1;) égog 30-100|30-100| (79kg) | (102ke) PDI:%
PSI | PsI
208; 220, 1 GPM |1 GPM
HS-735-| 4 242&9’50 B%FOU pru | @ | @ {approx|approx| 5,
7 i A 0-35 [ 0-7012.45] ono om | LPM) | LPM) | 2001bs. | 2501bs.
4SS | o [or otz SO [ 9% 130-100{30-100 | (90ke) |(113kg)| D2
Single (27°C) | (27°C) ps1 | psr = 8113
PHase
HS-
1050-
388
HS- 0- 2-
1050- 1204208V | 0-50 | 100 30 350 2((}§M 3GPM Approx.| Approx
488 5" 60Hz,3 | 0-50 | 0- 5.0 B’I;U B’I;U LPM) (8-11 3001bs. | 4757bs. 22
HS- 7 Phase 4 |0-100| 100 80°F | 80°F 30-100 LPM) (176kg)| (215ke) D-3
501004 Wire [0-10010-50 (27°0) [27°0) |"pgq - |30-100 S 813
388 0-50 PSI
HS-
50100¢
438
HS-
13654
388
HS- 0-
13654 7 120/208V| 0-65 | 130 42 590 2((};’1\/.[ 3%P1M Approx. | Approx
4551 | g g [ 60H2, 311 0-65 | O- 1g 5| BIU | BTU |y 5or 11 oy [ 3001bs. | 4751s. | 22
HS- [ Phase 4 [0-130} 130 80°F | 80°F 30-100130-100| (176Ke3 | 215 D-3
65130 Wire [0-130[0-65| |@7°0)| @ |30 ~L00 (176 (21K -
PSI PRSI
388 0-65
HS-
65130
488
http://www.walkerscientific.com/PowerSupplies/index. html 7/22/00




Walker S¢ientific, Inc. |- Current Regulated Power Supplies Page 6 of 7
HS-
1575-
388
HS- 0- 4-5
1575- 120/208V| 0-75 | 150 50 | 750 2%’1\4 GPM |, o | approx| 22
A5S 11957 | 60z, 3 1 075 | O g o BTU | BIU | gy | (519 oot | 7001s, | D3
HS- || 10" | Phdse 4 |0-150] 150 80°F | 80°F |35 00| LPM) | e 17100
751504 Wire [0-150]0-75 @7°0) [@7°C) " pgy - |30-100 8)|(317kg -
388 0-75 PST (
HS-
75150-
4SS
HS-
1785-
38S
HS- 0-
1785- 120/208V] 0-85 | 170 60 | 960 Z%DM 3 ﬁI;M NI P o
25 e | 63| 085 | O oy s| BIUf BTU 1y gy | Lomgy | 78016, | 930105, |D-3
HS- Phase 4 |0-170 170 80°F | 80°F |30 150 |30100 | (353ke) | (42118
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Sec our line of electromagnels for use with these power supplies
Accessories: _ -
o Hall Effect Galssmeters
e Mpdel UFC-5 Hall Field Controller
» Mbpdel WS-8-10D Digital Electronic Sweep
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