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Rotary Position Transducers

Single-Turn, Geared Single Turn and
Dual (Multi-Turn) Resolvers

Instruction Manual

Resolvers

Rugged and Reliable

The resolver is & highly accurate and highly dependable de-
vice for absolute position shafi encoding. Resolvers have a
reliable track record of applications in aerospace, military,
and industry, where they have been used for decades for po-
sition sensing. Some of the common applications are radar
antenna position sensing. missile guidance systems, NC ma-
chine position feedback, automotive stamping presses, 2
picee can-manufacturing presses and packaging machines.
The resolver is designed to operate reliable under extremely
hostile environments, such as; continuous mechanical
shock, vibration, extreme temperature and humidity
changes, oil mist, coolants and solvents,

The resolver is a passive transducer. 1t is a brushless rotary
transformer with one rotor and two stator windings. The sta-
tor windings are electrically 0 degrees out of phase with each
other. As the shaft rotates, the relative position of the rotor
and the stator windings change. Either the rotor or the two
stator windings together can be used as the primary of the ro-
tary transformer and the secondary will then produces an
analog voltage corresponding to the shaft position.

RL100 Resolver — The Workhorse of the Industry

Autotech’s Model RL100 resolver is the most rugged re-
solver in the industry today. Autotech has over 25,000 of
these resolvers operating with extreme reliability in lghly
demanding applications in automotive, can-manufacturing
and packing industries. Rugged industrial housing, heavy
duty double row ball bearings, and an internal flexible cou-
pling lend o an extremely reliable design.

Built-in Gear Train for Multi-turn Application

Various resolver models from Autotech are available witha
built-in precision gear train. The resolver makes | tum for
many tumns (see How to Order for gear ratios available) of
the input shaft.
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Explosion Proof (when used with an appropriate PLS).

Submersible, Stainless Steel Resolver

Autotech’s RL101-EMI11 resolver is NEMA 6P compliant
for operation in submersible depths of up to 100 feet. ltis
chemically resistant to a wide vanety of solvents, hydrocar-
bons, water, and sea water. The housing and all fasteners are
316 stainless steel.

Dual Resolvers for Multi-Turn Application

A multi-tum resolver consists of two resolvers coupled o
each other through a gear train. One of the resolvers, called
the fine resolver. is coupled to the machine shaft in such a
way that it arns at the same RPM as the machine, while the
other resolver, called the coarse resolver, is geared down by
the gear ratio used. As the shaft of the multi-turn resolver
turns with the machine movement, the coarse resolver keeps
track of the number of revolutions and the fine resolver
keeps track of the shaft position in each revolution. Thus the
combination of the two resolver signals gives the absolute
machine position. The gear train uses an anti-backlash gear
to eliminate backlash errors.



Specifications

ELECTRICAL

Frequency: 2250 Hz

Input voliage: 1.88 V

Input current: 6 mA

Input power: 6.5 mW watts

Rotor impedence with stator

Open circuit Zeo: 180+ j256 ohms
DC resistance (Rotor): 18.3 ohms

Output voltage (Stator): 2.63 V 5%
Transformation ratio: 1.400

MECHANICAL
SAC-RL100 | ESR-RL1 E6R-RL101
Resalv AC-RL101 | SAS-RL101-RMI1
ol SAC-RL210 | ESR-RL210-xxMC | ETRRL101 | SACR
: . Size 40 Sire 40 , Explosion Size 25 Size 11 Size 40, Submersible
Housing Size i . oy P . -
{4.0% dia.) Proof (4.0" dia.) (2.5" dia.) {1.17 dia) {4.0% dia) (316 5S)
Max. Starting Torque 5 0.07 8
@ 25° C (oz-in): 3 3 =
Do of o a5 as 45 33 a5
(gm/em”)
Max. Slew Speed
5000 5000 3000 3600 100
(RPM):
Shaft Size: 58" 58" 3/8" 0.1207 5/8" (316 85)
Max. Shafi Loading:
Axial (Ibs): S0 50 40 03 50
Radial (Ths): 100 100 &E6R), 0.7 100
36 (ETR)
Bearing life at Max. 3 B 10° x10°
M, Spee. (Rev.) 2x10 2107 2x10 2x 2x
Approx. Weight (Ibs): | 6 b 1 0.25 11
ENVIRONMENTAL
Shock: 200g for 11 mSec. - o 200g for 11 mSec
mSec
Vibration: 20g to 2000Hz ]'ff 102000 | 504 102000 Hz
Operating Temperature: -67 10 248° F 291w 100° F
Storage Temperature: -85t 302°F -20 1o 1B0° F
NEMA 4X Class | ; ae y
o 4 NE! ; . NENM NE! N
Enclosure: NEMA 13 Div L. G B.C.D EMA 13 EMA 1 EMA 6P
Submerged Working
Depth = 100 FL.
Special Features: Chemically resistant
pect = 1o wide variety of sol-
vents, hydrocarbons,
water, and sea water.
Note*

1: Explosion Proof when used with an appropriate PLS.
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How to Order

Single-turn and Geared Single-turn Rotary Position Transducers

Size 40 NEMA 13/NEMA 4/Intrinsically Safe/Submersible

E— = — = ——

SAC-RL100-010 Brushless resolver, single-tum, NEMA 13, 5/8" shaft dia, with
wiring terminal block.

SAC-RL100-M11 Above resolver with MS connector

SAC-RLIOO-MIIT Above with built-in transformer and the following specificalion
changes 1. Rotor Input Volts: 4 Vrms, 2. Stator Qutput Voltage:
2 Vrms £+ 10%, 3. Transformation Ratio: 0.5 @ 5000 Hz
SAC-RLI100-G xXxx * Brushless resolver with 300( - | buili-in gear train
L s where xxx =002, 003, 004, 008, 012,016, 020, 024,
032, 036, 040, 0438, 060, 064, 020 or 100

* Terminal conmections standard; Add suffix
M for M5 Connector
Substinute “C” in SAC-2000XX-XXX with “4" for NEMA 4 rating

SAS-RLI101-EMI11 Stainless steel, submersible resolver NEMA 6P

Size 40, Explosion Proof *

ESR-RL101-XxX MC  Explosion proof™® brushless resolver, single-turn, Class I, Div L.
Groups B, C, and D, terminal connections, 5/8"
shaft dia., with built-in XXX : | gear train,
| p Where XXX = 000 (No gears)
002, 003, 004, 008, 012, 016, 020, 024,
032, 036, 040, 048, 060, 064, 080 or 100

*Explosion Proof when used with an appropriaie PLS.

Size 25 NEMA 13/NEMA 4

EXR-RL101-000 X X Brushless resolver, single-tum, NEMA 13, 3/8" shaft dia.
, Conncctor Position:

E: Back-cnd S: Side
L Mounting
F: Flange Mount 8: Servo Mount

» Mechanical characteristics

1: Engineered plastic housing, corrosion
resistant, light duty NEMA 13. Light duty
bearing, 6 Ibs radial load {Must use external
flexible coupling)

7: Metal housing, medium duty bearing, 36 Ibs radial
load, NEMA 13, For NEMA 4, substitute “000°
in ET-RL101-000XX by "NE4"

9: Engineered plastic housing, corrosion resistant,
medium duty bearing, 36 Ibs radial load, NEMA 4X

Size 11

SAC-RL101-010 Brushless resolver, single turn, size 11
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Dual (Multi-turn) Resolvers

Size 40

SAC-RL210-G xxx *

L.,

Dual Brushless resolver, multi-turn, NEMA 13, 5/8" shafi dia.
with 2000 1 built-in gear train between the two resolvers,
where X =064 or 128

* Terminal connection standard: Add suffix M for MS
Connector

Size 40, Explosion Proof *

ESR-RL210- XXX MC

Explosion proof.® Dual Brushless resolver, conduit fitting. multi-
turn, Class I, Div |, Groups B, C, and D, lerminal connections,
5/8" shaft dia. with buili-in XXX : 1 gear train between the two
resolvers,

where XXX=0640orl28

*Explosion Proof when used with an appropriate PLS.

Accessories

Please NOTE: See page 10 for
how- to- order information for the
cable and conneclor used with
the RL101-RM11 Submersibie
Resohver.

MAN-RPXDU-000 Rev 05 11/01/2012

CARLER
CBL-10T22-x 2000 22 AWG, 10 conductor (3 twisted pairs) overall foil shielded
cable
Length in feet
Standard lengths are 010, 020, 050 feet and
increments of 50 fi {e.g.: 100,150, 200, etc.)
Connector
C: Without connector
M: With 10 pin MS conneclor
({ECM-10REC-ITT) on one end
CBL-RL210-Mxxx 22 AWG, 10 conductor (5 twisted pairs) overall foil shielded
cable, with 19 pin MS connector
{ECM-19REC-ITT) on one end
Length in feet
Standard lengths are 010, 020, 030 feet and
increments of 50 fit (e.g.: 100, 150, 200, etc.)
COLUPLINGS
CPL-001/4-1/4 1/4" 10 1/4" flexible coupling
CPL-003/8-1/8 3/8" 1o 3/8" flexible coupling
CPL-D05/8-5/8 578" to 5/8" flexible coupling
MATING CONNECTUR

ECM-10REC-ITT

ECM-19RECITT

10 pin Mating MS connector for single tum resolvers with MS
connector (MS 3116F-12-108)
19 pin Mating MS connector for multi-um resolvers with MS
connector (MS 3116F-14-195)

MOUNTING BRACKET
MMB-EN359-010

Mounting bracket for size 25 & 40 resolvers
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Mounting

Autotech resolvers are designed to operate reliably under ex-

tremely hostile environments, such as; continuous mechanical CAUTION

shock, vibration, extreme temperature and hurmdity changes, E6R and RL101 (size 11) resolvers must be cou-

oil mist, coolant and solvents. Still ordinary precautions to pre- pled to an external shaft using a flexible coupling.

vent damage to bearings of any rotation device should be fol- See “How to Order” page.

lowed 1o prolong their life.

i i 1 -dn hain-drven, D0

1. 1t is recommended that the Autotech encoder mounting 4. Irthe_fﬁnh"ﬂflsbelsch't\rﬂ:]ﬂc :
bracket (MMB-EN359-010) be used, wherever possible, for NOT D}' ERT](}HI_E!&_the drive belt or chain. Too
size 40 resolvers. much side loading (radial) can destroy the resolver

bearings. Side loading is not allowed for EGR and

The servo-mount resolvers may be mounted either with RL101 (size 11) resolvers.

traditional servo-clamps or through the four threaded

ting holes on the face f the resolver. 5. Tnmaintainthe!ﬂ_ih{h 13 ﬁliﬂsﬂfthﬂ I'ESD]'\'_'H,
B > the following precautions must be taken: a) sealing
The flange-mount resolvers are mounted using four compound must be used when fitting the conduit
ling holes in the square flange. pipe; b) the bearing seal must be checked once every
six months and replaced if necessary. Lubrcating

2. Ifthe resolver is to be axially shaft driven, be sure that the the bearing seal periodically prolongs its life.

aligned. Misaligned shafts can destroy resolver
m;e ; . il 6. Zero Reference: For most resolver types. the ap-
proximately zero reference may be located by align-
3. If a pulley, coupling, or sprocket is mounted to the re- ing the shafis as shown in the figures below.

solver shaft, DO NOT hammer or press on the shafl. DO
NOT force fit anything on to or off of the resolver shafi.

Zero Reference-Size 40 resolvers Zero Reference-Size 15 resolvers
{SAC-RL100, ESR and SAC-RL210) (E6R and ETR)
COMOUT T
! FITTING
/‘"?ﬁ'
P =
' P \\
SHAET——FA——— Lt \
KEWWAY %
i an TN | AONTING
{ i I.\_ J 1;"__5{— HEES
¥ - ' / -
o o O
i . s () Mananting hokss (4] Fasce plate retaining
\\ _..f’f "
Size 40 resolvers are at approximately zero Servo mount resolvers: Align shaft keyway with the face plate relain-
when the shaft key way is aligned with ing screw which is in line with a mounting hole.
et e Flange mount resolver: Align shaft keyway with the face plate retain-
ing screw that lies midway berween two mounting holes.
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Outline Dimensions

Lo
" Size 11, .
The outline dimensions of the resolvers are shown inthe fol- | gacrL101-010 o e
lowing diagrams. Resolver C liess
4 AW o4
K | Gad S -
Size 25, Resolvers E6R-RL101, ETR-RL101 with Servo-mount
L e ]
Conmector
Prossbon
03—
MS-Connecions
MSIEE-12-105

MS3112E-12-90F

aer
=3Iy

Size 25, Resolvers E6R-RL101,

E7R-RLI0I with Flange-mount

19
\ fiia
% WS Connecion
MEI16F12-108
MY 12512108
Dimension E6R E7R
A 327 ar
B 5375" 5975
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Size 40 Resolvers SAC-RL100 and SAC-RLI10D

Resolver with conduit
"-_.—l"_*
¥ ]
| AW ' it st
BE T
|_5—E i I
10-TAIN - 28 30 deep
4 piaces on 250 dm
Resolver with end connectar +poos)
Hiyamry o 188
| algmed 55 Bhown
for pem neference
= 1)
00 005 185
—1 4
==
. [ f:i*
I +—
\_\_
WS 1EE 12108
e MS3VIFE-12-90P
_l.. A
i35 i
g
10-3PUNF-78x 30 deep
|4 places on 250 dia
* 0.005)
22 I e S .
Mounting bracke: 37— ;E-EPHF-E e
for size 25 and 40 T 1 | -é—}l::-}? |
Resolvers i_,__, . : _’ *
| fli NEELT "
Dimension RLI100 RL2I0 ri— ¢_\+.-f¢___!
A 5.50" 650" fsﬁm]' . 120 THEL (4 TVP. )
B 7.60° B.60" i lf _
Z 600 :
3 [I :f___l I:I _1
¥ T P i3
t Il — _1
Valamw Dl -
E8R-xxx
il ALIGHED AS SHOW! Units: [mm]
["'}_g] = '// FOR TERC REFERENCE. = es
%oy “
] o o GROUND
O O I
®
[”i.‘?"]mg | s
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tompekalski
Rectangle

tompekalski
Sticky Note
Accepted set by tompekalski


SAS-RLI0I-RMI1 Submersible Stainless Steel Resolver
Overall and Mounting Dimensions/Zero Reference

APPRCIMATE
ZERC POSION
INDICATED BY DIVPLE
4,000 6.005 1.187 6970
(101.600) 1635] * oS [177.036)
5,800
188, |, = 147.320} "
a7z |
h:
?’
.ﬁ. . —i- R'-
e L | g4 %
i = +
i
' (15.675)
+.000 |.000)
-DOZ 1.051) ™
15a
1/4-20, NC-2 = .500 [12.700)
DEEP [TVE: 4] v
257 {4.528) DWA 6.003 (098] - y -
[TYR &
- Waa s
456 [16.662) DIA ) 4
2.500 [63-500; DW 4

RECOMMENDED MOUNTING CLTCRT
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Wiring

Wiring Table
SAC-RL101-010 resolver
{The unit comes with
12-inch pigtails)

Wiring Table for Single-turn Resolvers
EGR-RL101, ETR-RL101, SAC-RL100, EBR-RL101

Wire color Function
Red 51 Stator
Biack S3 Stator
Yeliow 52 Stator
Blue 34 Stator
Red\White R1 Rolor
Yelowhite RZ Rotor
Nite:

It is strongly recommended that this
unit be connected using rwisted pairs
of wires. The pairs must be formed as
follows:

CBL-10T22-1000K Signal | Resolvers with terminaks Resclvers with
Wire Color Function SAC RLTI00% SAC-F $00-Ganx ::'Iwm
BlackGreen Rotor R1 R1(AL) 1 F
Green Twited £ | Botor R2 R2 (RH) 2 E
Black/Yellow S1 Stator 3] 3 D
Yellow P |53 Stator 53 5 C
Black/Blue 52 Stator 52 1 B
Blue Twsied pa¥ | o4 Stator 54 ] A
Shield Case GND (Green | GND {Green G
Ground Sorew) Screw)
Hotes:

1. Black/Green indicates a black wire with green stripes.

2. An overal foil shielded cable with twisted pairs (such as Autolech’s cable
CBL-10T22-000() must be usad ar wiring the unt. The pairs must be formed as follows:

51 and 53, 52 and 54, R1 and R2

3. MS connecior: MS3112E-12-10P; Mating connecior: MS3116F-12-108

{Autotech P/N ECM-10REC-TT).

4. MS connector is not available with ESR senes.

Resolver Windings
s - q
A
,‘f .«;/ N
81— 7 9 & \ RZ

MS Connector on a
Single-Turn Resolver

Terminal Block on a
Single-Turn Resolver

Terminal Block on a
Geared Single-Turn Resolver

MAN-RPXDU-000 Rev 05 11/01/2012
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Wiring Table for Dual (Multi-turn) Resolvers — .

Terminal Block on a
SAC-RL210, EBR-RL210 il (Dl Tourn) Ranivar
CBL-RLZ10-Mx0ox Signal / Funchon Resolver |MS Connector
Wire Color Terminal |Pin #
Black/Grean Rolor R1 1 A
Green Twees B | Rotor R2 2 B
Black Yellow Coarse Stator C31 3 c
Yeliow T P | Coarse Stator C53 5 E
Black\White Coarse Stator C52 4 D
White Twsed B |Coarse Stator CS4 8 F
Black/Red - Fime Stator FS1 7 H
Red e #7 [Fine Stator F53 g L
Black/Blue Fine Stator F52 B K
Bue T ™ |Fine Stator FS4 10 M
Shield Cas= Ground GND 5 |
Graan
Screw
Noles: MS Connector on a
1. Black/Green indicates a black wire with green stripes. Dual (Multi-Turn) Resolver
2 MS connector: M53112E-14-19F; Mating conneclor: MS31168F-14-185 y
(Autobech PIN ECM-18REC-TT). / e \{\ \ |
3. MS connecior is not available with EBR series /-..J.;‘ab “
. By ". L
. [/ O f~_; B \
| ROORD |
| % RSN i
L LT AP AT & f .I'I
LY. T S [,
il
, “ d

Grounding and Shielding
1. Resolver wiring must be done using twisted pairs in cable with 6. The shield drain wires may be terminated inone of two ways.
an overall foll shield. The twisted paris must be wired as per wir-
ing instructions. See “How to Order” section for suftable cable of- a) Connect to chassis ground at each end and not connected
fered by Autotech to signal reference at any pont in the system.
b) Connect to signal reference at the decoder only. The
2 Itis recommended that the shielded resolver cable be routed in shield drain should remain unconnected at the resolver end
its own conduit or cable tray. and the shield shoukd not touch earth ground at any pomt in &S
un.

3, All shisldad resolver cable miust be kapt al a minimum distance

of 2 inches from all high voltage or inductive wiring. NOTE: Resolver with MS connectors have shield drain
wire pre-terminted for method a).

4, All shielded resciver cable must be kept at a mimmum distance

of 12 inches from all motor wiring controlied by AC or DC drives. Method a) is recommended for all Autotech products. In certain
circumstances, in unusual EMI conditons, methed b) may be
5. All ground planes {chassis grounds) in the lotal system must be neceszary after consuling factory.

heid to the same RF potential, by good metalbic conneclions to

MAN-RPXDU-000 Rev 05 11/01/2012 Rotary Position Transducers- Instruction Manual 10



Mating Cable and Connector for Submersible Resolver

pad &l fut e o)

Wiring Table for Submersible Resolver SAS-RL101-RM11

Resolver
Conneclor ‘Wire Color C?L-WTH r-ll‘l‘l
FVMKTFSIKFLSS
P1-1 BlackiYellow  Twstad Par None
P12 Yellow MNone
P13 BlachBIUE 1omsesrar Mane
P14 Blue None
P15 BIack/Creen | imed pai Hona
P1-6 Green MNone
P1-7 Shield Drain Shiald Drain
NIC BlackVWhite Tiatatnd Plair MNone
MNiC Black/Red Twisted Sar MNone

MAN-RPXDU-000 Rev 05 11/01/2012

Mating Cable and Connector for the
Submersible Resolver SAS-RL101-RM11

This resolver is equipped with a seven pin female
bulkhead connector. The manufacturer's part
number is Seacon #VSK-T-BCL. The recommended
cable to be used with this resolver is AVG #CBL-
10722011

The Mating Conneclor {Seacon #VMK-7-FS/KFLSS)
for the resolver is available from: Seacon/Brantner
and Associates, Inc., 1240 Veman Way, El Cajon, CA
92020 (Phone: 619-562-T0T1, FAX: 619-562-9706).
This connecior is molded onto the cuslomer suppled
cable as follows:

1. Telephone Ssacon /Braniner and request a
*CF number ({CF stands for “Customer Fur-
nished™).

2 Send cable with the “"CF™ number and pur-
chase order along with a copy of the drawing
(above} from this document.

3 Request termination of cable (per this drawing)
to Seacon “VMK-7-FS/KFLSS and mold.

Rotary Position Transducers- Instruction Manual
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WARRANTY

Am{:.anﬂmkswarmrtﬂuupmdudsmb-irufrumdtimu|nnﬂtemhnrwmmhphrapemdnimreafkumﬂiEMnfmm
have been installed and used under proper conditions. mmmmmmwmmﬂhﬂr@
Palﬂmﬂhamnmﬂﬁaﬂmmmmm {RMA) number. The Company's lability under this imited
rnmf-_.rtuﬂ-ne reparorrephmmnradampmduu. at The Company's option. The Company disciaims all liabiiity for any
or representation with respect o the products.

The cusiomer agrees to hold Autolech Controls harmiess from, defend, and indemnify Autotech Controls ageinst damages, claims, and ex-
penses arising out of subsaquent sales of Autotech Controls’ products or products %mmmnmwmmﬂ
and based upon personal injurkes, daaﬂ':s.pmpurtydlmgn lost profits, and other matiers its r subcontractors are or
may be to any extent liable, including without limitation penalties imposed Emcmmerhmmtr (PLEZ-W&}ardhhﬁym
posed upon any person pursuant to the Magnuson-Moss VWarmanty Act (pl. , &% now in effiect or as amended hereafter

Mo wamanties expressed or implied are created with respact to The Company's products except those expressly contained herein. The cus-
tomer acknowledges the disciaimers and limitations contained and refies on no other wamanties or afirmations.

CAUTION

Autotech Controls’ products are carefully engineered and rigorously tested to provide many years of reliable opera-
tion. However any solid-state device may fail or malfunclion sometime.The user must ensure that his system design
has buili-in redundancies if Autotech Controls' product is being used in applications where a failure or malfunction of
the unit may directly threaten life or cause human injury. The system should be so designed that a single failure or
malfunction does not create an unsafe condition. Regularly scheduled inspections, at least once a week, should be
made to verify that the redundant circuits are fully functional. All faults should be immediately comected by repair or
replacement of the faulty unit. In addition, the user may have to comply with OSHA, ANSI, state or local standards of
safety. The user of Autotech Controls' products assumes all risks of such use and indemnifies Autotech Controls
against any damages.

The information in this book has been carefully checked
and is believed to be accurate; however, no responsib-
lility is assumed for inaccuracies. Autotech Controls re-
serves the right to make changes without further notice
to any products herein to improve reliablility, function or
design. Autotech Controls does not assume any liability

Autotech Controls does not recommend the use of its
products in applications wherein a failure or malfunction
of the unit may directly threaten life or cause human in-
jury. The user of Autotech Controls’ products assumes
all isks of such use and indemnifies Autotech Controls
against all damages.

arising out of application or use of any product described
herein. © Copyright 1893-1999 by Autotech Controls, Limited
Partnership. All ights reserved.
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