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3,5" BLIND - HOLLOW SHAFT INCREMENTAL ENCODERS - ORDINARY & HAZARDOUS LOCATIONS

The HS35 combines the rugged, heavy-duty features usually associated with shafted encoders into a hollow shaft style. Its design includes dual
bearings and shaft seals for NEMA 4, 13 and IP65 environmental ratings, a rugged metal housing, and a sealed connector or cable gland. The HS35
accommodates shafts up to 1" in diameter. With optional insulating inserts, it can be mounted on smaller diameter shafts. It can be mounted on a
through shaft or a blind shaft with a closed cover to maintain its environmental rating. The HS35 is also available with a dual output option (inset) to
provide redundant encoder signals, dual resolutions, or to supply two separate controllers from a single encoder.

GEN

For Generation 1
datasheet click here.

SPECIFICATIONS

Mechanical

Material

Bearings
Axial

Maximum Loads Radial

Shaft inertia

Torque ")

Permissible Max. Speed

Continuous Max. Speed

Encoder Weight (Approx.)

Theoretical Mechanical Lifetime 109 turns
(Faxial / Fradial)

Features

HS35 Rotary Incremental Encoder:

¢ Robustness and excellent resistance to shocks / vibrations

o High Protection Level IP65 (NEMA 4 & 13)

High Resolutions Available: Up to 500 000 ppr

Universal Electronic Circuits from 4.75 to 30 Vdc

High Performance in Temperatures —40°C to 100°C

High bandwidth: Up to TMHz

Resolution and outputs HTL/TTL programmable

¢ Hard anodization available in special features

e (Certifications in Hazardous Locations: Intrinsically safe or Non-incendive UL/
Atex/IECEx

Applications

o Steel, Glass, Paper mills
¢ Wood industry

o Wind energy

o Power generators

® Mining drilling

¢ (as engines

Cover: Die cast Aluminum with Iridite finish
Body: Aluminium
Shaft: AISI 303 Stainless Steel

6807 Series - sealed

50N

80N

2,852 oz-in-sec? (1"") SS

2,8125 oz-in-sec? (1"") BS

Through shaft version (SS) = 11,3 in-0z (at 1000 min)
Blind shaft version (BS) = 8,5 in-oz (at 1000 min™')

6 000 min”!
4000 min”
22,92 0z

140x10°at25 N /40N
17x10%at 50 N /80 N

' The rubber shaft seal is recommended in virtually all installations. The most common exceptions are applications requiring a very low starting torque or those requiring operation at both
high temperature and high speed. For these exceptions, a felt shaft seal is recommended. Felt seals require very low starting torque and can virtually eliminate frictional heat. Encoders
ordered with felt shaft seals will have an enclosure rating of IP50 and will have less than 1/10th the Starting Torque specified under Mechanical Configurations.
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Electrical

Output  Operating Supply Current Short Reverse . Operating
Certification CICEI\.IfFLE(.: Electronic = Signals Voltage Current per Circuit Overvnlt_age Polarity Zrequ;rll_c v Resolutlolxs Temperature
CESIET “e) +V (no loads)  Channel Proof PIRIEETD Tolerant apaieity category Range ?©
Standard
-40°C.. +100°C
28/V HTL 4,75-30V <75mA <40mA Yes Up to 33V Yes Up to TMHz Low
High -40°C.. +80°C
HTL refer Progr?rwl:nable “40°C..+100°C
28/X HIL/TIL 4,75-30V <75mA <40mA R_GB Up to 33V Yes Up to TMHz
selectable TTL: refer Multiplier . N
Ordi RG2 P bl -40°C.. +80°C
rdinary rogrammable
Location ExeclICT4 Ge Standard
N+ Ex ec IIC T3 Ge 15/V HTL 9-16v <75mA <40mA Yes Up to 18V Yes Up to 300kHz -40°C.. +100°C
on- Low
| di
noendive Standard 0°C. +100°C.
-40°C.. +100°
28/0 Ctglpeirt]or 47530V | <75mA <40mA Yes Up to 33V Yes Up to 300kHz Low
High -40°C.. +80°C
Standard
Yes -40°C...+100°C
28/5 TTL 4,75-30V <75mA <40mA (Except to Up to 33V Yes Up to TMHz Low
ad High 40°C.. +80°C
Standard
5N TTL 4,5-6V <75mA <40mA Yes Up to 6,8V Yes Up to TMHz Low -40°C.. +80°C
High
ExiallC
Standard
5/06) Open 456V <75mA <40mA Yes Upto6,8V Yes | Upto300kHz Low -40°C.. +80°C
Collector
Intrinsically High
safe Standard
N HTL 8-12v <75mA <40mA Yes Up to 16V Yes Up to TMHz Low -40°C.. +80°C
High
Exia llB
Standard
9/0® Cglii’t‘m 8-12v <75mA <40mA Yes Upto 16V Yes Up to 300kHz Low -40°C.. +80°C
High

' See resolutions section for details.

 Surface encoder temperature

UL Listed: -20°C +80°C. Device must be supplied by a Class 2, LPS or SELV limited energy source 250mA.

“ Complementary outputs are recommended for use with line driver type (source/sink) outputs. When used with differential receivers, this combination
provides a high degree of noise immunity.

' Qutput IC’s are available as either Line Driver or NPN Open Collector types. Open Collectors require external pull-up resistors, resulting in higher output source impedance (sink
impedance is similar to that of line drivers). In general, use of a Line Driver style output is recommended.

Line Drivers source or sink current and their lower impedance mean better noise immunity and faster switching times.
Warning: Do not connect any line driver outputs permanently to 0V,+V or to any other signal. This may overtime damage the driver. Unused outputs should be isolated and left floating.
Our applications specialists would be pleased to discuss your system requirements and the compatibility of your receiving electronics with Line Driver type outputs.
-28/V: Line Driver (HTL): this is the recommended replacement for 3904R and 7406R open collector outputs with internal pullup resistors.
It is also a direct replacement for any 4469, 88C30, 8830 or 26LS31 line driver.
Important to note : this driver is TTL compatible when used with 5 volt supply.
-28/5: Line Driver (TTL): this low power but efficient driver, powered at 24V is ideal for long cables and high frequencies.
-28/0: NPN Open Collector (OC) : this replaces prior IC's with designations of 3904, 7406, 3302, 681 and 689.
Outputs require external pull-up resistors and may be pulled up to voltage other than supply voltage (30V max).
-5/0CR, 15/0CR, 24/0CR: Open Collector are often replaced by the 28/V in system upgrades. Consult factory.
©- Output IC's NPN Open Collector are also available with internal 2,7K ohm pull-up resistors : 5/0CR or 9/0CR
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Environmental
Shocks (EN 60068-2-27)

Vibrations (EN 60068-2-6)

<500 m.s-2 (during 11 ms)
<200 m.s-2 (5...2 000Hz)

EMC EN 61000-6-2, EN 61000-6-4
Isolation 1000V eff

Operating Temperature " See Electrical table above
Storage Temperature -40°C ... +100°C

Protection (EN 60529) IP 65 (NEMA 4 & 13)

Humidity 93% RH non-condensing at 20 °C

I Extended temperature ratings : some models can operate down to -55°C. Extended temperature ranges can affect other performance factors. Consult with factory for more specific
information.

Dimensions in inches

MS Connector Termination M12 Connector Terminations

sm18
1,04 SM12_ 1,08
L4 L1
10107 . J ]
I 8
— &
3x10-32 UNF-28 ®
3x10-32 UNF-2B 70.38 deep .
0.38 d ~ 3
7 20 @i X120 / \\ @l
! i
38 ‘ ‘ ERd
b A2, 38
\ f
\ o] i
—
\\_/y 1,80 max.
| | L Shaft penetration
- 0.7 0085 007
1,68 055
?3 1,67 061
3,52
Cable Terminations Dual MS Connector Termination
. B E %ﬁ
[ ~ o
3x10-32 UNF-28 3x10-32 UNF-2B N H
wgggbeep — 7 0.38 deep )
@] (x120°) @
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007 21003 0.07
1,68 055 L1001 ] 1,68 055
®3.0
3,52
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R1 Tether Block and Pin R2 Tether Arm

0,38

#10-32 UNF

Note: The typical hollow shaft product is supported by, and clamped to, the driving shaft. A flexible tether is used to keep the housing from rotating.
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ov
M18
M18 Connector F
10 Pins
M12
M12 Connector F
10 Pins
M16 - ABZ M16 F
Connector
M16 - ABC 7 Pins F
CABLE - ABZ BK (Black)
CABLE - ABC PVC Cable | BK (Black)
9 Wires
CABLE - ABZC BK (Black)

Standard resolutions:

+V

RD (Red)

RD (Red)

RD (Red)

A
A

YE
(Yellow)

YE
(Yellow)

YE
(Yellow)

B Z

B C

B C

B C

B _
BU (Blue) (Or(a)r?ge)
BU (Blue) _
BU (Blue) (Orgr?ge)

1000, 1024, 1800, 2000, 2048, 2500, 3600, 4000, 4036, 5000, 7200, 10000

Low resolutions " (not found in the Standard resolutions range):

Any resolution within the 1-2500ppr range.

High resolutions: (not found in the Standard resolutions range)
All multipliers of 1000, 1024, 1800, 2500 from 1 to 200.

Programmable resolutions " (28/X electronics):
e Full programmable (XPROG): from 1 to 10kppr with direction and alternate index tracks configuration
e Multiplier programmable (1000, 1024, 1800, 2500 native): Programmability of the native resolution multiplier from 1 to 200 with direction and all index tracks

configurations possibilities

WH/YE
(White/
Yellow)

WH/YE
(White/
Yellow)

All those versions can be configured with one of the following programming tool P/N (ordered separately):
EAP-004 (for encoder with “SM18" connection)
Programming procedure available in Instruction Manual.

Channel Synchronization®

-1 CYCLE -~

— |=— 90 Deg.

NI

CCW Rotation Viewing Face —»

"Signal tolerances available in Instructions Manual

HI

Lo

Index track gating possibilities?®
XPROG (Full Programmable Version)

%0 [

180° [ |

a0

w_| T Tl
R

180°_ | | 1 Cycle - 360°
AN | [

B |

“Signals are shown for CW rotation when viewed from the face side of the encoder
PNon-standard index widths and multiple indices are available by special order. Consult factory.

“'\With dual output option, bath AB signals are not synchronized, and Index signals locations are displaced around 180° (mechanical)

B/

WH/BU
(White/
Blue)

WH/BU
(White/
Blue)

Case Shield

Z Ground Drain

J G .

K G _
_ G _
_ G _

WH
_ GR (Green) (White)
WH
GR (Green) (White)
WH/OR
) WH
(White/ | GR (Green) (White)
Orange)

Directions Possibilities?
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X HS3 F - 100 — R1

Encoder
X: Express Encoder
Blank: Standard Leadtime
Type
HS35: Hollow Shaft, 3,5”
Encoder Diameter
Housing Configuration

F: Standard
Shaft Bore

100: 1.00"

87:0.875"

75:0.75"

62: 0.625"

50: 0.50" etc.

Metric bores available

Tether
R1: Tether Block and Pin

R2: Tether Arm
Others tether configurations available

Shaft Seal Configuration

S8: Through Shaft, Rubber Seals
BS: Blind Shaft, Rubber Seal

FS: Through Shaft, Felt Seals (option not available with Haz loc rating)

Cycles per Turn

(Enter Cycles) Standard/Low/High resolutions and Multiplier programmable.

See available resolutions in “Resolutions” section.

SS

EPROG: Full programmable 1-10kppr (standard index tracks configurations).
XPROG: Full programmable 1-10kppr (alternate index tracks configurations).

No. of Channels

A: Single Channel

AB: Dual Quad.Channel
ABZ: Dual with Index
AZ: Single with Index

Complements

C: Complementary Qutputs
Blank: No Cable

Voltage / Output

Ord. loc + Non-incendive Intrinsically safe
15/V = 5-15 Vin/out 5/V =5 Vin/out

28/V = 5-28Vin/out 5/0 =5 Vin/OCout
28/5 = 5-28Vin/5Vout 9/V=8-12 Vin/out
28/0 = 5-28Vin/0Cout 9/0=8-12 Vin/0Cout

Output Termination

SM12: MS3112E12-10P
SM16: MS3102R16S-1P
SM18: MS3102R18-1P

Items highlighted with this are standard Express Encoders and ship in few days. in North America

2048 ABZ

C

SCS: Shielded/Jacketed Cable with Cable Seal. Length of Cable is specified in inches. (i.e. SCS18 = 18 inches)

(Indicate “S” for single or “D” for Dual (i.e. DM18 = Dual). Dual option not available with Intrinsically Safe rating)

(See Connections Section)
Hazardous Area Ratings

Blank: None

EX: Intrinsically Safe

NI: Non-Incendive

Contact factory for voltage options

Special Features
S: Special Features specified on Purchase Order.

=S at the end of the model number is used to define a variety of non-standard features such as hard anodization, special shaft lengths, voltage options, or special testing. Please

consult the factory to discuss your special requirements.

28/V

SM18

S
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AGENCY APPROVALS & CERTIFICATIONS

Harardous Area Ratings Agency

Ce

LISTED

EX
Intrinsically Safe

G“ us

:Ln-lncendive @
%HS

Copyright © 2024 Sensata Technologies, Inc.

IEC @

IEC @

CE

uL

DEMKO

|EC/IECEx

uL

DEMKO

|EC/IECEx

Ratings and Markings

EN 55011: Electromagnetic Disturbance (EMI)
EN 61000-6-2: Electromagnetic Compatibility (EMC)

Class I, Groups A, B, C, D
Class II, Groups E, F, G

ExII1G
ExiallC T4 Ga
(9V/0is 111G ExiallB T4 Ga)

ExiallC T4 Ga
(9v/Q is Ex ia IIB T4 Ga)
-40°C < Ta <+85°C
Class |, Div. 2, Groups A, B, C, D
Class Il, Div. 2, Groups F, G

ExI13G
ExeclIC T3 Ge

Ex eclIC T3 Ge
-40°C < Ta <+85°C

File Number

E78446
DEMKO 24 ATEX Pending

I[ECEx UL Pending
E78446

DEMKO 24 ATEX Pending

IECEx UL Pending
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Description Part Number

Protection Cover
kit . - )
Hlardware included 23145-002 = Protective cover, pilot dia. 6.38", without fasteners

26068-001 = Pratective cover, pilot dia. 6.58", with fasteners

Reduction sleeve Imperial sizes shaft bore, PEEK " Metric sizes shaft bore, PEEK
9434/E8=1" 9434/125 = 25mm
9434/E7 =0.875" 9434/120 = 20mm
9434/E6 =0.75" 9434/115 = 15mm
9434/E5 = 0.625" 9434/112 = 12mm
9434/E4=0.5"

'Except 9434/E8: GF Polycarbonate
R1 Tether Block
and Pin

Hardware included 31215-003 = 382323-001 Tether block + dia. 0.25" x Ig. 0.75" pin (cap screw 10-32 UNF x 5/8 included)

31215-006 = 382323-001 Tether block + dia. 0.25" x Ig. 0.75" pin + Collet clamp (cap screw 10-32 UNF x 5/8 included)

Tether arm kit
Hardware included

31187-016 = R2 tether kit
31187-012 = R11 tether kit
31187-015 = R14 tether kit

Other stator coupling configurations available on request
Connector Mates MS3106F18-1S = Mates to standard M18 style, 10pin conn.
MS3106F16S-1S = Mates to standard M16 style, 7pin conn.
MS3106F14S-6S = Mates to standard M14 style, 6pin conn.
MS3116F12-10S = Mates to standard M12 style, 10pin conn.

31186-1810 = M18, 10pin, 10 ft length 31186-1410 = M14, 6pin, 10 ft length
31186-1820 = M18, 10pin, 20 ft length 31186-1420 = M14, 6pin, 20 ft length
31186-1850 = M18, 10pin, 50 ft length 31186-1450 = M14, 6pin, 50 ft length
31186-1610 = M16, 7pin, 10 ft length 31186-1210 = M12, 10pin, 10 ft length
31186-1620 = M16, 7pin, 20 ft length 31186-1220 = M12, 10pin, 20 ft length
31186-1650 = M16, 7pin, 50 ft length 31186-1250 = M12, 10pin, 50 ft length

Connector Cable
Assemblies

Electronic Modules 60001-010 = Opto isolator

60011-001 = Broadcaster
60002-000 = Encoder tester
*There are many options for Electronic modules, consult factory for help selecting the best one for your application

Intrinsic Safety
Barrier
This galvanically isolated barrier provides both power and signal isolation for an incremental encoder. With differential line driver
outputs, it can carry signals up to 500 feet with a bandwidth of up to 250 kHz. For detailed ordering options, refer to accesory
specification sheet.
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Datasheets provided by Sensata Technologies, Inc., its subsidiaries and/or affiliates (“Sensata”) are solely intended to assist third parties (“Buyers”) who are developing

systems that incorporate Sensata products (also referred to herein as “components”). Buyer understands and agrees that Buyer remains responsible for using its independent
analysis, valuation, and judgment in designing Buyer's systems and products. Sensata datasheets have been created using standard laboratory conditions and engineering
practices. Sensata has not conducted any testing other than that specifically described in the published documentation for a particular datasheet. Sensata may make corrections,
enhancements, improvements, and other changes to its datasheets or components without notice.

Buyers are authorized to use Sensata datasheets with the Sensata component(s) identified in each particular datasheet. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED,
BY ESTOPPEL OR OTHERWISE TO ANY OTHER SENSATA INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY THIRD PARTY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT, IS GRANTED HEREIN. SENSATA DATASHEETS ARE PROVIDED “AS IS”. SENSATA MAKES NO WARRANTIES OR REPRESENTATIONS WITH REGARD TO THE DATASHEETS
OR USE OF THE DATASHEETS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING ACCURACY OR COMPLETENESS. SENSATA DISCLAIMS ANY WARRANTY OF TITLE AND ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, QUIET ENJOYMENT, QUIET POSSESSION, AND NON-INFRINGEMENT OF ANY THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS WITH REGARD TO SENSATA DATASHEETS OR USE THEREOF.

All products are sold subject to Sensata’s terms and conditions of sale supplied at www.sensata.com SENSATA ASSUMES NO LIABILITY FOR APPLICATIONS ASSISTANCE OR THE
DESIGN OF BUYERS' PRODUCTS. BUYER ACKNOWLEDGES AND AGREES THAT IT IS SOLELY RESPONSIBLE FOR COMPLIANCE WITH ALL LEGAL, REGULATORY, AND SAFETY-
RELATED REQUIREMENTS CONCERNING ITS PRODUCTS, AND ANY USE OF SENSATA COMPONENTS IN ITS APPLICATIONS, NOTWITHSTANDING ANY APPLICATIONS-RELATED
INFORMATION OR SUPPORT THAT MAY BE PROVIDED BY SENSATA.

Mailing Address: Sensata Technologies, Inc., 529 Pleasant Street, Attleboro, MA 02703, USA.



