














Part 1 Engineering Notes

Motor currents

Analog reference
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Position and commutation feedback Feedback

Figure 6 — Controller-based commutation
1.3 Amplifier Modes

Servo amplifiers can operate in most of the following modes:

AMPLIFIER MODE CONTROLLED VARIABLE FEEDBACK SOURCE
Open-Loop Mode Motor voltage Duty cycle (internal)
Voltage Mode Motor voltage Voltage (internal)

IR Compensation Mode Motor voltage Voltage and current (internal)
Tachometer Velocity Mode Tachometer
Hall Velocity Mode Motor speed Hall sensors
Encoder Velocity Mode Encoder
Current (torque) Mode Motor current Current (internal)
Analog Position Mode Motor position Potentiometer

The “controlled variable” means the physical parameter controlled by the input reference signal (+/-10 VDC).

e Open-Loop Mode

In this mode the input reference signal commands a proportional motor voltage (by changing the duty cycle of the output
power stage). This mode is not a closed loop configuration (unlike the other modes described); therefore the average
output voltage is also a function of the power-supply voltage.

e Voltage Mode

In voltage mode the input reference signal commands a proportional motor voltage regardless of power supply voltage

variations. This mode is recommended for velocity control when velocity feedback is unavailable and load variances are
small.

¢ |R Compensation Mode

If in voltage mode there is a load torque variation, the motor current will also vary, as torque is proportional to motor
current. Hence, the motor terminal voltage will be reduced by the voltage drop over the motor winding resistance (IR),
resulting in a speed reduction. Thus, motor speed - which is proportional to motor voltage (terminal voltage minus IR
drop) - varies with the load torque.
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In order to compensate for the internal motor voltage drop, a voltage proportional to motor current can be added to the
output voltage. An internal resistor adjusts the amount of compensation. Use caution when adjusting the IR
compensation level. If the feedback voltage is high enough to cause a rise in motor voltage with increased motor current,
instability occurs. Such result is due to the fact that increased voltage increases motor speed and thus load current which,
in turn, increases motor voltage. If a great deal of motor torque change is anticipated, it may be wise to consider the
addition of a speed sensor to the motor (e.g. tachometer, encoder, etc.).

e Tachometer Velocity Mode

The addition of a DC tachometer to the motor shaft produces a voltage proportional to speed. With this addition, the
tachometer output voltage replaces the motor terminal voltage as the controlled variable. Since this voltage is
proportional to the motor speed this operating mode controls motor speed in a closed loop fashion.

e Hall Velocity Mode

The frequency of Hall sensors is proportional to the motor speed. In most brushless amplifiers an internal circuit decodes
velocity information from the motor mounted Hall sensors. This analog signal is available for closed loop velocity control.
This mode does not provide good velocity control at low speeds (below 300 rpm for a 6-pole motor, 600 rpm for a 4-pole
motor, or 900 rpm for a 2-pole motor) since the resolution of Hall sensor signals is not very high.

e Encoder Velocity Mode

The frequency of a motor mounted encoder is proportional to the motor speed. An internal circuit can decode velocity
information from such encoder feedback. This analog signal is available for closed loop velocity control. Since the
resolution of an encoder is much higher than that of Hall effect sensors, much better low speed regulation can be
obtained.

e Current (or Torque) Mode

The current mode produces a torque output from the motor proportional to the input reference signal. Motor output torque
is proportional to the motor current. Torque mode is recommended if the servo amplifier is used with a digital position
controller (under this condition, a movement of the motor shaft from the desired position causes a large correcting torque,
or "stiffness"). Therefore, this mode may produce a "run away" condition if operated without a digital position controller.

e Analog Position Mode

In this mode the feedback device is an analog potentiometer mechanically tied to the positioned object, thus providing
position feedback. The wiper of the potentiometer is connected to one of the differential input terminals (-REF). The
command is an analog signal, which is connected to the other differential input terminal (+REF). It is recommended to
use a tachometer to close the velocity loop. With amplifiers from Advanced Motion Controls, the input reference gain can
be increased for the analog position mode by ordering the -ANP extension. Example: 12A8X-ANP. The following figure is
a typical wiring diagram of the analog position mode:

-TACH +TACH

+HY

POWER SUPPLY

POWER GND ——

+REF +MOT
-REF

COMMAND

RETURN GND

+10V -

Figure 7 — Analog Position Loop Mode
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2. COMPONENT SELECTION
2.1 Motor Type

The type of motor used depends on the application characteristics. Brushed DC motors are cost-effective, simple to use
and install and provide high power density. Drawbacks are brush wear and arcing (explosive environments). Brushless
motors provide the same advantages as brushed DC motors. In addition, the absence of brushes reduces maintenance
and allows them to be used in any type of environment. Brushless motors may require more wiring due to the
commutation feedback requirements.

Motor voltage and current requirements are determined based on the maximum required torque and velocity. These

requirements can be derived from the application move profiles. Both maximum torque and RMS (Root Mean Square)
torque need to be calculated. RMS torque can be calculated by plotting torque versus time for one move cycle.

Velocity 4 1 cycle

A

. Dwell , . Dwell
—p

! | 10 Time
Torque 4 Lo
RMS -{----- TR Bl EEEE EEEEE
‘J‘ Time
Power a

Figure 8 — Torque, velocity and power curves

RMS torque is calculated as follows:

Here T, is the torque and t; the time during segment i. In the case of a vertical application make sure to include the
torque required to overcome gravity. In general, the motor voltage is proportional to the motor speed and the motor
current is proportional to the motor shaft torque. Linear motors exhibit the same behavior except that in their case force is
proportional to current. These relationships are described by the following equations:
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Vi=ln*Rn+E

E=K.*Snh

T=K"*I, for rotary motors or

F =K* Iy for linear motors
With:

Vi Terminal Voltage [V]

I Motor Current [A]

R Motor Winding Resistance [Q)]

E Back-EMF Voltage [V]

T Motor Torque [Nm or Ib.-in]

F Motor Force [N or Ib.]

K Motor Torque Constant [Nm/A or Ib.-in/A]
Ks Motor Force Constant [N/A or Ib./A]

Ke Voltage Constant [V/Krpm or V/m/s]

Sm Motor Speed [rpm or m/s]

The motor manufacturer's data sheets contain K; (or K¢) and K, constants. Pay special attention to the units used (metric
vs. English) and the amplitude specifications (peak-to-peak vs. RMS, phase-to-phase vs. phase-to-neutral).

The maximum motor terminal voltage and current can be calculated from the above equations. For example, a motor with
a K¢ = 10V/Krpm and required speed of 3000 rpm would require 30V to operate. In this calculation the IR term (voltage
drop across motor winding resistance) is disregarded.

Maximum current is maximum torque divided by K;. For example, a motor with a K; = 0.5 Nm/A and maximum torque of 5
Nm would require 10 Amps of current. Continuous current is RMS torque divided by K.

In the above equations the motor inductance is neglected. In brushless systems the voltage drop caused by the motor
inductance can be significant. This is the case in high-speed applications if motors with high inductance and high pole
count are used. Please use the following equation to determine motor terminal voltage (must be interpreted as a vector):

Vi= (Rp+j*0*L)* I, +E

Where: L phase-to-phase motor inductance [Henry]
® maximum motor current frequency [rad/s]

2.2 Amplifier

The amplifier voltage and current ratings are determined from the maximum voltage and the maximum and continuous
motor current. It is recommended to select an amplifier with a voltage rating of at least 20% higher than the maximum
voltage to allow for regenerative operation and power supply variations. The amplifier peak (and continuous) current
rating should exceed the maximum (and continuous) motor current requirements.

2.3 Power Supply

It is recommended to select a power supply voltage that is about 10 to 50% higher than the maximum required voltage for
the application. This percentage is to account for the variances in K;, K, and losses in the system external to the amplifier.
The selected margin depends on the system parameter variations. Sometimes a power supply is not available with the
required voltage. In these cases it is necessary to choose a higher value. Make sure not to select a supply voltage that
could cause a mechanical over-speed in the event of an amplifier malfunction or a runaway condition. Caution: brushed
motors may have voltage limitations due to the mechanical commutators. Consult the motor manufacturer’s data sheets.

The average DC power supply current is not the same as the motor current! See Figure 9 below.

The power supply current is a pulsed DC current: when the MOSFET switch is on, it equals the motor current; when the
MOSFET is off it is zero. Therefore, the power supply current is a function of the PWM duty-cycle and the motor current,
e.g. 30% duty cycle and 12 Amps motor current will result in 4 amps power supply current. 30% duty cycle also means
that the average motor voltage is 30% of the DC bus voltage. Power supply power is approximately equal to amplifier
output power plus 3 to 5%.
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DIODE BRIDGE
Vp

AC input
voltage

AMPLIFIER
Vp=Vac*1.41

Vm = Motor Terminal Voltage

Im = Motor Current

Id = Diode Current

Ip = Power Supply Current

Vp = DC Power Supply Voltage
Vac = AC Supply Voltage(RMS)

C = Capacitor

Tpwm = PWM Switching Time (1/F)

The ripple current depends on the motor
inductance and the duty cycle (MOSFET
ON vs. OFF time).

Tpwm
-«

MOSFET ON

i MOSFET OFF

,,,,,,,,, Average

» Time

Ripple Current

Figure 9 — Unregulated power supply current

2.4 Four-Quadrant Regenerative Operation

During motor deceleration or a downward motion of the motor
load, conversion of the system’s mechanical energy (kinetic
and potential) will be regenerated via the servo amplifier or
drive back onto the supply bus in the form of electrical energy.

This regenerative process can charge the capacitor in the
supply bus to potentially dangerous voltages or voltages that
may cause an amplifier over-voltage shutdown condition.
Consequently, power supplies should have sufficient
capacitance to absorb this energy without causing an over-
voltage fault. For applications with extremely large inertial
loads, use of a "shunt regulator" may be necessary to dissipate
the kinetic and potential energy of the load. The shunt
regulator is connected to the DC bus to monitor the voltage.
When a preset trip voltage is reached, a power resistor R is
connected across the DC bus by the shunt regulator circuit to
discharge the bus capacitor. The electric energy, stored in the
capacitor, is thereby transformed into heat (I°R).

Id
R Average
» Time
|p A
77777777777777777777777 Average
» Time
Vp A
» Time
50usec
Current/®
Torque
v |
Regenerating Motoring
Counterclockwise Clockwise Voltage/
Velocity
1l ]
Motoring Regenerating
Counterclockwise Clockwise

Figure 10-Four-quadrant operation
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The amount of energy stored on the bus can be determined through a simple energy balance equation.
E0=Ef

These energy terms can be broken down into the approximate mechanical and electrical terms. Note: use the metric (kg-
m-s) system of units for calculation.

Energy stored in a capacitor:
E.=Lcv?2
2

Rotational mechanical energy (kinetic):

E, == Jo?
2

Potential mechanical energy (gravity):
Ep =mgh
During regeneration the kinetic and potential energy will be stored in the power supply’s capacitor. To determine the final

bus voltage following a regenerative event, the following equation may be used for most requirements (see below for
variable definitions):

(Ec+Er+Ep)o :(EC+Er+Ep)f

%Cvnom2 +%Jw02 +mghg =%CVf 2 +%wa 2 +mgh¢

Which simplifies to:

2)+ 2mg(h0 —h¢ )

2 ( 2
Vi =,V +—\wp —@
f ‘/ nom C 0 f C

The above equations are best suited for typical systems during the deceleration (braking). The following equations are
more suited for vertical applications (see below for variable definitions):

Determination of bus voltage using numerical integration:

In order to determine the bus voltage as a function of time, the above equation can be numerically integrated over
small increments of time (dt). Keep in mind, however, that any current draw on the voltage supply will reduce the total
energy as:

dEtor = dE¢ +dE[ +dE  +VIgraydt

Or, for small increments of time, dt:

2 J( 2 2|, 2mg Vyly
Vtz(t)Z\/th +E(wtl — @t )+T(ht1—ht2)—%dt

Where:
ty) =t +dt
Variables:
E Energy (joules)
C Capacitance (F)
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\Y, Voltage (V)

L Inductance (H)

I Current (A)

J Inertia (kg-m?)

w Angular (rad/sec)
velocity

m Mass (kg)

v Linear velocity (m/s)

g Gravitational ~ (9.81m/s?)
Acceleration

h Vertical height (m)

t time (sec)

Subscripts:

0 Initial state

f Final state

t1 State at time t;

t2 State at time t,

nom Nominal

The new bus voltage calculated using either set of equations must be below the power supply capacitance voltage rating
and the over-voltage limit. If this is not the case, a shunt regulator is necessary. A shunt regulator is sized in the same
way as a motor or amplifier i.e. continuous and RMS power dissipation must be determined. The power dissipation
requirements can be calculated from the application move profile (see Figure 8).
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FEATURES:

Multiple primary windings:
either 120 VAC or 240 VAC,

50/60 Hz operation

24 VDC secondary output

winding taps
Low cost

Agency approvals:

C€

BLOCK DIAGRAM:

Power Supplies, Filter Cards & Shunt Regulators

PS300W SERIES POWER SUPPLIES
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4 ADVANCED MOTION CONTROLS
3629 Vista Mercado, Camarillo, CA 93012

Tel: (805) 389-1935,

Fax: (805) 389-1165
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Power Supplies, Filter Cards & Shunt Regulators

DESCRIPTION: The PS300W Series unregulated power supplies have been designed to complement ADVANCED
MOTION CONTROLS' servo amplifiers and to provide the user with a complete solution to single and multi-axes DC
drive applications. These unregulated DC power sources are an excellent solution for most applications as
ADVANCED MOTION CONTROLS servo amplifiers compensate for power supply output variations and AC ripple
components. PS300W Series power supplies are designed to provide the best cost-per-watt value. They have
multiple primary windings for 120VAC and 240VAC, 50/60 Hz operation. These power supplies feature four identical
secondary windings that can be connected in series or in parallel for different output voltages and currents.

MODEL
MECHANICAL SPECIFICATIONS PS300W
AC INPUT CONNECTOR * AC cord supplied
DC OUTPUT CONNECTOR Flying Leads
SIZE 8.60 x 4.05 x 5.63* inches
218.4 x 102.9 x 142.9* mm
weicHT 5%

*Power cord not available with 240 VAC input.

ORDERING INFORMATION:

AMC PART NUMBER
Input Voltage Input voltage Output Voltage | Nominal Output

(240VACQC) (120VAC) (vDC) Current (Amps)
PS300H24 PS300W24 24 12
PS300H48 PS300W48 48 6
PS300H72 PS300W72 72
PS300H96 PS300W96 96

- PS300W170 170 15

*Worst case height dimension. Height varies based on output voltage. See mounting dimensions for additional
details.

MOUNTING DIMENSIONS: See page F-22.
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Mounting Dimensions
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MODEL GDA23DBB-M200B
BRUSHLESS MOTOR
DIAGRAM AND TECHNICAL
SPECIFICATION



GDA230BB-M200B # |S88 o ico

03-27-06  15:55:48

(8) #22 AWG LEADS UL3266

1.26 (32mm) 12 INCHES MIN
2.00 138 (3.5mm)
1.48 (37.5mm) (4) M4 x 0.7mm
jﬂ%— .79ﬂ e .98 (25mm) /
(1 1 (> 5'19
= L 5 .906 (23mm) / _éi} 2.36 SQ (60mm)
¢ 225 BODY 4 —|— . — —& A T 1.96 (49.5mm)
s 355 (o NP4
L & ©;
.394 (10mm)—
39 (10mm) 157 (4mm)
NOTES: PERFORMANCE_DATA
1. CONTINUOUS TORQUE BASED ON 25°C AMBIENT WHEN MOUNTED TO Zj’;ﬁﬁgfm% ST,MBOL f,’ggg VAZLfE Jg;.
A 6°X6°X1/4” ALUMINUM HEATSINK. NO_LOAD SPEED Sk RPM 220 | _#10%
2. HALL EFFECT SENSORS REQUIURE AN INPUT VOLTAGE OF 4.5 VDC pE—— . v 50| ron
(MIN) TO 24 VDC (MAX). CURRENT DRAWN BY HALL EFFECT Q c N-m 3.8 :
SENSORS TO BE <8 MA EACH. CONTINUOUS SPEED Sc RPM 135 +107%
3. MOTOR WITH 20:1 GFAR BOX. CONTINUOUS CURRENT Ie ANP 36 | 103
4. GEAR BOX LIMITED TO 850 0Z—IN MAX, BLU 4 PEAK TORQUE . "ﬁ:’nﬁ‘ 3650 N
WHT _ g5 PEAK CURRENT Ts AMP 5.75 | MAX.
Sgl;/SORSEJUTP gg gﬁl VER ¢%UTP U;C BRN g¢ MOTOR CONSTANT Ku ﬁf;;"/{/_"; ‘;‘t’t“ ;‘Zé NOM.
MOTOR SCHEMATIC p— /am 1'50
8 ? ; )Ij'/ )l-(” 1[8 TORQUE CONSTANT Kr N—m/am : 1.06 +10%
0 1 7 1 0 | H [Iow]| X ORANGE V/k RPM 111.1
T T 0 X 0 7] HALL T + ] I::]_I VOLTAGE CONSTANT Ke V/rad/sec T06 +10%
1 0 0 LOW X HI RESISTANCE R OHM 1.3 +10%
1 0 T I[Llow | HI | X gAL/LqLCK[ -] | | INDUCTANCE Lm mH 1.8 130%
ROTATION: CCW FACING LEAD END Ry oW INERTIA Lo or-inosec | 000260 1I0%
HALL SWITCHES WEIGHT W Kg 1.02 MAX.
AMBIENT TEMPERATURE T ‘C 25 TYP.
MATERIAL 2 PL = 402 SIGNATURE DATE TITLE
3 PL = £005 BLDC OUTLINE
WGLES = #30’| DRN__ MG 3/27/06
CHKD SCL SHT
FINSH S [ APVD_DSC_| 3/27/06 | 1: 2|1 OF 2 GDA23DBB-M2008 7}4
: S A i o8 S R EADrmotors
SYM| DESCRPTON | ECN | DR DATE | B AL OF APARATLS, WIHOUT FRIOR WRTTEN FERMISSON. DOVER, N.H. USA




ANGLE SENSOR
DESCRIPTION AND TECHNICAL
SPECIFICATION



novotechnik

Siedle Group

Non-Contacting
Angle Sensors

RSC2800-600 Series

Special features

e non-contacting, magnetic

e angle ranges available from 30°
to full 360° in 10° steps

e available with push-on coupling
or marked shaft

® simple mounting

e protection class IP 54 or IP 65
e long life

e 5 V-Variant fuffills e1-Standard
e internal resolution 14-bit,
output resolution 12-bit

e accuracy to £1°

The RSC2800 non-contacting
sensor utilizes the orientation

of a magnetic field for the
determination of the measure-
ment angle. A magnet is attached
to the sensor shaft, while the
magnetic field orientation is
captured with an integrated
circuit. An analog output signal
represents the calculated angle.

The housing is made of a special
high grade temperature-resistant
plastic material. Elongated slots
allow easy mounting.

The special backlash-free push-
on coupling ensures extremely
quick and simple installation.
The transducer is not sensitive to
either dirt or dampness.

Electrical connections are made
via a shielded cable with 4 lead
wires which is sealed into the
housing.



novotechnik

Siedle Group

Non-Contacting
Angle Sensors

RSC2800-600 Series

Mechanical Data

Dimensions

see dimension drawing

Mounting

2 M4 fillister-head screws and washer

Mechanical travel

360, continuous

Permitted shaft loading
(axial and radial)

static or dynamic force 20 N
Torque 0.5 (IP 65) 0.15 (IP 54) Nem
Maximum operational speed 120 RPM
Weight approx. 50 g
Electrical Data
Power supply voltage Ub 505 VDC
24 +6 VDC
Ripple Ub =5V -> no ripple definable in case
of ratiometric output
Ub =24 V/ Output 0...10 V =20 %
Ub =24 V/ Output 0/4...20 mA =20 %
No-load supply current Ub=5V typ. 15 mA
Ub =24 V/ Output 0...10 V typ. 20 mA
Ub =24 V/Output 0/4..20 A typ.20 mA
Protected against wrong polarity Ub=5V no
Ub =24V yes
Short circuit protection yes
Measurement range 0...30 up to 0...360 (10° steps) °
Repeatability =< 0.1 of signal range %
Accuracy up to +1 °
Output signals 5.5...94.5% Ub
(ratiometric of supply voltage 5V £0.5V) V
load = 470 kQ
0...10 V (supply voltage 24 V +6 V) \%
load = 20 kQ
0/4...20 (supply voltage 24 +6V,
load 0...500 Q) mA
TC of output signal < 100 ppm/K
RH of output signal <50 ppM/%
Insulation resistance (500 VDC, 1 bar, 2s) =10 MQ
Conductor length, bare, tinned approx. 1000 mm
Conductor diameter 0.14 (AWG 25) mm2
Environmental Data
Temperature range -40...+125 (supply voltage 5 V) °C
-40...+85 (supply voltage 24 V) °C
Vibration 5...2000 Hz
Amax =0.75 mm
amax = 20 9
Life > 50 million (mechanical) movem.

Protection class DIN 40050 / IEC 529

IP 54 or IP 65




Ordering specifications

Mech. specifications

2801 6 mm shaft, IP 54
2821 Push-on coupl. IP 54
2831 6 mm shaft, IP 65
2841 Push-on coupl. IP 65

Series

Electrical angle
10 Option:
18 Option:

Operating voltage (Ub)
1 Optional: 24 VDC (18 VDC...30 VDC)
2 Standard: 5 VDC (4.5 VDC...5.5 VDC)

Output signal at 24 VDC supply (Ub1)
1 Standard: 0 VDC...10 VDC (only Ub1)
2 Optional: 4 mA...20 mA

Output signal at 5 VDC supply (Ub2)
1 Standard: 5%...95% of Ub2
2 Optional:  10%...90% of Ub2

Output characteristics
1 Standard: Positive gradient CW

Electrical connections
201 NT standard cable 4 braids 1 m

Risle] lzfsfof1] [efafe] [2]1]1] [2]o]1]

electrical angle 0°...100°
electrical angle 0°...180°

36 Standard: electrical angle 0°...360°

Sensor concept
6 Standard: Hall

Recommended accessories
Process-controlled indicators
MAP...with display

Novotechnik U.S., Inc.
155 Northboro Road
Southborough, MA 01772

Phone: 508-485-2244
Fax: 508-485-2430
Email:  info@novotechnik.com

Subject to changes
© May 2006
Novotechnik U.S., Inc. All rights reserved.



Novotechnik U.S., Inc.
155 Northboro Road
Southborough, MA 01772

Phone: 508-485-2244
Fax: 508-485-2430
Email:  info@novotechnik.com

RSC 2801 RSC 2821
Shaft markin
Centering-@ 10 0.4 4 drawn with F s
¢ ahift 42
LY
- B} B g ydl Y /Stet marking
h -—
w o ﬁ R
] I II - o
+ 1 ) — -
" ;) ) B ©
45
RSC 2831 RSC 2841
-] m & I ol
- o~ L =
V@8 &Y 1
_ 1 —
f "~ ™~
8
2]
Whan the shaft marking ks painting to cable,
— the sensar i located In an eleciricad conlbar pesition.
@38
H48
Description
Case high-grade, temperature-resistant plastic wn" ﬂgﬂdm:*
Shaft stainless steel
Bearings glide bearing oo
Electrical connections shielded cable with lead wires, AWG 25 Al
Cable |
Ground brown I 3 Hn
Supply voltage green
Current signal white (ver. 121) I——lAﬁ
Voltage signal yellow (ver. 111 or 241)

Connect shield of connecting cable to ground.
Subject to changes
© May 2006
Novotechnik U.S., Inc. All rights reserved.



MODEL SR2310
INSTRUMENT SLIP RING DIAGRAM
AND TECHNICAL SPECIFICATION



L 2 SET SCREWS —— MODEL NO.
CHART |

MODEL NQ. D E F BORES AVAILABLE MAX. RPM

SR2310-1_| 1.00 | 1.12 | .88 250-.375—.500 MAX 3000 BRUSH HOLDER ASSEMBLY PART NO.

SR2310—2 | 2.00 | 2.12 | 1.38 | .250—.375—.500—.625—.750—1.000 MAX.| 2000 2310-30 — 12

SR2310-—3 3.00 | 3.12 | 1.88 | .500-.675-.750-1.000-1.25Q0-1.500-2.000 MAX. 1000 [ "L NO. OF RINGS (12)

L_BASIC PART NQ.

10. STANDARD SPRING CONTACTS (HEAVIER CONTACTS WHEN SPECIFIED).
9. STANDARD SILVER RINGS AND SILVER CONTACTS UNLESS SPECIFIED.
8. CONTACTS PER RING 2. (4 AVAILABLE).
7. LEADS: AWG 22 STRANDED, PVC INSUL. 24" LONG ATy [TEM F'ARTI\;;U T INSTID%EISJ;;[I:JTIENT —TF
6. BORE SIZE: SEE CHART I. TOLERANCES ]
5 SPEED: SEE CHART | ansﬁ}LMSE SPE‘E]CFM'ELS 4555 W 6Dth 5T. CHICAGD, ILL. 60629
4. DIELECTRIC STRENGTH: 750 VOLTS, RMS, FOR 60 SECONDS. w177 AR SLIP RING ASSEMBLY
3. NDISE LEVEL: 50 MILLIOHMS. THE  FRUPERTY OF MAVREY INSTRUNENT CUSTOMER
2. CURRENT: 2 AMPS, MAX. ERTE ‘N, ST of RGO e e o
1. CONDUCTQRS: SEE CHART Il WHOLE" OR N PARY Wi OUT FERNMSION | PART NO. | NEXT ASa. T 12/16/85 SR2310 X

REVISIONS

B — ~— 750 [t/ DESCRIFTION BY APP'D DATE
V | REVISED CHART Il, COLUMN "A" | mc AD |16/25/99
C — .500 W | REVISED CENTERING ON P./N | mc AP |5/15/00
X| REVISED LEAD LENGTH.| MC ELP  [1/31/01

ADJUSTABLE A
24" LEADS
iFFmI\ISG CONTACT STAMP@ 4 SLOTTED HOLES .125W x .25L CHART I

NNN BB A | B | C

' 5 2 2 [1.31]2.00|1.50

: T —— 1 4 | 4 [1.81]2.50][2.00

\l mimllES J 8 | 8 [2.81]3.50|3.00

W U 12 [12 [3.75/4.50[4.00

T —-'J F 16 | 16 |4.81|5.50[5.00

J 20 | 20 |5.81|6.50|6.00

J 24 | 24 |6.81]7.507.00

E DIA. . 28 | 28 [7.81]8.50/8.00

D DIA H— H+ — L
SLIP RING PART NO.
SR2310 — 3 — 8 — 1.50
H — — 1 ~ T—BORE (1.50)
? j 24" LEADS NO.OF RINGS (B)

2 SET SCREWS—/_

RING DIAMETER (3%)

CAD No.



MODEL SR2035
POWER SLIPRING DIAGRAM AND
TECHNICAL SPECIFICATION



REVISIONS
e/ DESCRPTION BY | are'm | DATE
P |[REVISED FORMAT TO 3 FAGES| MC | ELP [9/37/%
o[ DELETED —7 & -8 Mc_ | ELP [117/a1
C R[REVISED CHART 1 "B” TOL. AD JAH  [12/18/02
2035—61 —]
BRLISH BLOCK
ASSEMBLY [
L ﬁ. ,ﬁ. o] 30 |AWG 8
1 ] 20 |AWG 12
| ! ! ! ! ! v ! ! I 10 AWG 14
TOTAL
| L] EE | ]| AMPERES | SIE
I:Iﬁ I:lﬁ I:Ii_lL Ll.i.lJ I:IiJL I:Ii_lL INSLILATED LEADS PER_RING
~ M N\ e e e s s /\ "L' cHARTm
| r E 20 11.25
19 10.75
JJ T 18 10.25
\h 17 9.75
A+i/+ \ 16 9.25
A 7 15 a.75
B _@_ & . o 14 8.25
Y 13 7.75
j 12 7.25
11 6.75
10 6.25
2 375
2 SET SCREWS 2 529
E BOTH ENDS 7 4.75
N O A A I 6 425
/ O N/ WV WV L V V V | 5 3‘75
2 325
3/8 TYPICAL — —-— 3 575
RING FACE -
ADDITIONALRING 2 2.28
ADD 1/2 PER 1 1.75
NO. f&}
RINGS | LENGTH
(4) HOLES CHART T
169 DA
100 A\ &(Length)—.50" ———] SLIP RING PART NO. 600 1.00 TO 450 | 4.51
. b _4_7 _ 3.00 | B .
625 [=——C({Length)—8B" ——] E&M_itJEm 4.0 : Sg E ;gg gg}
BORE DIA, . . - .
— i i i NO. OF RINCS 300 | 50 TO 1.50 3.31
o r t ! m r '—RING DIAMETER 2. | B0 T0 1.60 3.08
HHREH H R T A S A | L MODEL NUMBER 2.00 | 25 TO 50 | 281
1.662 | HERERERE "~ | B BORE Lt
! \2035—51 — ! ! | 1 | RING [ MIN. TQ MAX LENGTH
1.25 BRUSH_BLOCK LI BRUSH BLOCK ASSEMBELY PART NO. 0.0 [+.007/-.000
R k ASSEMBLY CHART T

SPECIFICATKONS:

6. ALL CONTACT TERMINALS TQ HAVE #8—32 TERMINAL POSTS.
S, GURRENT GAPACITY PER BRUSH; 7 AMPERES.

4, LEADS: SPECIFY LENGTH (SEE CHARTID.

3. RING DIAMETER: SPECIFY (SEE CHART I).

Ty

2095-61 — BRUSH MATERIAL:

B—COPPER GRAPHITE
S—SILVER GRAFPHITE

NO. OF BRUSHES
—BASIC PART NO.

TOLERANCES
NLEES JTHERMISE BPECRIED
FRACTIDNS 4 1/B4 DECINALS
am s1/2 dax ¥ a8

MAUREY INSTRUMENT CORPF.
| 459 WBUh ST CHEAGD I G629 |

STANDARD SLIP RING

v PROPERTY OF

2. BORE SIZE: SPECIFY (SEE CHART T). AT NG per— R AG AT SUB R ST e =
L XSR2035 L[] NONE
1, NUMBER OF CONDUCTORS: SPECIFY, S ASSEra IS %Wg‘ﬂnﬁ“ﬁ@m% e g — SR2035 | R
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REMSIONS
/U CESCRFTION ay APPD DATE
A | CELETED -7 & —8 MC ELP_[1/17/00
B | REVSED CHART 1 "B" TOL. AD JAH |12/18/02
| 2035-63 BRUSH BLOCK ASSY
MOLNTED BY CUSTOMER.
TYPICALLY STAGGERED AS SHOWN s /16 2035—50
3/8 TYPICAL ON' SIDEVIEW | 31 BRUSH HOLDER
RING FACE HOLES E
W 552APART ON 30 _|[AWG B
1 D BOLT CIRCLE 20 ANG 12
] A INSULATED LEADS ¢ 10 AWG 14
é% / (2) 8-32 SET, SCREW [ TOTAL | wyre
\' AMPERES SZE
) Jf ~~. L PER RING
| CHART IL
A+1/4 1
1 \. 45 20 [ 11.25
A 7 19 10.75
B —@— -@‘ —T 1— [ 18 1D0.25
17 B.75
J 16 9.25
é @ ® 15 875
14 8.25
/‘,/ \~.'\/ 13 7.75
\€>__- 12 7.25
2 SET SCREWS , - 11 6.75
U U U U U J U= 7 BOTH ENDS ’ ~ N 10 8.25
V B 5.75
// § B 5.25
7 4.75
2035-63 7/8 WIDE s e
ADD 1/2 PER AsSEwELY o 500 s [ 375
ADDITIONAL RING f— :
SEE CHART I 3 275
2 2.25
1 1.75
NO. i
RINGS | LENGTH
CHART 1T
SUP RING PART NO.
i BRUSH BLOCK ASSEMBLY PART NO. B.00 [1.00 TO 450 2035-63-6 [7.50] 1/4 | &.75
2035-63 — 5.00 [1.00 TQ 3.50 [ 2035—-63-5 |6.50 | 1/4 4.25
No. SEER&";S B R RTER e 4.00 | .75 TO 9.50 | 2035—63—4 |5.50| 1/4 | 3.75
RING DIAMETER s SILVER GRAPHITE 3.00 | .50 TO 1.50 | 2035—-63-3 |550| 1/4 | 3.31
MODEL NUMBER NO. OF BRUSHES 2.50 | .50 TO 1.00 | 7D35—B3-2.6 [4.25| 1/4 | 3.00
RING DIAMETER 2_-:’_“ 20 50 E%E—wﬂ;ﬁﬁ 425 1/4 | 275
——BASIC PART NQ. RING [MIN. TO MAX.| ASSEMBLY |BOLT| 5 - E}‘IM
Q.0 |+.002/-.000( PART NO. |CRCLE
CHART 1
SPECIFICATIONS:
6. ALL CONTACT TERMINALS TG HAVE $6—32 TERMINAL POSTS, ineess DLERANGES MAUREY INSTRUMENT CORP.
5. CURRENT CAPACITY PER BRUSH: 7 AMPERES. FRATIONS £1/64. OFeMALs W oawn ST, CHEAGD, LL 80826
4, LEADS: SPECIFY LENGTH ESEE CHART TII). AaLES 1/ ot STAN DARD SLIP RING
3. RING DIAMETER: SPECIFY {SEE CHAIF;T . TR L T T CETOvER:
2., BORE SEZE SPECIFY (SEE CHART PART NO. DESCRIFTKN REQ'D S%“E&E’THEWTEE il BRI
X MG NDNE
1. NUMBER OF CONDUCTORS: SPECIFY. S1JB—ASSEMBLIES VIKLE GR N P VITHOUT FERWIGON | PART N, m;!izpémﬁr._ e 8/11/00 SR2035 B
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