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You can select the most desirable
rotating speed sensor from wide
variety of DC tachogenerators.
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APPLICATIONS cHA#

For speed control of NC device NCIER 0¥ /& 5 4 B
DC tachogenerators used for speed control are main S B 2 BB B 2 M 3D CA X R L — 2L IR D
components of control systems and require excellent FEABECHD .+ CHTEPE) T3 E O

linearities, ripple characteristics and high reliability.
Each type of tachogenerators is suitable for speed
control. So this tachogenerator is used as a tape
speed sensor of a high performance computer and as
a speed sensor of a numerical control device.
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OPERATION PRINCIPLE

The construction of this DC tachogenerator is similar
to a separately excited DC generator and a permanent
magnet is used in order to maintain the constant
strength of a magnetic field. A rotor has a coil and a
commutator which are embedded in a slot of a
stacked core.

By following axis rotation, the alternating voltage
induced in the rotor coil is rectified through the com-
mutator and carbon brushes and then is taken as DC
output voltage proportional to rotating speed. By
changing rotating direction, you can get the reverse
voltage. So it is easy to check the speed and direc-
tion.

The waveform of DC output voltage is on Figl-(a).
However, when brushes pass on the insulated part
between commutators, the voltage waveform falls
down because of an instant change of contacting
state between the brush and the commutator and in
an extreme case, misscontact of the brush happens
and an abnormal waveform like Fig1-(b)appears. We
can decrease the value of the abnormal waveform by
passing it through a filter, but when used in a higher
response system, this unusual waveform voltage
affects its operation. So we fully regard materials and
production methods to avoid the abnormal waveform.
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FEATURES

Comparatively less noise

Low ripple voltage included in the output voltage
Good linearity

Small size and light weight

High sensitivity

Less residual voltage at zero rotation

Low inertia of a rotor

High reliability

Excitation is not necessary
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SPECIFICATIONS

K

ltems Frame Size A& & 13(432)
RH Model Number % =t TS252N30ET TS252N30E4
+10% +10%
Output Voltage sensitivity per 1,000r/min. HAEE Vv @ZCELO/OKQ @I?CELO/OKQ
Linearity DE#RME %Max. 0.3 0.3
@ rms 1 1
Ripple @Y v 7IVEBEXR (%Max.)
®P-P 5P-P 2P-P
Armature Resistance BRETIEH Q 350 35
Bi-directional error HAEEHEHRZE %Max. 0.3 0.3
Speed Range HARMEEHEE r/min.(rpm) 4,000 4,000
Moment of Inertia  [BM:AEER [GD2/4] kg-m2(gf-cm-sec?) (gggélg:g) (gggélg:z)

Friction Torque FEE#R KJL Y

N-m (gf-cm)Max.

3.43X1073(35)

3.43X1073(35)

Temp Coefficent of Output Voltage HABEDBER %/T —0.02 —0.02
Mass & £ kg Max. 0.15 0.15
@ B Lineality o )
ZEGEHOHEDRE o caloulated with output diviation at each rotation speed X100%
EEEROEHEE (EE) X100 (%) CHHLET, output voltage at each rotation speed (a standard value) 0
The ripple voltage ratio
@ Uy TIVEEE (rmsfE) ’ !
lternat t [ It tput volt
PRSI IR s g, oo GBI 0
[EW )R
LINEARITY E # CONNECTION DIAGRAM R
Permissible limit line of
linearity error Polarity m
EARMERERT R REIR 6‘\6\@ Facing to the terminal,the terminal 1 is positive pole
°l° 6’& with clock wise
X2 Bt
K HEA LY R THEHAAOED & 2 HFRSONER
& o Output voltage ./
7% %’ characteristics ./ \ ‘/blo
i HAOBERE / |75 -
23 X
i © 27
w8 7 1 2
724
/'//'/ @ o Red 10K Q
7 Ripple test circuit e
A Uy 7 ILF ZNEIE
0 (p-pfi) 10K Q Loty
Speed Range(r/min) Nopt
ElERRE
Black °
4 IS
OUTLINE 4t 87 mm
TS252N30
20+0.75 43 9.5‘
22,2401 1.0

29 ¢

©12.7 0015
©6.340 0003
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3-M2.6 Screw 5 Depth
3 Holes Equally Spaced
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OPERATION PRINCIPLE

This motor is similar to DC tachogenerator but there
are some differences in its construction. The perma-
nent magnet makes constant air gap magnetic field
in the void space between an inner fixed core and
itself.

Its construction consists of a coreless rotor and cylin-
drically molded coil which are connected to a com-
mutator and rotate (a moving coil type).

It is the same as a usual DC tachogenerator in that
the voltage induced by rotating in an air gap magnet-
ic field is taken through the commutator and carbon
as direct current voltage. The coreless type rotor has
the following features.

FEATURES

Output voltage noise is extremely low because of
reduced inductance of a coils.

Ripple in output voltage is low because of no dis
turbance in an air gap magnetic field.

Linearity of output voltage is excellent.

Low inertia.

A built-in-type is also available. A rotor can be
attached to a motor shuft directly. Others are simi
lar to a DC tachogenerator.

Excitation is not necessary.
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Less residual voltage at zero rotation. Qi AT,
Small size and light-weight. O VUi BT AR EE A,
O NPEETHS,
Stator assy Rotor assy
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Inner core
SKIE 7—) Ball bearings

Permanent
magnet
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SPECIFICATION & #
Model i =x TS680N1E3
Excitation B B A5 = Permanent Magnet kARG
Output Voltage sensitivity per 1000rmin. H # & E 3Vvt10%
Polarity & 3 Red lead is positive  U—RigFRH IEFE $m?,é\u\,\f:\b/56ﬁ!/%%3\?£§£gg
Linearity =l ) (i 0.2%Max. at0to3,000r/min.
Test circuit is shown under
Ripple I y 7 1.5p-p%Max. 7 ANE R T
1,000r/min.
Ripple Frequency Uy 7V A K 19cycle/rev
Bi-directional error B Em M R OE 0.3%Max.
Armature Resistance E O F K 135Q at25C
Temp Coefficient of Output Voltage HAZEEDEERE —0.01%/C 0to75C
Inductance 1 >487 %2> 2 4mH
Friction Torque B o®m ~ L v 2.45X1073N.m(25gf-cm)Max.
Insulation Resistance w B O’ 10MQ min. 500VDC
Dielectric Strength i 15 i h 500VAC10sec Winding-Case
Armature Moment of Inertia SR R o A 4.6X1077[GD?/4]kg*m2(4.7X103gf.cm-sec?)
Speed Range ® B 1t03,000r/min.
Shait Runout Wk n 0.05T.L.R Max. BT BT S CRE T B
End play @ oH m o O 0.025t00.1mm kgl DR E T
Radial play ® H B E U 0.038mmMax. Rl DR E T
Life b3 w 10,000H at 1,000r/min.
Ambient Temperature B B B E Oto+60C
Relative Humidity B 8 & 30t080%
Allowable Armature Temperature ERTHIFRIRSEE 135C
Mass =1 = 0.22kg
OUTLINE 4t 7 B mm
TS680N1E3 S 60 Max.
22.2%01 16 |24
2.4
ST E il 1] e ;
I N 1 St S
= ©
3-No.2-56UNC% % &5 0=460%25 " d

| 3-N0.2-56UNC Screw 5Depth
3 XVRAELTEYEEA,

Ripple test circuit

Uy 7T XA

Red 10KQ
O
10KQ = 0.1uF
Black 0
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OPERATION PRINCIPLE

The DC Tachogenerator is a servo control device
which converts mechanical rotation into electrical sign-
als. Attached directly to a driving shaft, the tachome-
ter requiring no gears functions as a rate reference in
rate servo systems and works for velocity damping in
position servo systems. The high voltage gradient
available from these tachometers significantly reduc-
es signal to noise ratio and drift problems and allows
higher gain systems providing more precise servo con-
trol.

The extremely low ripple and high linearity of these
tachometers have made them the standard of the
machine tool control industry. Frameless units, requir-
ing very little space, offer great flexibility and adapt-
ability in application.

FEATURES

Good linearity.

Low ripple.

High ripple frequency.

No null voltage at zero speed.

Good performance at low speed range.
Easy installation.(keepers are not necessary)
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BN TS3122 TS3122N55
Items o
HHE Winding Constans
Eigtid E6 E30
Output voltage v
itivi +10% +10%
ieonos(l)trlxth])i/np.)er W B E per1000r/min. 6 30
Armature resistance & # F & Q 100 200
Inductance 128742 mH 19 40
Max.Speed & K B & & r/min.(rpm)Max. 3,000 4,000
Load resistance B8 &1 & M kQMin. 6.8 —
Ripple oy 7o Y%6Max. 1.5P-P 1 1.5P-P %1
Ripple Frequency Y 7 JL B i & 31 31
Linearity B F M %Max. 0.2[5%511E] 1[E%5T1E]
Friction torque [ B | N.m(gf-cm)Max. 0.0216(220)[~] 0.0147(150)[~]
Rotor inertia A—%4 7 —> + [GD%4]kgm2(gf-cm-ses?) 0.0847X1074(0.0864) 0.157X1074(0.16)
Mass = 2 kg 0.2 0.25
Polaritied:Red lead positive Polaritied:Red lead positive
& rotation CCW viewed from & rotation CCW viewed from
Polarity & (i3 brush side brush side
RIFERILY) R TCCWEIERDEE . RIFEILY) R TCCWEIERDEE .
=g ERR V=R EAR

¥1R=T6y TV T ZNEIFZIZ T 167r/min (rpm) KU ET,
¥2R—=T6)y TILT ZNEFRIZT,
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