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Linear and curvilinear Non-Backlash cam gear, ring and roller pinion
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non-Backsh TCG Cam Rack/Ring & Roller Pinion

JVINyI3vY TCGALZYI/IVT&A—ZE=ZAY

VZACR b A%

Non-backlash
ERE(O—7—EY)D2~3HFAHERL TWSOTEFSEAMIC/INY 7Ty IDEELFEA,

Trochoidal profiled tooth enables us to make a plurality of mutual teeth mesh at one time. The teeth always mesh via
two or three portions and eliminate backlash when rotated in one or another direction.

B W

High accuracy
EURBE (BE—BERE) SAEROBERBER—IRIICEVET.

Instead of gears, a combination of cam and roller makes a positioning accuracy and feeding accuracy (rotation-linearity
ratio) as nearly as that of the ball-screw structure.

EEEE - (EIRS

Low noise and low vibration

bR REEELEERT Y VI TRBFENLO-—SHABICEHLET,
BEZhUBEITbEPEHRESPIRELEREA, o TRBIDIEAVET,

Rollers smoothly mesh with the optimized trochoidal tooth surface so as to avoid rattling noise, tooth striking noise and
rotating noise from being induced together with the least amount of vibration.

B % E

Low dust
B 7RER A U $ifih & EERER S NRIERD /=8, REFHE THRE - REHHLITT .

Due to the smooth rotation, the structure dispenses with a least amount of heat and dust generated and cope with a
clean room operation.

e

RR - B#tEzRH(NALSv D)

Extended length line and high speed rolling (Cam Rack)
BRLUAEZFENVRRMATRE. £/ 180m/min Ll LOSEETHRIEETT .

Extendable with use of addition jig. Capable of high speed rolling of 180 m/minute or more.

FEY Y- KORERB(HLY VD)

Split ring and large-diameter ring (Cam Ring)

ROZVIMIICEY, HEIU Y SERRK,
VERBEBROHDER®. 98UV JEHEBEDEDIBICLY. B+A—F—DKROR) »IHFETT,

The split ring has been realized by machining.
Ring diameter up to tens of meters can be realized by using only the necessary degree or by combining split rings.

Precision Ball Reducer for TCG SFP Series
SFPyY—X TCGR fa B M —JLiREEE (m—se=vm)

LHMBEOR—ILEfE>Tc/ YINv I Ty ViBEETY .
TCGEDEY hTLDBEMBERDHAHET.
BEPEY T VI OFHERERLET,
*EFIZPASSERTE W,

A series of non-backlash reducers using our
original balls. Using as a set with TCG Roller
Pinion enables more precise positioning, saving
time and effort for selection and setting.

*For details, refer to P. 45.
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TCG Cam Rack & Roller Pinion
TCGHLSY/&O—-SE=#Y _
A—Z—E> Rollerpins

RN7YvITEXFEINEO—F—
EVHABICEELEY,

Roller pins supported by bearing at
both ends smoothly roll.
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Example of use

TCGALZYv7&A—FE=AY
fiix - HiER

TCG Cam Rack & Roller Pinion Specification
Dimensional Table

olailil G TCG LSy y&EO—FE=AY

BR2~3NMHERML TWSOTEFEARIC S [Tg=¢ O]
il
Ny IZ9IDRELEE A,
All-time engagement against two or three roller TCG Cam Rack & Roller Pinion Technical data

pins eliminates backlash in dual direction.

i‘ﬂﬁz Tooth profile
EREONBAVETLEICT S h O KEEERA, TCG ALYV I &A—-FE=AY
Trochoidal profile makes plural teeth mesh at one time. ﬁ:ﬁ * T.I‘ifﬁ

TCG Cam Ring & Roller Pinion Specification
Dimensional Table

TCG Cam Ring & Roller Pinion TCG ALY VI &O—SE=AY

TCGHLYY/&A—FE=AY ‘ &R
TCG Cam Ring & Roller Pinion Technical data
- s : . ‘

TCG Series iL@ERiTEFR

TCG Series Common Technical data

SFP Series {t#k - TiER

SFP Series Specifications Dimensional Table

SFP Series L@ fiTER

SFP Series Common Technical data

SENCL DO KROFED
IOV ISYDIITXTHRE
Non-backlash large gear

produced by segmental ring gear.



Ll Application examples chnras | | conrin

TCG7JL\5“/7&EI—5 L’::?I“/ / SFP:/U _Z“ JIEHWU TCG Cam Rack & Roller Pinion / SFP series application examples

Av —0—% OvJZ2kAO—201RY METT FIERED (EE1=yhoaF¥> JpHE)
Gantry loader Robotic run at long stroke Synchronized feeding
{Prevent cogging interference with a wide breadth unit)

A JZ2O—J e BEAY R (Y 556 AIEZRDED
Long stroke type machining tool A plurality of heads Measurement device feeding
{Applied to a slitter apparatus)

Ay h—ix PR T A RE 7YU—>Ib—LAOMR Y MgE

Stocker transfer Transfer to washing bath Robot transfer in clean room



TCGHAS Y &A—SEZF Y, TCGHAU VY F&A—-5EZF 2, SFPY U —XDERFE%E.
BRABEVWSETIBAINELET,

Application examples of TCG Cam Rack & Roller Pinion * TCG Cam Ring & Roller Pinion « SFP Series are shown as follows.

TCGALYY/&A—ZE=A4> A

TCG Cam Ring & Roller Pinion application examples

[RIHA 2 B DERE] REBREDBEBRAIYTYIRAT—TI BET—TILDOERE
Synchronized dual shaft drive (IE - ¥, RU#L) Device for driving a plurality of tables
Index table usable under flexible conditions

{Normal & reverse rotation & jumping over)

/I3
)
04

IREID HTRVED, HEELD TCGHLZ v/ LDEHEDLE L—%. PoTF. BERAAXS
(FAILL - #f - —b - 1R Combination with TCG Cam Rack A DREED
Winding & feeding device with less pulsations Device for driving radar, antenna, surveillance
{Film, Paper, Sheet & Thin wire)

camera, observatory equipment

7Ry MEEISRE) (hze) Oy NiEEIBRED

Pivotal drive device for robot (Hollow)

TCGHLYY T 1=y (KBIEIR) RERBERE
TCG Cam Ring Unit (Large-scale) turn table

Authorised Distributor for INDIA

JEYSONS INDUSTRIES

Mob: +91-9819119925

Email: kamo@jeysons.com

Pivotal drive device for robot
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TCG Cam Rack & Roller Pinion



TCG Cam Rack & Roller Pinion Specification Dimensional Table ® TCGAALAT YV &A—SEZAY i - ik

TCGHLZY Y &MA—FEZ=7%*> TCGCam Rack & Roller Pinion Specification

FERIE. UTOIRELGUET., TERE REAICBEHELTEVEY,

Standard products are summed up for the following nine types. Dimensions are raised on back.

B3 Model CPA / CRA U —X o

= ¥ CPA / CRA series CPC//CRCseries

E;Zf;n% CPA1008A | CPA1010A | CPA1210A | CPA1610B | CPA2010B | CPA510B | CPA3212B | CPA4012B | CPC4014B

1§ H ltems jjcﬁ‘naRajcka CRA1008A | CRA1010A | CRA1210A | CRA1610A | CRA2010A | CRA2510A | CRA3212A | CRA4012A | CRC4014A
HRDERTE N(ke f) 130 250 500 1000 1500 2200 3600 6000 14000

Allowable dynamic rated load = (13.3) (25.5) (51.0) (101.9) | (152.9) | (224.3) | (367.0) | (611.8) | (1427.6)
FERERTE N(ke ) 200 380 750 2000 3000 4400 7200 12000 21000

Allowable static rated load = (20.4) | (387) | (765) | (203.9) | (305.9) | (448.6) | (734.1) | (1223.6) | (2141.4)
HARBERNILOGE1)* N-mGefm)| 17 4.0 9.5 25.5 47.7 87.5 220 458.4 1247.8

Allowable dynamic rated torque (0.17) (0.41) (0.97) (2.60) (4.86) (8.92) (22.43) | (46.74) | (127.24)

HiBfEER | FABRERNILOCE* N-miefem) | 25 6.0 14.3 50.9 95.5 175.1 440 916.7 1871.6

Common | Allowable static rated torque (0.25) (0.61) (1.46) (5.19) (9.73) | (17.85) | (44.86) | (93.47) | (190.85)

Spec. E=F> 1 OEBHER | Ee

Displacement distance of pinion ; 80 100 120 160 200 250 384 480 560
per rotation mm,/ revolution
RKENAH °
Max pressure angle 30.2 31 30.2 30.7 30.1 30.7 30.1 30.0 30.0
£2-MO-5PCD/ ) mm 3 3 36 475 6 75 95 12 12
Module
B Z B
Number of tooth teeth 8 10 10 10 10 10 12 12 14
EyFHERGE2)*
|:|° — > | Diameter of pitch circle mm 25.465 31.831 38.197 50.9 63.7 79.6 122.2 152.8 178.3
tR_Oller/ HE Mass weight kg 0.07 0.20 0.31 0.71 1.3 2.1 6.4 12.4 20.9

pinion | EBEE—A K

e -4 -4 -4 -4 -4 -4 -4 -4 -4
e kg-m 0.11X10* | 0.41X10* | 0.96X10* | 3.93X10* | 10.5X10* | 25.5X10* | 169X10* | 594X10* | 1180X10

(GD?» (kg f+m) | (0.44X10%) | (1.64X10%) | (3.84X10%) | (15.7X10%) | (42X10%) | (102X10%) | (676X10) | (2376X10%) | (4720X10%)
EwF Pitch mm 10 10 12 16 20 25 32 40 40
BhSys FE R Predetermined length mm 480 480 480 | 512[992 |500 | 1000 | 500 | 1000 | 512 | 992 | 520 | 1000 | 520 | 1000
5
[ESE2 2]
Cam Rack Number of tooth teeth, length 48 48 40 32|62 |25|50|20|40|16|31|13|25]| 13 | 25
BE Mass weight ke 0.6 0.6 0.6 11|22|21|42|27|54|42|84|69(138|88 | 17

EHBRBEBR ML GRRBER ML) R, HRPERWE GFEMERFNE) 20— SEZ AV EyFABERLTHIBIBAED ML LRV ET,
%1 Allowable dynamic rated torque (allowable static rated torque) is value observed when applying allowable dynamic rated load (allowable static rated load) to roller pinion along diameter formed by pitch circle
F2 ERETHY, REBOO—SDOEYFHEERTEHY A,

2 The indicated pitch circle diameter values are theoretical, not representing the actual pitch circle diameters of the respective roller pinions.

FAZESHBEA  Explanation of terms

HRBERTE P —EEERELR, ERERETHIONIARHEDTRBELELVET.
Allowable dynamic rated load  Allowable value of load applied to rated life span when consecutively operated at fixed speed.
HRBERTE FALTYUICITONSRAREDHRMELLZVET.

Allowable static rated load Allowable value of maximum load applied to Cam Rack.

ER) FRELRC. AEPSOEELEEDLSBERENGER M I PBERFELBALTVLD CEALTILESZL,
ZhULtOBREDFIEE, TCCGHAS vV &A—JEZF U HREHIE, FLEHESEGNRBOEGLIVEL LI LEBHYET.
Note = Make sure that instantaneous overtorque caused by external impact or the like does not exceed static rated load due upon usage. Otherwise,premature breakage may occur on TCG Cam Rack & Roller
Pinion,or TCG Cam Rack & Roller Pinion's defacto life span may be shortened earlier than calculated life span.

EIRFE HRBERFELCENEY 52— EREHEGLHOFHEERSFHELTHY,. O—SEZF VEGEKICTRLTEYET,
Rated life span EEEd © 10082~ 1210%(3270,000,000E %5 (A — 5 £ =7 > 300rpm T #p 5] 1500085 )

1610%~4014%2(360,000,000[E%5 (A — S £ =7 > 100rpm T & én i 1000085 )
Life span determined in terms of rotational numbers of roller pinion when consecutively operated with allowable dynamic rated load at fixed speed.
Rated life span : 270,000,000 times of revolution for 1008~1210 (Upon operating roller pinion at 300rpm,serving life time results in 15,000 hours.)
60,000,000 times of revolution for 1610~4014 (Upon operating roller pinion at 100rpm,serving life time results in 10,000 hours.)
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TCGHLZY I &O—FEZAY 1t - <FiE% ® TCG Cam Rack & Roller Pinion Specification Dimensional Table

. 73.[—\5 ‘y7 Cam Rack

I NAZ~FER  Outside Dimensional Drawing

CRA 1008A-1210A
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*CRAT008A, 1010A, 1210AIKEEY v 7DA 7Y avigcTnWEt A,
Tap hole option at bottom surface is not applied to CRA1008A,CRA1010A,CRA1210A.

. \
BROIEHAIE ly | \
Type number indicatiug position ; ; ‘

i
(SR c

G F [(©)]
B0:
W~ %3% Dimension Table
ER ;
EvF|, = x4 BE

Aozt A B Cc D E F G H J K Pitch Predetermined length ot | e i

Model mm
L1 L2 L1 L2 L1 L2 mm L1 L2 L1 L2 L1 L2
CRA1008A 345|480 | — | 57 7 60 | 7x60 - 30 | 8-¢55 - 27 |205| C1 10 | 480 | — | 48 - | 06| —
CRA1010A 375|480 | — | 57 7 60 | 7x60 - 30 | 8-¢55 - 27 |205| C1 10 |480| — | 48 - | 06| —
CRA1210A | 40 | 480 | — |57 | 7 60 | 7x60 - 30 | 8-¢55 - 27 |195| C1 12 1480 | — 40 - | 06| —

CRA1610A | 48 | 992|512 |115| 7 96 | 10x96 | 5x96 | 16 | 11-¢7 | 6-¢7 |30.5|20.2| CIl 16 1992 512 62 | 32 | 22 | 1.1

CRA2010A | 64 |[1000| 500 | 15.5| 10 | 100 | 9x100 | 4x100 | 50 | 10-¢9 | 5-¢9 | 42 | 29 | C1 | 20 |1000| 500 | 50 | 25 | 42 | 2.1

CRA2510A | 75 |1000| 500 | 18.5| 12 | 100 | 9x100 | 4x100 | 50 |10-¢11| 5-¢11 | 48 [315| C1 | 25 |1000| 500 | 40 | 20 | 54 | 2.7

CRA3212A | 102|992 | 512 |245| 14 | 96 |10x96 | 5x96 | 16 |11-¢14| 6-¢14 | 57 | 37 | C1 | 32 | 992|512 | 31 16 | 84 | 42

CRA4012A | 129 |1000| 520 |31.5| 16 | 120 | 7x120 | 3x120 | 80 | 8-¢18 | 4-¢18 |72.6| 46 | C1 | 40 |1000| 520 | 25 | 13 |13.8| 6.9

CRC4014A | 140 |1000| 520 | 42 | 16 | 80 | 11x80 | 5x80 | 60 |12-¢18| 6-¢18 | 69 | 45 | C2 | 40 |1000| 520 | 25 | 13 | 17 | 88




TCG Cam Rack & Roller Pinion Specification Dimensional Table ® TCGALAT YV &A—SEZAY i - ik

CRA 1610A-4012A, CRC4014A (X772 3Y)

FTVav-EEYYT
Option-Tap at bottom surface

[(8))

@A77 av—EMEY Y7 Tap at bottom surface Dimension Table

W o= A B c|Dp|E|F G
Model
L1 L2 L1 L2
CRA1610A | 96 | 10x96 | 5:96 | 8 | 24 | 575 | 15 | '1})OAY2 | GHORY2
CRA2010A | 100 | 9x100 | 4x100 | 40 | 60 | 7.75 | 155 | OM8AYI | SWEXFI6
CRA2510A | 100 | 9x100 | 4xI00 | 375 | 625 | 925 | 185 | '0WI0FH20 | SMI0EIZ0
CRA3212A | 96 | 9x96 | 4x96 | 48 | 80 |1225| 245 | 10MIZRY24 | SMIZRY24
CRA4012A | 120 | 8x120 | 4x120 | 20 | 20 |1575| 315 | SMIGRYS2 | SMIGRYS2
CRC4014A | 80 | 12x80 | 6x80 | 20 | 20 | 21 | 42 | '3I6AYS2 | TMIGRHS2
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TCGHLZY I &O—FEZAY 1t - <FiE% ® TCG Cam Rack & Roller Pinion Specification Dimensional Table

. D_ato:#y Roller Pinion

I NAZ~FER  Outside Dimensional Drawing

CPA 1008A

CPA 1010A, 1210A

D
B (C) B
MEZSVY ‘
Pressurization flauge N R
b .
[
J Fiidds
ES)
O 7/ 5
Owomiuk ; y el )
Lock bolt JOIARED)
e KErIhUERE)
clamping tool (E) Required length of shaft
P IRETE
Shaft engaging surface
B~i%i3% Dimension Table
B
1 S —
e e B2 mberof | A B © D E F G H | J K L
Model Module
tooth
CPA1008A 3 8 - 105 8 29 - 10 14 35 9 5 - 14
CPA1010A 3 10 37 105 8 29 34 12 20 41 28 6 23 20
CPA1210A 3.6 10 40.1 115 8 31 36.1 16 255 49 34 6 25.6 25
CPA1610B 4.75 10 525 12 145 385 48.5 20 33 67 42 75 335 33
CPA2010B 6 10 58.5 12 185 425 535 25 42 84 50 7 38 40
CPA2510B 75 10 675 14 215 495 61.5 30 51 101 63 7.5 435 51
CPA3212B 95 12 885 20 285 68.5 825 45 88 148 82 11 58 68
CPA4012B 12 12 - 30 36.5 96.5 - 60 109 190 90 20 88 74.8
CPC4014B 12 14 - 35 46 116 - 60 133 214 90 38 88 74.8
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TCG Cam Rack & Roller Pinion Specification Dimensional Table ® TCGH AT W7 &O—FEZAY it - tiEx
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CPA 1610B-3212B

A
D
B (C)_B
MERES YD) ‘ ‘
Drawing tap it —
clamping tool
2 I —
<
| A Tl
[FEgRSHESY
B
Lock bolt ,,7
J(HAREB)
KErIMHERT)
B) Required length of shaft
Pain—14]

Shaft engaging surface

CPA 4012B, CPC 4014B

D
B__(C_ B
#HEE ] ‘7
clamping tool IO
& =
S e e
s
mra,,7 —
. Drawing tap
Drawing tap M2 (k=) A |
M1 GrESvT) N2 L] L
N1 i
Ovoik)uk .
Tock bol JOIAEED)
KEPoMUBERS) | —
Required length of shaft %Sh/aﬂ:ngagmg e
B~}i%i3% Dimension Table
M N EEE—X> K 28
CRE- Inertia moment Mass weight
Model
M1 M2 N1 N2 x10-4kg - m kg
CPA1008A 2- ¢ 3H7 Y 4 - 0.11 0.07
CPA1010A - - 0.41 0.20
CPA1210A - - 0.96 0.31
CPA1610B 5-M4 - 3.93 0.71
CPA2010B 5-M5 - 105 1.3
CPA2510B 5-M6 - 255 2.1
CPA3212B 4-M6 - 169 6.4
CPA4012B 2-M6 2-M6 O7Te 6.6 &Y 225 O7te 6.6 &Y 12 594 12.4
CPC4014B 4-M8 4-M8 HTe 8.8 - 1180 20.9

- 11 -



TCGHLZY I &O—FEZAY 1t - FiEX ® TCG Cam Rack & Roller Pinion Specification Dimensional Table

I B3R Model indication

CHEXIETERRETHEWWZUE T, Please order us in accordance with the type indicated as follows:

® CPA1008A / CRA1008A ~ CPA1210A / CRA1210A

O-SE-#B% hASy OBIE
Roller pinion type number Cam Rack type number
O—ZE=AY# ALZy o 1 ERE () NLZYOFRE
Number of roller pinion Length of Cam Rack (mm) ~ Number of Cam Racks
723> Option * 723> Option
A\ A\
E REILE tBE B REILIE wE
T Surface treatment Accuracy a Surface treatment Accuracy
Frame number AR (B) Frame number AR (B2)
RELERL (pp) | ATR RE RELERL (pp) | ATR EE
1008 No surface treatment (standard) Standar&j géade 1008 No surface treatment (standard) Standar(tjj g(rjade
1010 (standard) 1010 (standard)
2. 267 0LKENE B HEE R 2. 267 0LKENE B HEER
1210 Black chromium plating Premium grade 1210 Black chromium plating Premium grade

¥CPA1008 OREMIEDA 7Y 3V id 1 DHICHEDET, (A—FEZAVRETILY A NLE)
For the surface treatment of CPA1008, only Option 1 is applicable. (The roller pinion body is alumite-treated.)
¥CPA1210. CPATOI0 IEEWTAT Y 3 Y 22FLINZBE. O—JEAVKREKENMET SV YV DOHUBERD . Z O OB ICREL
BIFHOFEEA
If Option 2 is selected for CPA1210 and CPA1010, the surface treatment is provided only to the roller pinion body and the pressure flange, and other part surfaces are left untreated.
KIFEENLT Y I DREIE480mTY, BEMADER (BEETYM) PECHEXLTIPI4ZISRTIV, SREIDEICIE., Z0TEE
THARTEL,
The length of the standard Cam Rack is 480mm. For the non-standard shorter dimensions (cut at the tooth root), please refer to P. 14. When you place an order, please indicate

such dimensions.

® CPA1610B / CRA1610A ~ CPA4012B / CRA4012A
O-SE-#B% hLSy OBE
Roller pinion type number Cam Rack type number

CPA[ ] [ 1B-[] X[ ]/ CRA[J ] [ JA-[] ] ]-L1000X[ |+L500X[ |
v ooy

O—SE=F># ALZy o TARRS () ALZy o1 RRE ()
Number of roller pinion (CRA1610A & CRA3212A(%:992mm) {CRA1610A & CRA3212AIE512mm)
{CRA4012A M A520mm)
Length of Cam Rack (mm)

<992mm for CRA1610A and CRA3212A) Length of Cam Rack (mm )
(512mm for CRA1610A and CRA3212A)
{520mm only for CRA4012A)

F 723> Option
Y Y \ v
& RELIE e g s -,
Fram;number Surface treatment Accuryz;cy Fram;number NLTIIHE, NEZYIEH
1REMEAL () Y Number of Cam Racks  Number of Cam Racks
1610 No surface teaiment fstandard AS :ﬂtj&d(ng) 1610 A7 3> Option
e It i
2010 2 EEIOLKBIE | i 2010 RENE BE BT
Black chromium plating Surface treatment Accuracy Mounting hole
2510 31 7y REE/OLRENLE 2510 1 RENELL () AR (%) | F R (@)
3212 Flurine black chromium plating B ;.*g@ﬁ& 3212 No surface treatment (standard) | Standard grade (standard) | Side mount hole only (standard)
4 B Premium grade 2. 267 0LKENE B IEE R Y +EEY v 7Em
4012 Blackening 4012 Black chromium plating Premium grade + Tap at bottom surface

XIEZEEH LTy 7 DORSE, 1,000mmE& 500mn(CRAT610A & CRA3212A (& 992mm& 512mm. CRA4012A @& 520mm) &7 D £9, ZHELL
ADOFER (BEETYM) TEICHEELTIPI4ZSRTE WV, SHIDICIE, ZOTEZHRTEWN
Standard length of the Cam Rack is 1000mm and 500mm (992mm and 512mm for CRA1610A and CRA3212A, 520mm only for CRA4012A). Regarding the availability of the short length
other than the standard ones, please refer to P. 14. These odd length are cut at dedendum of tooth. Please mention the length upon order.

¥O—ZEZAYOATY 3 VOREUWIE2, 3ZRAREGERIF. Z—RIRFIUVTEEEIOLRBRIBICED T, 4Z2EALEGERIF. &
B UICADET, Flco O—Z@FREUEBHRLICAEDET,
When option 2 or 3 is specified as surface treatment of roller pinion, the surface of bearing used is raydented. When option 4 is specified, the surface of bearing used is bare (not
raydented).

- 12 -



TCG Cam Rack & Roller Pinion Specification Dimensional Table ® TCGALAT YV &A—SEZAY i - ik

I B3R Model indication

® CPC4014B / CRC4014A
O-SE-# 8% hASy OBE
Roller pinion type number Cam Rack type number

CPC4014B-[ | |X[ |/ CRC4014A-[ | | |-L1000X [ | +L520X| |
v

O—SE=F>#%
Number of roller pinion

HALS Yo 1 ARES (i)
Length of Cam Rack

hALZy o1 RES ()
Length of Cam Rack
NALZ v URE

ZF 73 3> Option VNS

SEILE s Number of Cam Racks ~ Number of Cam Racks
Surface treatment Accuracy Y
RELERL (5#) . ; RN .
No surface treatment standard) | A ‘38R () %7 3> Option
- Standard grade ¥ r,ﬂ
2: 26 0 LKENE (standard) RELE BE XA
Black chromium plating Surface treatment Accuracy Mounting hole
31 7vREEIOLRELE 1IREMERL (%) ARk () F iR (1R%)
Flurine black chromium plating B EZH No surface treatment (standard) | Standard grade (standard) | Side mount hole only (standard)
41840 Premium grade 2: B8y O LRIEILE B: fE R Y +EES v 7EM
Blackening Black chromium plating Premium grade + Tap at bottom surface

KIBENLZ Y7 DRSIE.1,000mmE 520mm & 2D & 97, EELS DR R (BE TUIRN) TERICHE LU TIPI4Z BT S W\ SEFOBRICIE.
ZOFEZHRTE L,
Standard length of the Cam Rack is 1000mm and 520mm. Regarding the availability of the short length other than the standard ones, please refer to P. 14. These odd length are
cut at dedendum of tooth. Please mention the length upon order.

HKO—FEZAYOATY I VORAIE2. 3ZBALEBEIEFE. Z—RIRTF UV TREEYVOLRBRLEBICRDFT, 42B8ARLEBEEF. R
HLEBRUICEDET, e, O—JFREALEBRUICHEDEFT,
When option 2 or 3 is specified as surface treatment of roller pinion, the surface of bearing used is raydented. When option 4 is specified, the surface of bearing used is bare (not
raydented).

HERURERE
Connection Jig type number

® CPA1610B / CRA1610A ~
CPC4014B / CRC4014A

CJ/ | B
v

® CPA1008A ./ CRA1008A ~
CPA1210A / CRA1210A

CJ | |A
v

wE nE
Frame number Frame number

10 16

12 20

%1008& 10100#E B LAEIZFEATY . 25

The same connection jig is applicable to 1008 and 1010. 32

40

%4012 &£ 4014 k=R LREIISRATY,
The same connection jig is applicable to 4012 and 4014.

Authorised Distributor for INDIA
JEYSONS INDUSTRIES

Mob: +91-9819119925

Email: kamo@jeysons.com

- 13 -



I HLZ v DYIETE Cutting Cam Rack Sizes

TCGHLZY I &O—FEZAY 1t - FiEX ® TCG Cam Rack & Roller Pinion Specification Dimensional Table

I HALZ v DYIETF Cutting Cam Rack

CRA1008A - CRA1010A CRA1210A
HLZYIRE () ESE N ALZY YIRS () B LV
Length of Cam Rack | Number of teeth | Number of side mount hole Length of Cam Rack | Number of teeth | Number of side mount hole
480 48 8 480 40 8
420 42 420 35 7
360 36 6 360 30 6
300 30 5 300 25 5
240 24 4 240 20 4
180 18 3 180 15 3
CRA1610A CRA2010A CRA2510A
ALZYIRE () ES =4 HLZYIRE () ES [EVAC4 HLZYIRE (mm) EZIE 4 [EVAC 4
Length of Cam Rack | Number of teeth | Number of side mount hole Length of Cam Rack |  Number of teeth | Number of side mount hole Length of Cam Rack |  Number of teeth | Number of side mount hole
992 62 11 1000 50 10 1000 40 10
896 56 10 900 45 9 900 36 9
800 50 9 800 40 8 800 32 8
704 44 8 700 35 7 700 28 7
608 38 7 600 30 6 600 24 6
512 32 6 500 25 5 500 20 5
416 26 5 400 20 4 400 16 4
320 20 4 300 15 3 300 12 3
224 14 3
CRA3212A CRA4012A CRC4014A
ALZYIRE () B BN HLZYIRE () E L HLZYIRE (mm) E LV
Length of Cam Rack | Number of teeth | Number of side mount hole Length of Cam Rack | Number of teeth | Number of side mount hole Length of Cam Rack | Number of teeth | Number of side mount hole
992 31 11 1000 25 8 1000 25 12
896 28 10 880 22 7 920 23 11
800 25 9 760 19 6 840 21 10
704 22 8 640 16 5 760 19 9
608 19 7 520 13 4 680 17 8
512 16 6 400 10 3 600 15 7
416 13 5 520 13 6
320 10 4 % CRCAOTABICDOWTId, HHtE L, B&520mUT
224 7 3 DYMFIETEE A

The short length less than 520mm is not available for 4014.

ERTHEEVICABZHEEF. AYPLTTEW, AY MEIEETIT> TSV, (BANRLTHDRIDT, TEETEL,)
H. Ay MIEHTHITVWETH Z0HEERERENMESNET,

Cut Cam Rack when used as a short size tool. Cut at dedendum (root bottom) of tooth. Take care because dedendum is hardened.

Cam Rack may be cut in our company at actual expense.

¥ EZUADTECOEHL TRERETEHGLELLLE W,
Please ask us about sizes other than the above.
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TCGHLZ YV &AO—FEZA> ifidkl e TcG Cam Rack & Roller Pinion Technical data

B X DFEE selection of Type Number

TROFETETAFZEHLTTS W,

Calculate the load by the method mentioned below.

0 EEH] Selection Example

A RE vm/s

Fc \{elocity vm/s
v m(w)
(BREEPECZZ D)
(Including all the drive system)
I ] M
| | I . BFisec
et = Time sec
o {t#% Specifications

= £ Mass : m =300kg (EZ Weight:w=300kg f) (Table 1) EE4REL  Coefficient of friction (u)
= B Velocity : v =1m/sec 22D A1 R Rolling guide 0.005~0.02
DNEREFR Acceleration © t =0.4sec INDAAR Swliding guide 0.1~02

S 73 Outerfoce  : Fc=T00N (Table2) BEE#L  Coeffcient of weight (fw)
BEERAREL Coefficient of friction © . =0.01(Tablel) EEDORVABREE  Smooth operation with no impact 1.0~1.2
ﬁi{%%ﬂl Coefficient of weight fw=1.5 (TabIeZ) ELEDEER  Normal operation without eccessive impact 1.2~15
BEHMEE Gravitational acceleration : g =9.80665m / sec? EEDH2EdR  Operation with impact 1.5~3.0

o5tE calculation

SIEAIZR Sl unit system

1. BTINERE  Load acceleration

Aw=%=017=2.5m/se02

2. MRS Load applied at acceleration
Fa=m-Aw=300x2.5=750N

3. BEERIEPTET  Frictional resistance load
Fb=g-m- u=9.80665x300x0.01=29.4N

4. ¥SBTTETE  Total load weight
F =fw+ (Fa+Fb+Fc) =1.5x(750+29.44+100) =1.5x879.4=1319.1N

5 =il

BERE  Selection

FF)DfERLD TCGICPA2010B/CRA2010A] HEAHERME 1500N%ZEE
From the result of F (F), the rack runner is selected as [CPA2010B / CRA2010AJTCG Runner, and allowable dynamic rated load as 1500N.

B E®EE Life calculation
TCGALZYZ&A—ZEZAVIE, O—ZEZA>OREGRKMSEFMHEEELHULET,

For TCG Cam Rack & Roller Pinion, the life is calculated from the number of revolutions of the roller pinion.
<EREHRM>
ERFm 1008%~12108 270x10°0lé: GFREIER NV Z&fH) (A—F =4 > 300rpmTH AR 15000H)
EigFm 16108~40148 60x10°EEx GFARBIER ML Z2&%) (O—ZE=ZA>100rpm Tk 10000H)
< Setting conditions >

Rated life 1008~1210 = 270x10° revolutions (under the load of allowable kinetic rated torque) (300rpm of the roller pinion is correspondent to 15,000 hours of life.)
Rated life 1610~4014 = 60x10° revolutions (under the load of allowable kinetic rated torque) (100rpm of the roller pinion is correspondent to 10,000 hours of life.)

Authorised Distributor for INDIA
- 16 - JEYSONS INDUSTRIES
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TCG Cam Rack & Roller Pinion Technical data ® TCGALZ w7 &A—7 l:°:7|' Y EER

0 EE55 M (8%&) Operating Conditions (Reference)

(BE/NS—2) gt N 2 TR LR
Velocity pattern I%I g 2 Starting Steady operation Stoppage
5 2 ni na
E 3 &7 kLT (Nm) T T Ts
=2 Load torque
Iz BFRS ——— —
<3 Time 0—35 E = > EE# (pm) n na
@ 3 — Number of roller pinion revolutions (=0.5n2) ne (=0.5n2)
L 578 (se0)
s RN t t2 t3
? Time
(BfE/INT—) +| T
Load pattern - o EERNILY  Average Load Torque Tm (N-m)
% g Tm=10/3 Nt T4 neete T2'7% +ns-t3 15/
)t 5 %EE'; nirti+nzta+nsts
7" \Taf| —™
|t ; ; o HY[OEEE  Average Number of Revolutions Nm (rpm)
1 2 3
<>« > _ timttena+tsns
Nm=" e+t
o EMAFM Life Length Lh (H) (Table2) FEEEI NILY  Allowable dynamic rated torque
N T0 A Model TO (N-m)
o 10/3
Lh=Lhox X Fent s T 1008 17
X Nm (fd fset Tm) 1010 20
4.5x10° 70 10/3 1210 9.5
= Nm X (fd-fset- Tm) (10088~1210%) 1610 255
705 TO 10/3 2010 477
=Nm X (fd.fset. Tm) (1610%4~4014%) 2510 87.5
3212 220
- 4012 458.4
E K F @ K R Rated life length *Lho(Table1) 2014 12478

A—ZEZAVEREERE  Basic number o ollerpinon revolutions © No (Table 1)

- Table3) RrEREL  Coeffici f load
HBHERNLY (N-m)  Allowable dynamic rated torque = TO (Table2) (Table3) HEFRE_Coeffvientofoa

JEERSSHF  Operating conditions fd
EER R ILY (N-m)  Average load torque Tm - - -
SE(om) BHEORWABEE  Smooth operation with no impact 1.0~1.2
A-7EZ7 YFIEER (rom)  Average numberof olerpiionrevoluions = NI
P ! ! ILEDEER  Normal operation without eccessive impact 1.2~15
B ici :fd(Tabl
& g & # Coefficien ofload d(Table3) FEDHZEHE  Operation with impact 1.5~3.0

B 4 % B R £ Coeffcientof installation pecison - fset(Table4)
(Table4) ER{FEEREL  Coefficient of installation precision

(Table1) E&%&E®&  Rated life HUS#EEE  Installation precision fset
B Model Lho (H) No (rpm) HESEEVfHHFERE LU Recommended installation precision (within) 1.0
1008~1210 15000 300
1610~4014 10000 100 EN{ERFAEEE LA Allowable operation range (within) 1.2

BWEtEH| calculation Example

o &MY  Average Load Torque Tm (Nem) %M Working conditions
10/3 B EBEF {ELEfF
Tm= Nt 1'%+ natz- 12"+ ns-t5- 1515 Starting Steady operation S;ppage
ni-ti+nzta4nsts —
&~ ILY (Nm) Ti= _ _
- 1=35 Te=20 Ts=35
_ 150x0.2x35'73+300x3x20'7°+150x0.2x35'%% Lorwie
150%x0.24+300x3+150%0.2 O—5 ¥ =7 > G54 (rpm) M _ .
Number of roll Aq uti (—O.5h2) n2=300 (—0.5I’12)
=2'| .8(N.m) umper ot roller pinion revolutions =-I5O :-[50
RE1FD (sec) t=02 =3 =02
Time

o YA NEEEE  Average Input Rotational Frequency Nm (rpm)

tini+tona+tsns _ 0.2x150+3x300x3+0.2x150
ti+t+1ts 0.2+3+0.2

Nm= =282.4(rpm)

o HFlR Life Length Lh (H)
BEENLITIERBRANLZ)DS (Table2) DTOEL D O—Z =AY BIZETCPA2010, % iR
ERRML SHERHFd=1.5(Table3). BUIEEFRHfset=1.0(Tabled) &35 &,

Select the roller pinion model number “CPA2010” from the TO value (Table 2) based on the starting torque T1(max. working torque).
When the coefficient of load fd = 1.5 (Table 3) and the coefficient of installation precision fset = 1.0 (Table 4) from the working conditions,

10° TO o5 _10° 47.7 1073
Lh= me(fd-fset-Tm) =282.4 % 7.5><7.0><27.8) =12465(H)
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TCGHLZ YV &AO—FEZA> ifidkl e TcG Cam Rack & Roller Pinion Technical data

B TCGHLZ v/ &A—ZE=-AVH{IIIBIE How to TCG Cam Rack & Roller Pinion

o EEMICEABRETELU TTELY  Secure Cam Rack tightly to reference surface

NLZY I DEHERBIET Dcth. BEESIRMNEICUL->DDEEL TTEW, BWHE
DFEZRHEIZDERFED - FILBEREL/NY 7 v Y ORERRICED T, SR

@%Eﬂ%@@}iiﬁfﬁumﬁu%&@?@% Type number indicated side
In order to correct warp of Cam Rack, firmly secure to straight surface of mounting portion. Undulation of tooth

surface leads to feeding error, reduced cessation precision and appearance of backlash.
Side reference surface is placed opposite to where type number is depicted.

AR ZEE (EE)
Mounting reference surface
(bottom surface)

BRI

Side reference

O EHAHA RIFMHTRMTYT Linear guide is one of necessities

ALZ Yy VBRNPELEEE FIGEERICER AN RZREL TTE W,

Set linear guide to straight surface to be parallel with reference surface where Cam Rack is mounted.

£T#ICED
COJEZE—EICT D
Make this dimensional

size constant through _
entire strokes. NLZvo

Cam Rack
HIE
Parallel surface

BE)A R

Linear guide

oO—SEAVEEHIEHLT YV DM EFTIC | ETAREERAIC !
Set rotary shaft of roller pinion in roller parallel with tooth of Cam Rack to be perpendicular to advancing direction!
O—ZEZAYVENALT Y ZICRL TEWTWS EEEICH U TR
E0 b, BE. 5. k8. FHICBEEERELFIT. X &
BRERICEEDHCEIDFEENZZENHBDEITDT, O—JE
ZAVEIFEFEXENIERTY,
Ffe, O—SE =AY EO—S =4 VERBIENIE. FIEEARIR D TRID.
KB TTFEW, A= EZ4 Y DROEERIEE D BEL TP/ Y ALTVY |
USyyERESUZRACHD XY, HoEmEoodcE T 77
BLTTEL,

When shaft of roller pinion inclines against Cam Rack, partial engagement occurs
between teeth to affect on precision, noise, vibration and service life span. As high
load would curve shaft to float it upward, it is better to support at both ends of shaft to
avoid upward float.

Concentrically set roller pinion with drive shaft of roller pinion as much as possible.
Eccentrical rotation may affect on feeding precision and occurrence of backlash.
Especially pay attention upon tightening clamping tool.

Parallel

Authorised Distributor for INDIA
JEYSONS INDUSTRIES

Mob: +91-9819119925
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TCG Cam Rack & Roller Pinion Technical data ® TCGALZ vV &A—7 l:°:7|' v

B TCGHLZ YV &O—FEZAVEUTAE Assembling Procedures for TCG Cam Rack & Roller Pinion

o faftIFFIE Assembling Procedures

1. ALY I ER—REERICE T, V7V IXEALT Yy VEENRILNETEE@M LMD EEEIEFT,
(B128 HLZYyIENARILNZRGEOLET., GEENLI DE0%EE, #HENLIRSHR))
Set Cam Rack to reference surface of base, and tightly attach Cam Rack to reference surface with use of clamp, base bolt or the like.
(Refer to Fig. 1, provisionally tighten mounting bolt for Cam Rack. {approx. 50 % of recommended torque refer to list of recommended tightening torque))
2. YZFPHAAREALT Y VDETHLETVWE T, (RI25H8)
A4 RTOY 7 OETHICTL T ALT Yy VRETFERSS(X G, EHE) SREIICTYA VLS —IEELTHALTYIE

FRfclE, AIEDE(IE %

Check parallelism between linear guide and Cam Rack (refer to Fig. 2).
Confirm shifted width between guide block and tooth tip of Cam Rack (tooth surface) and adjust it below mounting precision of Cam Rack.
(refer to list of mounting precision P.20)
3. WAy IERARILNZHERNLIICTARKEDO UET, EENILIRSR)

Finally tighten mounting bolt for Cam Rack with recommended tightening torque (refer to list of recommended tightening torque) .

ALZY IRV

Mounting bolt SlIERIL S
W
7 7

Cam Rack

A LTy EERRILSFIB

Use of base bolt for Cam Rack

ALZy TRV
Mounting bolt

Cam Rack

A 2A% 1)

Use of clamper

ISVINgE

Clamper/ or the like

1 ALZ Y 7FFTHUAE  Fig 1 — Setting procedures for parallelism of Cam Rack —

W H#E$E ML O 2 [List of recommended tightening torque

@/ ATMT=RILE  Boltwith hex hole

ML NBEXS 0 10.9~129055&

FAVIT=I(EE5D—F5TH)

FATH U TSI DHE

Dial-gauge (either will do)

Set parallelism before assemble
NL5vo

Bl DAZY IVBNBEOENTERDLSICHELXT, (P20 BNEERSR)

Cam Rack
v
i Sl e G o o s v b S S
— 1 ~ ©BE
7=l Shift
Table T T
M| |
UZ7HAR
Linear guide
| |
I 1

2 WALZy 7FTRIERE  Fg 2 — Measuring procedures for parallelism of Cam Rack —

@ AR~ ATYLRAMRILK

Hex bolt of stainless steel

ML NBEXS © 6.8~8.80%B&

Strength division for bolt for 10.9-12.9 (N-m) Strength division for bolt for 6.8-8.8 (N-m)
BFEHE T LY BFEME fEfF LY
Mated material Tightening torque Mated material Tightening torque
E0lL 6N il Y ZILE E 0l 68 i ) 7L
Nominal designation of bolt Steel Cast metal Aluminum Nominal designation of bolt Steel Cast metal Aluminum
M5 8.2 54 4 M5 5 5 4
M6 14 9.2 6.8 M6 85 85 6.8
M8 31 20 14.5 M8 19 19 14.5
M10 68 45 33 M10 41 41 33
M12 120 78 58 M12 70 70 58
M14 157 105 78 M14 110 105 78
M16 196 131 98 M16 137 131 98

- 19 -
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TCGHLZ YV &AO—FEZA> ifidkl e TcG Cam Rack & Roller Pinion Technical data

B TCGHLZ Y7 &A—ZEZAVEIFBEEIR List of Mounting Precision for TCG Cam Rack & Roller Pinion

D#EEEIEE Recommended mounting precision
TCGHLZ YV &O—ZEZAYDINRTONYOATEE. Azl E L INDHEEONMEE (m)
All catalogue precisions required for TCG Cam Rack & Roller Pinion and mounting precision to which design brochure is referred
ALZy VBUSHEE O—3 =4 VEHEE
Mounting precison of Cam Rack Mounting precison of roller pinion
BESEER (RIS ETH) OFATE AEOFTE
Parallellsdrgd%fn%rlj]c[iﬁndum or Parallelism of side surface
. Off-center oscillation
O £ % NALZY IR £ & DIREEBRE
Model Whole Cam Rack 1pc Whole Difference in grade at connector pieces
CRA1008
CRA1010
CRA1210
CRA1610 0.05 0.2 0.6 0.4
CRA2010 0.03
CRA2510
CRA3212
CRA4012
0.05 0.2 0.8 0.6
CRC4014
QEEZFAEEFE Allowable range of operation
Mounting precision for TCG Cam Rack & Roller Pinion to be usable
NLZy VBSEE O—5 =4 VIHEE
Mounting precison of Cam Rack Mounting precison of roller pinion
MR (L) DT R
ParaIIeI%rgdoefnf(ijdt:ﬁndum or Parallelism of side surface
u iR
X _ N Off-center oscillation
EE 2 & NLZY U1K ESIN DIREEERE
Model Whole Cam Rack 1pc Whole Difference in grade at connector pieces
CRA1008
CRA1010
CRA1210
CRA1610 0.1 0.4 0.8 0.4
CRA2010 0.05
CRA2510
CRA3212
CRA4012
0.1 0.4 1 0.6
CRC4014
<ER>

QEMEFAREHETOMLBEIC TN DBAEIE. TCCHLTYIZO—FEZAVDEEERE. N\vIovy, HFBRRACEENEET.

FEOEAVWOBERIFUTOE®N T,

Ny oSy o~0OFZE BZR: (8L FTEMm)+0—F =4 ViR E () x0.8 (mm)

HFREANDORE ALSYIOREFHEOIMMBERKZERLTLLSIWN,
fefél. LRRBMEIRTCCALT Y V& A—JEZAVEETOEETHD, KEEMR. Bt MUDEREICLDSSIEEEEZRILHANHDET,

<Note>

Upon mounting according to assemble precision within (@allowable range of operation,) torque-transmission precision,

backlash, and allowable capacity of TCG Cam Rack & Roller Pinion are influenced.
Indications of influences are as follows :

Influence indication of backlash
Influence indication of allowable capacity

. [addendum parallelism (mm) +off-center oscillation of roller pinion (mm)] x0.8 (mm)
: refer to mounting precision coefficient used at Cam Rack selection calculation.

Note that above values are for TCG Cam Rack & Roller Pinion itself, and may be further influenced depending on structure, rigidity and mounting methods.

- 20 -
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TCG Cam Rack & Roller Pinion Technical data ® TCGALZ vV &A—7 l:°:7|' Y EER

B hLZy7#RUAE splicing Procedures for Cam Rack

NLZy 7B UICIERBEZBENT W,

Use special jig when splicing Cam Rack.

AV ANA—IDDICALT YV ZHMET HBEIF. BEEY FEREEITDIBRENHD T,
HERREZARLTEDEITDOTERDOT I,

Upon splicing Cam Rack for an extended stroke, it is necessary to determine neighboring pitch size.

We are in supply with jigs. Contact us when you need jig.

1. BT ABZRFREUT2HKB. 3FABCRBEZFERLUERLTTS W,

Use jig to splice second and third Cam Rack pieces with first one Cam Rack piece in the reference side as an original member.

2. YIiRTEDD DI, YIMEZHRARARE L TTE 0,

Use severed Cam Rack piece with severed surface as an end portion.

3. URTEDQEDIE. 1HRE. XiE FEICKRET 2 ERBERNICEPHTE L,

Don't set severed Cam Rack piece generally as first or middle Cam Rack piece.
4. YmTEDOEDZ. 14AB. XIFFREICERELRITNIERSBVEIE. URAZ., VIEOKRNIVRETT,
BEAMIERD FT, (HRITEELENRE)

When severed Cam Rack piece has to be set as first or middle Cam Rack piece, it is necessary to check severed length allowance and severed surface.
It belongs to non-standard assemble, and requires meeting about its design with us in advance.

#EURRE
Conneting jig

A N

1008 ~2510 3X v F 1008 ~2510 3X @KLY F
3212~4014 2X @Y F 3212~4014 2X v F
1008 ~ 2510 3XTooth pitch 1008 ~ 2510 3 Tooth pitch
3212 ~ 4014 2 XTooth pitch 3212 ~ 4014 2X Tooth pitch

AF¥ 0.2 ~ 1.0(EERGAD)
Clearance0.2 ~ 1.0(no tight mounting allowed)

O HLZYV#RBUFIE splicing procedures for Cam Rack
1. ALZv 7 1 ABZEBGFIEP.19) ICHE> THYTHREL £,

Set and adjust first Cam Rack piece of reference side in accordance with assembling procedures (P.19).

2. ALZv Y 2KBZN—X LTI XRKBHEICDOEEDEET,

Abut second Cam Rack piece on first Cam Rack piece on base surface.

3. ALTZYIEFRRILNZREDULET, (HLTy I IEEERERTED)
Provisionally tighten mounting bolt for Cam Rack (with Cam Rack kept lightly shiftable).

4. BEZHNLT Y VHEBUEESICHS 24T, FTHSZ 2D, V7V 7ETEELET. CREDES. XLITER)
Push jig on Cam Rack pieces. Hold them by hand, otherwise fix them with clamp or the like (Be attentive to inclination and shift of jig).

5. ALZv 7 2AKB%Z 1 REEKRICENIFIR(P.19) It > THNHRELXT,

Set and adjust second Cam Rack piece as done by first Cam Rack piece in accordance with assembling procedures (P.19).

6. REZEHNLET,
Remove jig.

7. ALTYVICBEREEZF THIZAMTGARICHY DENEWI L ZERLE T CRERICAI DENHIBEIE. LT Y
VOMERLE Y F. HTENETEDF A, BEFIEIHNSPDHELTLIZIW,)

Push jig on Cam Rack by hand again and confirm that Cam Rack has no useless play.

8. 3AELBELEKICHKELLTWEET,

Set and splice third Cam Rack piece as done by second Cam Rack piece.

® CRATO08A~CRAT1210ADHZE ® CRAT610A~CRA4012A - CRC4014ADZE
For CRA1008A~CRA1210A For CRA1610A~CRA4012A - CRC4014A
NLS Y SRR DLoy TR L
Mounting bolt Mounting bolt for Cam Rack
DLTYD NSy UERE
PN-=| Cam Rack Reference surface of Cam Rack
A= BB Sy
Jo B 337 ?L\;\f
AR : 5 s SAEMRAH o AR [pLovonem
W [ L ] }H H} J Jig pushing direction [ | | | i“ .i Reference surface of Cam Rack
s 1 . T
2k e nusyomemE ]
_ . "y Base v 2 N—2R
NLS Y IEE[E Reference side surface of Cam Rack Base

Reference side surface of Cam Rack

- 21 -



TCGHLZ YV &AO—FEZA> ifidkl e TcG Cam Rack & Roller Pinion Technical data

B HhLZyV7#RUREREER Dimensional drawing of connecting jig

O CJ10A~CJI12ADGE
For CJ10A~CJ12A

Clearance 0.5 ~1.1mm

ALZyI#RBURETER Dimentional sizes for connecting jig

B CRAY A 7~FiEER CRAtype

NLZvo
Cam Rack

M

Reference surface of Cam Rack

R R e
AFX05~11m 1/ Sy o BRI f

Reference side surface of Cam Rack

0 CJ16B~CJ40BDIHZHE
For CJ16B~CJ40B

— \ HLS v ORENE

Reference side surface of Cam Rack

Cam Rack

ZFX02~1.0mm HLZyOEER

Clearance 0.2 ~ 1.0mm Reference side of Cam Rack

AERIE  Jig model A B © D E
CJ10A 65 46.2 - - -
CJ12A 78 45.1 - - -
CJ16B 106 534 36 18.7 12.7
CJ20B 132 74.4 50 22.7 16.7
CJ25B 164 | 82.7 52 25.7 19.7
CJ32B 150 91 52 25.7 19.7
CJ40B 190 | 1044 52 25.7 19.7

B CRCH A 7~ER CRctype

SAERIE  Jig model A B © D E

CJ40B 190 | 103.2 52 25.7 19.7

Authorised Distributor for INDIA
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Mob: +91-9819119925
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TCGHLY YT &O—FEZAY {t# - <Fi£% ® TCG Cam Ring & Roller Pinion Specification Dimensional Table

Authorised Distributor for INDIA
JEYSONS INDUSTRIES
Mob: +91-9819119925

. Email: kamo@jeysons.com
. jJ-AIJ yﬁ Cam Ring

A > - - -
I 2~17EE]  Outside Dimensional Drawing
RGF(ZILJ> %)
. . .
B~I7%3%& Dimension Table
LT B RELL hHEW EyFHER
M dII Number of | Reduction Diameter of pitch circle
ode tooth ratio F3) 27 Camring | O—ZE=#Y Rooller pinion
30 3 93.00 31.00
O—SE 24>/ Roller pinion 50 5 155.00 31.00
RGF1010A 70 7 217.00 31.00
N N 80 8 248.89 31.11
AXOIEHAE M
Type number indicatiug position =) ]3?00 13? ?1 ?g; 2;83
i 50 5 186.67 37.33
= RGF1210A 70 7 260.75 37.25
— 80 8 298.67 37.33
| - ] 100 10 37273 37.27
< = i 30 3 147.00 49.00
40 4 195.20 48.80
50 5 243.33 48.67
RGF1610A 60 6 291.43 4857
~ N 70 7 338.63 48.38
& & Qo 80 8 391.11 48.89
T 1T s T e 8 100 10 487.27 48.73
30 3 231.00 77.00
40 4 308.80 77.20
RGF2510A 50 5 383.33 76.67
g . 60 6 459.43 7657
70 7 539.00 77.00
M =y 36 3 352.50 117.50
Q/ﬁ S RGF3212A 48 4 467.20 116.80
HALUVG LF] : -
Cam Ring 60 5 585.00 117.00
R R
Rl fh’af: R i;f; RGF4012A 36 3 44550 148.50
48 4 590.40 147.60
28 2 346.67 173.33
RGF4014A
42 3 519.00 173.00
(&Y > 7J)
B~I7A3& Dimension Table
s kel L hHEN By FHER
¥ dII Number of | Reduction Diameter of pitch circle
ode tooth ratio ALY Camring | B=FE=A Rooler pinion
140 14 690.67 49.33
O—3SE 242/ Roller pinion 200 20 971.43 4857
RGD1610A 240 24 1163.52 48.48
300 30 1455.48 4852
400 40 1941.46 48.54
ARXOTGHE 90 9 694.80 77.20
Type number indicatiug position
| 125 125 959.26 76.74
RGD2510A 150 15 1153.13 76.88
190 19 1459.20 76.80
250 25 1923.08 76.92
75 6.25 732.76 117.24
100 25/3 973.21 116.79
< RGD3212A 120 10 117273 117.27
150 125 1462.96 117.04
200 50/3 1954.72 117.28
60 5 736.67 147.33
80 20/3 987.83 14817
RGD4012A 96 8 1182.22 147.78
DLV 120 10 1476.36 147.64
Cam R
amring 160 40/3 1962.79 147.21
60 30/7 737.84 172.16
80 40/7 987.23 17277
L E = =N ¥4 3
X1 Eﬁtiﬁﬂ’ﬂiﬁﬁ pt u@@ﬁf{’(’é’e v RGD4014A 96 48/7 117818 171.82
This is number of teeth in case with used as a full Ring. 120 pry pye— P—
H2MEME—X Y NROERE. HEYVS1ESTT, / ; :
The number of inertia moment and mass weight are for a piece of RGD 160 80/7 1967.82 172.18
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TCG Cam Ring & Roller Pinion Specification Dimensional Table ® TCGALY VI &A—FEZAY #if - tHiEx

ARBERNLY | FFRBERNLY BEE—Xh He

- 2
A E c D E ? G Ll H:h lowable dynamic rated torque | Alowablg torque Inertia moment Mass weight
Sl N-m 2D N-m 22 x10-4kg - i kg
62 50 103 6 - - - 65 | 6-¢55hAY sossmu R1 1 16 367 025
93 100 165 6 - - - 120 8-¢55hA 8551 R1 19 28 243 0.55
124 160 227 6 - - - 175 8-¢55hAY  §-¢55Thu R1 27 40 78.2 0.84
140 190 259 6 - - - 205 12-¢55 A2 12-¢55Thu R1 31 46 126 1
171 230 321 6 - - - 245 12-¢5.5b A% 12-¢55Thu R1 38 57 320 1.7
74 65 122 6 - - - 80 6-¢55hA 6-p55Thu R1 27 40 7.07 0.32
112 120 198 6 - - - 135 8-¢p55hAY  8-¢55Thu R1 46 69 50.7 0.8
149 190 272 6 - - - 205 12-¢5.5hA Y 12-¢55Thu R1 65 97 164 1.2
168 230 310 6 - - - 245 12- 5.5 A2 12-¢55Thu R1 74 111 255 14
205 280 384 6 - - - 295 12-¢5.5hA > 12-¢55Thu R1 93 139 639 23
98 70 161 115 - - - 90 6-¢7hAT 6-¢7Thu R1 73 146 41.7 1.2
122 120 209 115 - - - 145 8-¢7hAT 8¢7Thu R1 97 194 115 1.7
146 160 257 115 - - - 180 12-¢7 A 12-¢7Thu R1 120 240 261 24
170 | 190 | 305 | 115 - - - 220 | 12:69hAY 12p9Tm R1 145 290 538 35
1935 260 352 115 - - - 285 12-¢9 R A 12-¢9Thu R1 165 330 780 34
220 | 280 | 405 | 115 - - - 305 | 12:¢9hAY oo R1 195 390 1564 54
268 360 501 115 2 155 450 390 12-¢9 A2 12-¢9Thu R2 240 480 3568 77
6-p9NA T @145 UIRYBE
154 120 254 185 - - - 145 quﬁqéThru Wmuﬁm bore,depth 5 R1 250 500 407 4.6
193 | 190 | 331 | 185 - - - 220 | JFgRNT L SMTT RIS R1 335 670 1182 7
230 | 260 | 404 | 185 | - - - | 285 | 0 i soetss 0| R 420 840 2543 03
16-p 11 RA > ¢ 18557 URT105
268 | 330 | 480 | 185 - - - 360 | & e R1 505 1010 4852 12
6611~ 4> ¢1897 JRTI05
308 400 560 185 2 22.5 490 430 167$¢%1Thm ) WBcou?lev Dore.deplhrl]ﬁl'; R2 590 1180 8709 153
12-¢p 11 R A= 18457 R510.5
235 220 380 245 - B " 250 1zrqﬁwmu dﬂgcou??ter bme,depth%S R1 630 1260 2628 19
1661184 ¢18F7 URTI05
292 | 330 | 493 | 245 - - - 360 | IEBIINTY #1870 R1 840 1680 7054 17
16-p11RA S @185 URS105
351 | 400 | 610 | 245 2 285 | 490 | 430 | |SUMAL A18vT R R2 1050 2100 17821 28
8-p18hA> 2607 URTITS
297 | 320 | 480 | 315 - - - 360 | SBI8hAL BATT A R1 1330 2660 7267 19
12-¢18h A2 92687 UIRYITS
369 | 390 | 622 | 315 2 355 | 490 | 430 | |Z@I8RA% 42T R2 1770 3540 24220 383
8-p18hA> 2677 URYITS
260 | 220 | 381 42 - - - 260 | & Bl8h AL BT R1 2420 3630 4120 19
12-p188A > 92607 URT1T5
346 | 390 | 551 42 2 46 464 | 430 | [Z I8N O R2 3620 5430 16550 31

EVFRBEBRNLIBE—V ML ZEARBIEICRDET,
Note 1) The allowable dynamic rated torque value includes the peak torque

SEVFFBRMEBRNLIBAL) Y TEHISNZBANLOHFRBEERDET.
Note 2) The allowable static rated torque value is the allowable maximum torque value on Cam Ring.

TRHERNLY | FFRBERNLY | BIEE-XUN? nertiamoment | 5882 Mass weight
A = & 2 b 4 X Allowable dynamic ated torque forque x10-4kg - m kg
K1 K2 K1 K2 N-m * N-m #2 K1 K2 K1 K2

370 610 705 115 640 | 6-¢11hA  6-¢11Thu 3-@¢1ThAY 3-¢11Thu 12 72 36 345 690 1625 813 1.5 0.75

510 860 984 115 900 | 6-@1ThA  6-¢11Thu 3-¢1IhAY  3-¢11Thry 12 72 36 485 970 6160 3080 29 1.5

606 1050 | 1176 115 1090 | 6-¢11hA 6-¢11Thu 3-@¢1ThAY 3-¢11Thru 10 60 30 580 1160 9209 4605 3 15

752 1340 | 1468 115 1380 | 6-@11hA>  6-¢11Thu 3-¢1IhAY  3-¢11Thry 6 36 18 725 1450 11310 5655 2.3 1.2

995 1820 | 1954 115 1860 | 6-¢11hA  6-¢11Thu 3-¢1ThAS 3-¢11Thru 6 36 18 970 1940 28920 14460 3.3 1.7
6-p1INAY @I8F Y IEHI0.5 | 3-@lINAS @18H T UEH10.5

386 610 716 185 640 6-@11Thru_@18counter bure,deptﬁﬂ 5 3-¢11Thru_¢b18counter bore,depth10.5 12 72 36 760 1520 2846 1423 26 13
6-p1INAY @I8F T UEHI0.5 | 3-dlINAS @18H T URH10.5

518 860 980 185 900 6-@11Thru_@18counter bore,dep(mﬂ 5 3-¢11Thru_¢b18counter hurs,depiﬁﬂ 5 12 72 37.4 1050 2100 8893 4624 43 2.2
6-QlINAY GI8FTURFI0.5 | 3-plINAY @185 URH10.5

615 1050 1174 185 1090 6-@11Thru_@18counter bure,deptﬁﬂ 5 3-¢11Thru_gb18counter bure,deplﬁﬂ 5 10 60 31.2 1260 2520 13640 7092 45 23
6-plINAY GI8HF T URHFI0.5 | 3-plINAY @185 URH10.5

768 1340 1480 185 1380 6-@11Thru_@18counter bure,dep\ﬁUE 3-¢11Thru_gH18counter bure,deptﬁDS 6 36 189 1600 3200 19260 10137 39 21
6-p1INAS P18V URHF0.5 | 3-¢lINAS G185 T URT10.5

1000 1820 1944 185 1860 6-¢11Thru_¢18counter bore,dep\ﬁuﬁ 3-¢11Thru_gH18counter bove,depiﬁUS 6 36 187 2110 4220 39965 20782 45 24
6-@18hAS P26 VTS5 | 3-¢18hAS 9260 SRHITS

425 610 758 245 640 6-¢18Thru_¢26counter bore,depth17.5 3-¢18Thru_¢26counter bore‘demﬁﬁ 12 72 384 1310 2620 5886 3139 5.1 27
6-@18hAS P26 VRTINS | 3-¢18hAS 92657 SRHITS

545 860 998 245 900 E'Qﬂ%Thvu ¢2560uan5[ev bnre,depl?%ﬁ }q&%‘(mu (ﬁZEmuq:te( bore.depth7.5 12 72 36 1750 3500 13700 6850 6.5 3.2
6-@18hAS G226 VRTINS | 3-¢18hA 92657 SEHITS

645 | 1050 | 1198 | 245 | 1090 &q&%hm d’ZEcnu?tev bure,deplﬁw Sroﬁ%mu (ﬁZEcm?s(er bore.depth(75 10 60 30 2110 4220 22030 | 11015 | 7.1 35
6-@18hAS P26 VRTINS | 3-¢18A 92657 RHITS

790 | 1340 | 1487 | 245 | 1380 a«ngmm wzscuﬁtey bure,depla% 5 quﬁgﬂ\m Q)Zﬁcuuaster bore,depth175 6 36 19.2 2630 5260 26390 | 14074 | 53 2.8
6-918hAS @260 URTNE | 3-018hAY 92697 VEHITE

1036 1820 1979 245 1860 6-@18Thru_¢26counter bure,deplﬁ% 5 3-¢18Thru_¢26counter bore,depth7.5 6 36 8 3510 7020 70380 35190 79 39
6-018hAS P26 URSITE | 3-¢18RA 92697 VIRHITE

442 610 768 31.5 640 6-@18Thru_26counter hurs,deplm75 3-¢18Thru_¢p26counter bure‘deptﬁﬁ 12 72 36 2210 4420 7701 3851 6.7 33
6-18hAS P26 T IFEHINE | 3-¢18hAY 9261 SRHITS

568 860 1020 31.5 900 6-¢18Thru_¢26counter bure,depiﬁm 3-¢18Thru_¢p26counter bme‘dep(;ﬁm 12 72 36 2960 5920 20070 10035 93 4.6
6-p188AS §26TF U SRFITE | 3-¢18hAS p2647 URH1T.5

665 1050 1214 31.5 1090 6-@18Thru_26counter bore,depl??.& 3-¢18Thru_¢26counter bore‘dep(?ﬂ?fy 10 60 30 3540 7080 30320 15160 9.7 4.8
6-@18hAS P26 UFEFITE | 3-¢18hAS 92607 SRHITS

812 1340 1507 31.5 1380 6-¢18Thru_¢26counter bore,depth17.5 3-¢18Thru_¢26counter bore‘dep(ﬁw 6 36 8 4420 8840 37496 18748 7.5 3.8
6-@18hAY P26 UFEFITE | 3-¢18hAS 92657 SRHITS

1055 1820 1992 31.5 1860 6-¢18Thru_¢26counter bore,depth17.5 3-¢18Thru_¢26counter bore,depth17.5 6 36 8 5880 11760 94530 47265 105 53
6-@18hAS p26T7 T UFRFIT.5 _ _ — —

455 610 768 42 640 Erm%hvu a?ZEcnu?tev bure,dep\?%ﬁ 12 72 5160 7740 10440 9
6-¢18hAS @261 UFEHITE _ — — —

580 | 860 | 1018 | 42 | 900 | S;@I8hAL @26 AT 12 | 72 6900 10350 26687 124
6-018NAS $267 7 RIS _ Z _ _

675 1050 | 1207 42 1090 B-618Thru d2bcounter hure,deplﬁw 10 60 8240 12360 38880 124
6-¢18hAS p26T7 7 UIRHIT.E _ — — —

822 | 1340 | 1500 | 42 | 1380 | S;018MA% 02097 RY 6 | 36 10300 15450 48160 97
6-¢18hAS G264 URYITE — — — _

1070 | 1820 | 1996 | 42 | 1860 | S;018M 02657 RY 6 | 36 13760 20640 | 131480 146

EVHFBRHEBRNLIBE—V ML ZEARBIBICRDET,
Note 1) The allowable dynamic rated torque value includes the peak torque

- 25 -

SEVFBMEBRNLIBAL) Y TEHISNZBANLYOFREERDET.
Note 2) The allowable static rated torque value is the allowable maximum torque value on Cam Ring.




TCGHLY YT &O—FEZAY {t# - %% ® TCG Cam Ring & Roller Pinion Specification Dimensional Table

Authorised Distributor for INDIA
JEYSONS INDUSTRIES

Mob: +91-9819119925
= L°— Email: k j .
. D - t —7|' y Roller Pinion mail: kamo@jeysons.com

I NA2~FER  Outside Dimensional Drawing

CPA 1010A, 1210A

(A)
D
B (C) B
MEISVY ‘
Pressurization flauge L
| ESt
u / 5=
Dotk ; y ol )
Lock bolt JOIARED)
fEE KErIMUERT)
clamping tool (E) Required length of shaft
P IhETE
Shaft engaging surface
B~i%i3% Dimension Table
B
1 S —
e B2 mberof | A B c D E F G H | J K L
Model Module
tooth
CPA1010A 3 10 37 105 8 29 34 12 20 41 28 6 23 20
CPA1210A 3.6 10 40.1 115 8 31 36.1 16 255 49 34 6 25.6 25
CPA1610B 4.75 10 525 12 145 385 485 20 33 67 42 75 335 33
CPA2510B 75 10 67.5 14 215 495 61.5 30 51 101 63 75 435 51
CPA3212B 9.5 12 885 20 285 68.5 825 45 88 148 82 11 58 68
CPA4012B 12 12 - 30 36.5 96.5 - 60 109 190 90 20 88 748
CPC4014B 12 14 - 35 46 116 - 60 133 214 90 38 88 748
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TCG Cam Ring & Roller Pinion Specification Dimensional Table ® TCGALY VI &A—FEZAY #if - tHiEx

CPA 1610B-3212B

A
D
B (C)_B
MURESYT)
Drawing tap wEE
clamping tool
o
&
i 1% Elo|z
[FERESIES]
B
Lock bolt ,,7
J(HAREB)
KErIMIERT)
B) Required length of shaft
v IhETE

Shaft engaging surface

CPA 4012B, CPC 4014B

D
B_ _(C__B
ik 1aY 7‘ ‘7
clamping tool P | A
r o
S R I N LF
S
@,7 —_
Drawing tap
Drawing tap M2(RESw ) i 1 N I S
M1 GrESvT) N2
N1 i 1 1
Oyijub en
T SO
K(vIMIERT) J—
Required length of shaft m
B~i%i3% Dimension Table
M N BEE—XV 28
O Inertia moment Mass weight
Model
M1 M2 N1 N2 x10%kg - m kg
CPA1010A - - 0.41 0.20
CPA1210A - - 0.96 0.31
CPA1610B 5-M4 - 3.93 0.71
CPA2510B 5-M6 - 255 2.1
CPA3212B 4-M6 - 169 6.4
CPA4012B 2-M6 2-M6 OTe 6.6 &Y 225 O7te 6.6 &Y 12 594 12.4
CPC4014B 4-M8 4-M8 Hte 8.8 - 1180 209
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TCGHLY YT &O—FEZAY {t# - Fi£% ® TCG Cam Ring & Roller Pinion Specification Dimensional Table

I B3R Model indication

o7 )V IR
FullRing type number

RGF [ LJA-[J-cL

&
Frame number

1010
1210
1610
2510

3212
4012
4014

o FEIV D UEIK
Partring type number

Number of tooth
TRESR
Black chromium plating
#7353 Option
RELIE fBE
Surface treatment Accuracy
3 by
nEmEeL (e | Lo B
No surface treatment standard) standard)
2: 267 0LRBLE B iEER
Black chromium plating Premium grade

o LiaERI
Connection Jig type number

RILIJ [ /B-C[ ]I
L e

Frame number Number of tooth

P24-25 fHixRSR
1610 | 4012
2510 | 4014
3212

Mk UBRICIE. NARNMEMRILM #E7 Yoy —ROBLRY
NMEELERY,

Hex socket head cap bolt, plastic washer and setscrew are attached to adding jig.

RGD[ [ [T JA-[]-c[J-A DDX@+-ADDXQ

> U@ U OEEY K2 RS CHTRALKESY,
Number of ring Number of ring ex.) K2=374°DiHB4&, "37" %
V¥ ROBE V¥ ROBE PIeaseEeEn)t::T(_ZC;niii;;oby two digits
B Number of tooth Ring of angle Ring of angle ex.) Inthe case K2=37.4° degress Please
o THEEE ‘ ’ HEEK S8 ‘ ’ [HEEKe TSR ‘ enter "37"
oE ack chromium plating efer to Specifications K1 efer to Specifications K2 %) OM] EZEATE N,
Frame number F 7 3> Option Please enter the 0 or 1.
1610 e R HEMOBSHE AL EMERL TEAT S ERTEE A,
2510 - - Don't add to split rings each having different number of teeth.
3212 1 RELBARL (=) Ak (152E) KB VT ERERVERT ZICEERRERIDDEICAEDET,
No surface treatment (standard) Stantdanrgag&ade Use a specified tool RJ when adding to split rings.
4012 fstandard HRATEASNAVESE. A 1 B ([@RT 2 85) 2RV AEN ERARLABEC RN ET,
5 2: B8 OLRERILE B iE®#R Available angle is obtained by excluding a single one tooth of split ring at one end side (two tooth at both end sides)
4014 Black chromium plating Premium grade when split rings are not used in full circumference.
eO—SE-FUEBRK

Roller pinion type number

L

CPA[ | | ]l |A-
v

¢ #7723 > Option

L
v

CPA[ | | | |B-
v

#F 7 3> Option

[2ES wE
Frame number REILE 1BE Frame number RELIE e
Surface treatment Accuracy Surface treatment Accuracy
1010 1610 . - g
. s At (1= 1:REMEZL (R%E) T —
1210 VRELEGL () Standz%d ;Zi) 2510 No surface treatment (standard) AS 1k ()
No surface treatment (standard) standard) 2 E&s0LRRNE tandard grade
2 B 0L EE B B 3212 Black chromium plating (standard)
v - FR
Black chromium plating Premium grade 4012 3: 7yREEIOARELE
Black chromium plating B : {5 24R
MATY Y 2EFESNBHAE, CoAVARENMET 5> I OHIMBE 4:EmEO Premium grade
D, ZOMO BRI IREALERZS D EH Ao Black chromium plating

If Option 2 is selected for CPA1210 and CPA1010, the surface treatment is provided only to the
roller pinion body and the pressure flange, and other part surfaces are left untreated.

CPC4014B-| | |
T?j’j"‘/a > Option

¥O—ZEZAYDOATY 3 VORAEWIE2, 3ZBARERIF. ——RILRTY
VIURBERVOLRRLEICIED £, 4ZRBARGERIF. RELELLICED
FY, Ffeo O—FRRELEBRUICKEDET,
When option 2 or 3 is specified as surface treatment of roller pinion, the surface of bearing used is
raydented. When option 4 is specified, the surface of bearing used is bare (not raydented).

RELIE TBE
Surface treatment Accuracy
1 RELEBLL (F%) . a5
No surface treatment (standard) AT (R%)
2 mesnLmRE | OO
Black chromium plating XO—SEZAYDATYavORAWLE2, 3EBALEEE. Z—RIRTFUVITEEERY
3: 7yREGIOLRRILE OLRBIBICRDET, 4ZRBAREGEIE. RELBRZLICRDET, o O—F KA
Black chromium plating B : FEE#R MIBIRUICIRDE T,
4: B3 Premium grade When option 2 or 3 is specified as surface treatment of roller pinion, the surface of bearing used is raydented. When
Black chromium plating option 4 i specified, the surface of bearing used is bare (not raydented).

Authorised Distributor for INDIA
JEYSONS INDUSTRIES

Mob: +91-9819119925

Email: kamo@jeysons.com
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TCGALY Y &O—FEZAY #iif&Hl @ TCG Cam Ring & Roller Pinion Technical data

B X DFEE selection of Type Number

0;EEH selection Example

Authorised Distributor for INDIA
JEYSONS INDUSTRIES

Mob: +91-9819119925

Email: kamo@jeysons.com

®500, 20kgDMEZOEHSEBHE BIEE2 (rpm)
Upon rotating a disk (@ 500mm , 20kg ) Revolution (rpm)
=1 B Massweight : 20kg = | ‘ !
WIBMEE— XY K~ Moment of inertia : 0.9kgmi Zs i i
o] % l l
bE | |
[EI= I |
Ir £ 1 1
g | |
B8 (sec)
tl t2 . 3 Time (sec)
pIPELSTE| TEREEE
Acceleration time Deceleration time
e BTEM Load Condition
)= = . j—
H B Mass weight m = 20 (ke) ) EHEORVABEER  Smooth operation with no impact 1.0~1.2
BYEE—X> K Momentof inertia J = 0.9 (kgm)
B 5 [ & # Maximum number of revolution ©  NR 100 (rpm) LEDEE:  Normal operation without eccessive impact 1.2~15
m 3 B B Aceleration time t1 = 0.1 (sec) P — 530
91‘ j] N JL 7 outerforce torque Tc = 30 (Nm) R Dperstionwiimpect ) )
(E%}fg NILY %%B including frictional torque)
ﬁ S f% *;5( Coefficient of load fw = 15
OEEETHE calculation
A pES B Angular velocity w = NRx2- 7,/60
= 100x2x3.14,/60
= 1047 (rad/sec)
A om & E Angular acceleration . w = u)/ t1
= 10.47/0.1
= 104.7 (rad/sec?)
I E b JL 2 Accelerative torque Ta = Jxw
= 09x104.7
= 0942 (Nm)
BARERNILY  Maximum load torque Tmax= fwx(Ta+Tc)
= 1.5x(94.2+30)
= 1863 (Nm)
0 H LYV DIRFEE Provisional Cam Ring Selection
TiREH, FAENILIHSRGF2510A-C30% fEE HENLY Alowabletorque 250 (Nm)

RGF2510A-C30ftk&k & D

RGF2510 is provisionally selected from the allowable torque in the specification (RGF2510A-C30) . ALY o0 = g 407x10* (kegni)

Moment of inertia Jg
o FBEtE calculation
ALYV TEERB LU THBETE  Recalculation upon considering the Cam Ring portion
IENILY T = (J+Jg)xw
Accelerative torque = (0.9+407x10%)x104.8
= 08.6 (Nm)
RRKERENLY Tmax'=fwx(Ta'+Tc)
Maximum load torque = 1.5x(98.6+30)
= 1929 (Nm)
RGF2510A-C30DFREIER NILY 250 (Nm)
Allowable dynamic rated torque of RGF2510A-C30 &h OK

This re-calculation shows that type of RGF2510A-C30 is appropriate.

a1 — ]

@ 3EE Selection

Bl EXD RGF2510A-C30%3E RGF2510A-C30 s selected.
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TCG Cam Ring & Roller Pinion Technical data ® TCGAhL Y yﬁ& a—< l:°:7|' Y EffiER

B &E@EtE  Life Calculation
TCGAHLUVZE., O—Z=A>DLEhm#Eh sEmEREEHUEY,

For TCG Cam Ring, the life is calculated from the number of revolutions of the roller pinion.

<ERESRM>
EgFm 10108 - 12108 270x10°0l#: GFREIER NV Zz&fH) (A—F =4 > 300rpm TR 15000H)
EgFm 16108~40148 60x10°EE GFRBIER ML Z2&%) (O—FEZ=ZA>100rpm Tk 10000H)

<Setting conditions>
Rated life 1010 + 1210 = 270x10° revolutions (under the load of allowable kinetic rated torque) (300rpm of the roller pinion is correspondent to 15,000 hours of life.)
Rated life 1610~4014 = 60x 108 revolutions (under the load of allowable kinetic rated torque) (100rpm of the roller pinion is correspondent to 10,000 hours of life.)

0 BEL5(F (8%) oOperating Conditions (Reference)

GRE/NY =) z +
Velocity pattern I%I L na2
> % ni na
£s
3 G
= E—
8L 5
sy
(BRNT—) 1T
Load pattern . EEE [ i
& 2 Starting Steady operation Stoppage
?E E: | &7 kLT (Nm) T T T
U é Time Load torque ! z :
Eh Ta/| —™ O—5 E =7 > [O%#K (rpm) n " ns
Number of roller pinion revolutions (=0.5n2) ? (=0.5n2)
(‘[1’ » te 5 <t3, ?mﬁf (sec) t1 te ts
o EERNILY  Average Load Torque Tm (N-m)
Tm:10/3 Nt 1'%+ Neto- T2+ ns-t5- T5'7°
nicti+nztz+nsts
o FH[OIE5EL  Average Number of Revolutions Nm (rpm)
_ tinittne+tsns
Nm=" F e+t
o Eanl¥M Life Length Lh (H) (Table1) EE1&FHdn  Rated life
B Model Lho (H) No (rpm)
_ No T0 10/3 1010~1210 15000 300
Lh=Lhox'Nm x (fd -fset-Tm 1610~4014 10000 100

4.5x10° 70
= Nm X (

10/3
X . (10108 ~12108Y)
fd - fset Tm) (Table2) THERH  Coefficient of load

6
= /(/?n X (%)W3 (16108~4014%8Y) SBERZE  Operating conditions fd
FEDORWEBAES  Smooth operation with no impact 1.0~1.2

E % % ﬁ H% FEﬁ Rated life length " Lho (Table] ) LBDEER  Normal operation without eccessive impact 1.2~15
A—S =4 VEREERE  Basi number of oller pinon revalutions © No (Table 1) EEOH 28 Operation with impact 1.5~30
FREERNILY (N'm)  Alowable dynamic rated torque. - TO ((EERFRSHR)
&R NILY (N-m)  Average load torque :Tm (Table3) BXfHERE{RER  Coefficient of installation precision
A== Y FEER (rpm)  Average number of ol pinion revolutions = NIm ERf$REEL  Installation precision fset
fr &= 1% . Coefficient of load 1 fd(Table2) HEEVHHEE LIA Recommended installation precision (within) 1.0
B 8 E R 2 Coffcentofinsalaionprecision - fset(Table3) B{FEPREE LPY  Allowable operation range (within) 1.2
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TCGALY Y &O—FEZAY #iif&Hl @ TCG Cam Ring & Roller Pinion Technical data

WEtEH| calculation Example

o EHETFNLY  Average Load Torque Tm (N°m) %M working conditions

10/3 ESES R (TS
Tm= Nt 175 noter 1217+ Nt 15197 Starting | Steady operation S?oppage
nirti+nztz+nsts
&IV (Nm) Ti=1286 T,=30 Toz
10/3 Load torque = : 2= +=686
— 50x0.1x128.6'°+100x0.5x30'°*+50x0.1x68.6'° 4
50x0.1+100x0.5+50x0.1 O—3Z =7 VO n ns
(rpm) (=0.5n2) nz=100 (=0.5n2)
=64.5(N-m) Number of roller pinion revolutions =50 =50
e (sec) t1=0.1 =05 t:=0.1
Time

O YA NEIEEEL  Average Input Rotational Frequency Nm (rpm)

tini+tenz+tsns 0.1x50+0.5x100+0.1x50

Nm == o+t xi= 0.1+0.5+0.1

KilFALI»T—O—ZEZAVEORRL, BIETERADREE) L DRGF2510A-C30%ZEEL TWS% [ =30+10=3
“i” is a reduction ratio between Cam Ring gear and roller pinion.
RGF2510A-C30 is selected at previous paragragh, there fore “i"= 30+10=3

x 3 =257.1(rpm)

o EinlFM Life Length Lh (H)
ERZHEDL SHEREId=1.5(Table2). BUTIEEHREfset=1.0(Table3) &I &,

Select the roller pinion model number “CPA2010” from the T0 value (Table 2) based on the starting torque T1 (max. working torque).
When the coefficient of load fd = 1.5 (Table 3) and the coefficient of installation precision fset = 1.0 (Table 4) from the working conditions,
10° TO 10/3 10¢ 250 10/3

Lh="Nm x(Fafset-Tm) = 2577 *(TBxT.0x645) =92086(H)

B TCGAHLYY%Y(RGF KU RGD) &RA—ZE=A YV DEUTHEE Assembling procedures for TCG Cam Ring (RGF or RGD) & Roller Pinion

o HERENTFSE Recommended mounting precision
HYOTRE. AEELBEEINZBEONNEE

All Catalogue precisions required for Cam Ring and mounting precision to which design brochure is referred.

o : : : O—SE=#VEfHEE
ALY Y TEAHEE  Mounting precison of Cam Ring Mounting pracisan of pinion
BaSEER DR BIEDOFITE
Oscillation of addendum Parallelism of side surface
. 0 13 E ERER = iR
D AR ) 24 e .
1) o &
oy i (RGDTBIHLT) | RGFXGRGDMELOKS) | RODHMELHD Offeenteroseilaton
1pcs (for RGD) Whole (for RGF, RGD) TG OLoCE
at connector pieces
RGF1010
RGF1210
RGF/RGD1610 0.05 0.6
0.2 (RGD &) 0.4 (RGD ®&)
RGF/RGD2510 (Only RGD) (Only RGD) 0.03
RGF/RGD3212
RGF/RGD4012 0.05 0.2 (RGD &) 0.8 0.6 (RGD ®&)
RGF/RGD4014 ) (Only RGD) ‘ (Only RGD)
O ENMEEFAEiHE Allowable range of operation
ALV T = ERATERTEE
Mounting precision for Cam Ring to be usable.
o gt : : : O—SE=A VEUtHEE
NV TEUHEE  Mounting precison of Cam Ring Mounting precison of pinion
BSEER DR RIEDFATE
Oscillation of addendum Parallelism of side surface
</ 1 @ BREERE iRN
HEN L1 ESD 2tk CBSH o
4 n ff-cent Il
e djlt vﬁﬁ (RGDEICHLT) | (RGF Xi£RGD #RLOBA) éﬁfGD *"ﬁgbgg) Offcenter oscilation
ITTerence in grade
1pcs (for RGD) Whole (for RGF, RGD) at connector pieces
RGF1010
RGF1210
RGF/RGD1610 0.1 0.8
0.4 (RGD 0 #) 0.4 (RGD O #&)
RGF/RGD2510 (Only RGD) (Only RGD) 005
RGF/RGD3212
RGF/RGD4012 01 0.4 (RGD D&) 1 0.6 (RGD D &)
RGF/RGD4014 ' (Only RGD) (Only RGD)
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B TCGHLY Y JEUIAE Assembling Procedures for TCG Cam Ring
1. R=«q>vO—8. DAV ITARABRKOCAL) VTEERQEICIEL WD SAHAEZ ZER>TL LI L,

Remove dust and dirt settled on reference surface, inner surface of Cam Rings and basal spigot joint.

2. ALV ITHELELREEI. BIRILNZREHLET,

Tighten fastening bolts provisionally so that Cam Rings can lightly moves.

3. ALV T DORIRNZER L. AEZToTILEEVN, (P.32 BTRESR)
AVNONZ7A: i 9= 7‘JL\'J VT REROHEERREORNEZHERLTIEE 0,
Adjust Cam Rings and make sure that Cam Rings do not shake (refer to mounting precison shown in Table P.32).
Make sure how much Cam Rings shake their tooth tip and inner diameter when rotated around their axial direction.

4. ALV T BNV ES BIRDIEICA U DHERENL I D30% IR EICORFICHE . RAICHE NI HEBLUTRmO T TS,

Slowly and evenly tighten Cam Ring-fastening bolts along a diagonal direction with around 30% of recommended torque, and gradually increase the torque to tighten the fastening bolts.

5. AAVYTEUSRILNZHER ML ICTREFEDLE T, (P.19 #HENLIRSR)

Completely tighten fastening bolts with recommeded torque (refer to recommended torques shown at Table P.19).

6. BE. NLVYTORIRNZHETE LTS,

Reassure that Cam Rings do not shake.

B RGD(4EIY V)R UAE splicing procedures for split Cam Ring (RGD)
2ENY VT (RGD)MRE UICIFERBREZHEVNCZT W

Use special jig when splicing split Cam Ring.

O &I Ve BHERET HE (EAMELZR)

For adding a plurality of split Cam Rings (except for adding in full circumference)

1. ALY YT TEBZRNAEICH > TRMARL I,
Mount first split Cam Ring while adjusting first split Cam Ring according to mounting instructions.

2. DALYV T %, B<EBEBEIRRMOLEII,

Mount other split Cam Rings provisionally so that the split Cam Rings can lightly move.

3. EUVREZAHLY VI IEB LE2EBICEGIFET,
9. BEBRIRIL N Z2RHEMHITE T, [P34 RI1sRBIMEICHE7 7Yy Y ry—Z2tEy LT ETW)
ZOBRIRBRICHURIYZ2 DN T F T, [P34 R1SRIMURIOIMENSIFTEALY YT TEBAINSIToTIREW,

Set adding jig on first and second split Cam Rings. Tighten two jig-fastening bolts through plastic washer (refer to Table 1 P.34).
There after tighten setscrews at two locations. Start to tighten setscrews from first split Cam Ring side (refer to Table 1 P.34).
4. ALY YTZTEBOBIRNEEHE T, 2EEDRIRNEZHEZ L. FAEZT>TLLEIW, (P.32 BIHHEESR)
Make sure to adjust that second split Cam Ring does not shake while adjusting first split Cam Ring (refer to mounting precison shown in Table P.32).
5. ALYV T2@E ORIV b Z#RNLY [P19 #E ML RSRION30% THEMITET .
Tighten fastening bolt for second split Cam Ring with around 30% of the recommended torque (refer to recommended torques shown at Table P.19).

6. MBELAREZALET, BLRIZEHTHS, RERMAMNIL A ZHALTIREW)

Remove adding jig (Loosen setscrews before removing jig-fastening bolts).
7. ALVYTICREZFTHIZ DT, BRICHAY OENEN L ZHERLET,
CREICAHY DENHZEEIF. MELEYFHAETEDEFFA, BEFIEINSPHEL T ZETW)

Put adding jig on split Cam Ring by hand, and make sure that no jounce occurs to adding jig. If jounce occurs to adding jig, split Cam Rings fail to achieve precise pitch
intervals. In this case, try steps again from procedure 3.

8. 3EBLEHRAMKICIToTWE, ETORABETENLY Y VBRIV N ZESRIL MMESENLY[P19 #ERE NI RSERIT
T EE W,
Mount third split Cam Ring and others followed by first split Cam Ring. After split Cam Rings are completely adjusted, tighten Cam Ring-fastening bolts with
recommended torque (refer to recommended torques shown at Table).
AR VT DAEEK20H D (P.24,25 HRMESR) . BImARIICERL TS W,
Fiew BEK205 DEMEIRMGY v TH—sFADR. KIOCWRIICDOA MR ITHIRICHE>TEDET,
Be sure to use Split Ring with angle K2 (refer to outside dimension table on PP. 24 and 25) for the end part.
Split Ring with angle K2, which has one add-on mounting tap, is so shaped as to be added to the CW side of K1.

ot vz 2AMEIIBE (MELUBEEZ ) VBRI ERT 5157)

For adding split Cam Rings in full circumference (using adding tools having identical number of split rings)

1. ALY YT VEBEZE T OBRNEOER. AEZ TV BRI M2 #RENLY [P19 #E ML RSBIOH30% TR T TR E W,
HDOHLIVTE, BLE<EEIKRMDOLE T,
Mount first split Cam Ring and make sure to adjust that the first split Cam Ring does not shake. Thereafter tighten fastening bolt with around 30% of recommended
torque (refer to recommended torques shown at Table P.19).
Mount ather split Cam Rings provisionally so that split Cam Rings can lightly move.

2. WLUY72@EE. EEDIRICHREUBREZEMTT TSV,
Mount adding tools to second and third split Cam Rings in this order.
3. ALV IMEBELISHIRNEZER LU TWE, BRRABZIT> TSI,
BIRNEZZFHELS, DAYV TERILNINERHERERN LY [P19 #HE ML RSRB] DH30% THEMTIT T LW,
Make sure to adjust shaking occurrence from first split Cam Ring to other split Cam Rings followed by.
After adjusting shaking occurrence, tighten Cam Ring-fastening bolts in turn with around 30% of recommended torque (refer to recommended torques shown at Table P19).

4. ALV T 2ADDRNEZERL. BUTRERMAEGBR. 1~30EEZRBRUIT>TIRE W,
Make sure to adjust that split Cam Rings do not shake in full circumstance. After ending adjustment, repeat procedures from steps 1 to 3 so that shaking errors

stay within mounting precison shown in Table.
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[RT1DRERERILS EMURY DR F FILS [ Table 1 ]Tightening torque of Mounting jig bolt and Pushing bolt  (N-cm)
U DT Bolt No. f@ft K JL2  Tightening torque
LB
Model AR ARIL K HLRY SAERERIL & wLRY
Mounting jig bolt Pushing bolt Mounting jig bolt Pushing bolt
RJ1610B M6 M4 350 160
RJ2510B M8 M6 400 500
RJ3212B
RJ4012B M10 M8 500 600
RJ4014B
A
BE
Jig (F) ]
7y v — —
\‘ Rasin washer
o ?@r\ /j@ BERESRLLG  \o|— *4» —I [
y i Bolt G with hex hole
’ ; : LL NN,
{ 77PN s w |~"Cam Ring
'\ Qo JL /o ;
PR . /
e T ALEIH Ip
Pushing bolt H =
(C) s
L) EEERE
2FXTmn 2 (E) (Cam Ring reference side surface
Clearance Imm
e A B c D E F G H
Jig model
RJ1610B 120 (90) 315 12 35 235 20 M6 M4
RJ2510B 180 43 16 5 345 30 M8 M6
RJ3212B 230 58 25 6.5 495 45 M10 M8
RJ4012B 280 73.6 32 6.5 63.5 58 M10 M8
RJ4014B 280 73.6 32 6.5 74 58 M10 M8

SCREEMRIL ~. BEET Y Vv — RO URVITEEMNBRTY .
Moumting jig bolt, plastic washer and setscrew are attached to adding jig.

¥RJ16T10B @ A~Fid 2 'E5EH D, RGD1610A-C140, 300 H* 90, ZDfhid 120 IC7aD £,
A-dimension of RJ1610B has two kinds, one (C140,300) is referred to 90 and the other referred to 120.
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B FBEHRE Specifications

Authorised Distributor for INDIA
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1008 1010 1210
TEEHR b TEEAR AR TBER pi
Premium grade | Standard grade | Premiumgrade | Standard grade | Premiumgrade | Standard grade
EE%’; [em] +40 +65 +40 +65 +40 +65
Transmitting accuracy
+;5 c ENRY-"
FiEftiR 1Y FhHEVRE Tl 40 70 20 70 40 70
Common spec Meshing error per pitch
HRE L AR 5 L] 10 20 10 20 10 20
Repetitive positioning precision
VRS larcsec] | 180 +270 +140 +210 +120 +180
O—SEP=#A> Single pitch error
Roller pinion w F-E0
R 7 RE larcsec] | 270 +410 £210 £320 +180 +270
Accumulative pitch error
By 7 [m] +10 +20 10 20 10 +20
Single pitch error
RMLYFRE [uml +30 +50 +30 +50 +30 +50
Accumulative pitch error
PN BEmS RE
Cam Rack Error of addendum height against reference plane [um] 20 30 20 30 20 30
MFmSHEESD (mm/17] 02 03 02 03 0.2 03
Bending in tooth depth direction mm/pc
B RIE 75 = R hY D [mm/17] _ _ _ _ _ _
Bending in tooth side direction mm/pc
BBy FRE [um] - - +10 +20 +10 +20
I Single pitch error
Cam Ring N
g%a/.;ui\% [um] _ _ +30 +50 +30 +50
Accumulative pitch error
KAL) VT DIEERBEIF. MHEVWEYFHBALICEIT2REREEBZDET,
The transmitting accuracy of Cam Ring is the error value on the pitch circle.
XRGD (98I v 7)) E URFIE EREUEIC. (10umxltE L) DBEEEZERL T LW,
Count marginal errors (10 um xnumber of added split rings) to values shown at above Table when adding to Partrings (RGD).
ex. RGD1610A-C400-A36 (15%#k) = 3KEAY 5158 DIRERBE (5E1E)
+40+(x10x2) =+60um
AEHEYT 5. RGD1610A-CA400-A36DHhHEWVWE Y FHEREIE, P24ANETEREL D 1941.46mm
+0.06+1941.46 1 x3600x360=+12.7 arc-sec &HDET,
ex. The transmitting accuracy (reference value) when 3 pcs of RGD1610A-C400-A36 (premium grade) are used
+40+(+10x2) = +=60um
When the diameter of the working pitch circle of RGD1610A-C400-A36 is converted to angle, 1941.46mm
+0.06+1941.4677 x3600x360 = £12.7 arc * sec from the outside dimension drawing on P. 24.
B HLZyIFE Precision of Cam Rack
ALZ Y VBROBEERIF. UTOEEDTY,
Followings are definition of precision for single Cam Rack.
@ BEH%ES  Addendum (Height of tooth tip)
@ D (AHLZYIOEIAME. AIEAE) Ccuve (in height and side elevational directions)
@ALZ v I DN D (RIEE)

OHLS VI DESE
(DAddendum (Height of tooth tip) of Cam Rack

(@Curve of Cam Rack (Side elevational directions)

] - - - /A
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Common Data ® TCG Series 3t@ffe

1610 2010 2510 3212 4012 4014
Premium grade | Standard grade | Premium grade | Standard grade | Premiumgrade | Standard grade | Premiumgrade | Standardgrade | Premiumgrade | Standard grade | Premium grade | Standard grade
+40 +65 +40 +65 +40 +65 +40 +65 +40 +65 +40 +65
40 70 40 70 40 70 40 70 40 70 40 70
10 20 10 20 10 20 10 20 10 20 10 20
+90 +140 =70 +110 +60 +90 +40 +60 +30 +45 +30 +45
+140 +210 +110 +170 +90 +140 +60 +90 +45 +70 +45 +70
+10 +20 +10 +20 =10 +20 =10 +20 10 +20 =10 +20
+30 +50 +30 +50 +30 +50 +30 +50 +30 +50 +30 +50
20 30 20 30 20 30 20 30 20 30 20 30
0.15 0.2 0.15 0.2 0.15 0.2 0.08 0.15 0.08 0.15 0.08 0.15
0.2 0.3 0.2 0.3 0.2 0.3 0.15 0.2 0.15 0.2 0.15 0.2
+10 +20 - - +10 +20 +10 +20 +10 +20 +10 +20
+30 +50 - — +30 +50 +30 +50 +30 +50 +30 +50
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B AWLZvIBER (3k¥) cam Rack Precision List (Excerpt)

o OEE—ERTERE Rotation-to-linearity transmission precision
O—ZSEZAVEERICET S, hWATy I BaEREZAE

Rack's displacement error is measured against one rotation of the roller pinion.

B F & : CPA1610B-1B/CRA1610A-1BF-1.992
Measurement specimen : CPA1610B-1B / CRA1610A-1BF-L992

92 Positional error (um)

HIERE - 20°C
Ambient temperature : 20°C

2

fuE

MBS HERETBEN. KOS THEIDAE. o
This is measured under recomended mounting precision and conditions. BEBENIE Distance position (mm)

:?‘DI%TJ INEIE, BONAEWVERE, KRG, O—JEZAY 1 BEEOREEZERLE T, REBRERREELTLEE A
ow 1o see
the graph Small wave signs indicate meshing error between the teeth. Errors are indicated each time when the roller pinion rotates. No accumulated errors are measured.

o IEDIRUNMERDIBE Repetitive halting precision

ERABEICNT 5. DR UMEROEE (CIEERM) Z8IE  —HE CCWER) h50lERBRE
. ) . ) X ) . . Positional precision from one direction
Repetitive halting precision is measured against an arbitary position (positional (CCW rotation)
: ] ¥ —7H (CW EE) H 5 OIEROHE
repl’UdUCthn). 10 Positional precision mem one d’?ecllu-;L "
R (CW rotation)

O ZAm (FHEEE) »5OMERDIEE

] Positional precision from two directions (reciprocal action)

=5.8um . . Soe e
— - e i

Bl 7 & - CPA1610B-1B/CRA1610A-1BF-L992
Measurement specimen : CPA1610B-1B / CRA1610A-1BF-1992
BIERE : 20C

Ambient temperature : 20°C

{iIBEZRZ Positional error (m)

BRI EERN. ROSMAC TRIDAE,
This is measured under recomended mounting precision and conditions. #8205 UEI# Number of repetition

e FBIEBEFEN3IuMTHD, Ny Iy yHH3umTT, NvIFvvid, BVRBHEAVWARHEOERTRINET,
ow to see
the graph The halting precision is 3 1 m with the backlash assumed as approximately 3 & m. The backlash is represented by a difference between the black dot and the white dot.

o8 & Drive noises

O—5E=AYEEEBICH 5. &RETORENE b
Noise is measured at each speed when the roller pinion is driven to rotate. % 80
i — e S w——
Al F & CPA1610B-1B/CRA1610A-1BF-L992 S 60 ]
Measurement specimen : CPA1610B-1B / CRA1610A-1BF-1L992 52 50
@2 40
KU HESEUHEEA. ROEMIC THRIDAIE, 30
This is measured under recomended mounting precision and conditions. 0 20 40 60 80 100 120 140 160 180 200

F—T)LEDEREE Table feeding speed (M / min)

E) B - A1 REOEERBHRESEED

Note: including related-noise (e.g., noise caused from motor and guide, etc.,)

IR, BAEBEREIMETHD. A—HRIBELIZEBDET,
Each measurement values are based on practical measurement, and differs from precision values that Manufacturer guarantees.
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B HLYYJFEER Cam Ring Precision List (Excerpt)

*AEGERE

Al E M : RGF2510A-2A-C40 / CPA2510B-2A
Measurement specimen : RGF2510A-2A-C40 / CPA2510B-2A

Angular transmitting accuracy

O—5 E=7 > AHEIEEEL 60 rpm  Pinion input revolution
ALY VT 2[EEME  Values measured when split Cam Rings achieve two revo

Al F & : RGD1610A-C400-A36 / CPA1610B-2A
Measurement specimen : RGD1610A-C400-A36 / CPA1610B-2A

O—Z =74 > AAEERE 60 rpm  Pinion input revolution

lutions

Angular Transmission Accuracy

AEmERE (arc-sec)

ALY T 5EEEMIE  Values measured when split Cam Rings achieve one and half revolutions
ALY > TEES (108 #E U TRIE  Values measured when adding ten split Cam Rings in full circumference

Common Data ® TCG Series it@ffe

SRS Time (sec)

_ 180 — 144 [ J}ﬁ« | :
2 E | ' : — I ! ! : i :
2 g 100 : | A ] ,ﬁd . ——
o= . w&! b ’l, s .
) = | | | |
WE 50 —— M et Lh‘hfg ] M'fw " V‘ 0 e
B B I ™ . M EF
13 o <2 P
@ 2 L | | |
T ) | . -45 ] | i | | | ! | |
0.0 2.0 40 6.0 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
E5R Time (sec)
o iRIR UNIEIROHIEE Repetitive halting precision g%?zf?f% Reducer type : * A COWEIR) PSOERSRE
- ‘0sitional precision from one direction
(CCW rotation)
Al % & - RGD1610A-1A-C400 / CPA1610B-2A = (W B #5 OREADEE
‘ositional precision from one direction
Measurement specimen : RGD1610A-1A-C400 / CPA1610B-2A - 14 (CW rotation)
SE i A ZHE (EEHE) H5OMBRHIEE
S ERED PR (SFP125-10) DESE A & ® 3 Y A Positional precision from two directions (reciprocal action)
which allows entry of errors while driving a speed-reducer machine (SFP125-10) g E A - A
for measurement (footnote) @ 2 8 & »
Hr = T : e LY 4
2 - . G =
He e ———_ o
D( % o = = - - o= g = = = A .
?& R “ . FEE - _—

oBEE Drive noises
Bl TE & RGF2510A-2A-C40 / CPA2510B-2A
Measurement specimen : RGF2510A-2A-C40 / CPA2510B-2A
XOEAE—IRBRES0

Include related-noise(e.g., noise caused from motor and reducer etc.,)

70.

EZE{E Noise (dB)

55

50.

- 39 -

65.

60.

0

0

0

0

0

3 5 7 9 1113 156 17 19 21 23 25 27 2930

#0IRLEIEL  Number of repetition

il . =
,
,
,
L. ]
S
Moter Noise
£l
G

05 1 15 2 2.5 3

HLIVIEE Cam Ring rotat speed  (n/sec)
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B O—5E=ZAYOEFIF Mounting of roller pinion

© CPATO08AMIZA  For CPAT008A

1.

2.

7Y O—SEZAYOT7 IV VEMEICHELTWSIE, JIFZSEWMoTTE,
Wipe out rust, dirt, etc. from the flange and the flange contact portions of the roller pinion.

7oV OAO—ZEZAVEMFEICACILXIET ) == ELEBHBLTTEW, (K1)

Lightly apply oil or grease to the roller pinion mounted surface of the flange. (Fig. 1)
7oV IICA—ZEZ AV ZIEDIAHE T,

Fit the roller pinion in the flange.

BRI B ERTE M LY S TRAICHOH I TTFE L, T

Fasten the mounting bolts gradually to the specified torque. OfFapplied range

FTE ML TIRIL M DYEIS 78 < 722 ETHEDFT TT S U\, 1 Figl

Fasten the mounting bolts at the specified torque until they can no longer be fastened.

WOHMITTETHR. O—FEZAVOBIRNZEZ L TTE W, DiRhEO—Z =4 > 00— Z 50O RERRDOIRNE Z R
LTTFEW,

After fastening, check the roller pinion for eccentricity. For the eccentricity, check the waggle of the roller pinion during its rotation.

®CPAT0T0A - CPAT210AMIGE For CPA1010A - CPA1210A

1.

2.

., O—JEZA VAR MREEICHEBELTWRE. JIFZH5ZWoTTFE W,

Wipe out rust, dirt, etc. from the shaft, the inside diameter of the roller pinion and the clamping tools.

HOO—Z =AY & OEMER. MRHEONE - T—/EE. Oy IRILEDRUES - SEHEmICA 1 ILXIET U —XZ2E&EL<
BHUTTEIW, (K2)

Lightly apply oil or grease to the contact portion of the shaft with the roller pinion, the outside diameter and taper portions of the clamping tools, and the thread
portion and head seat of the lock bolt. (Fig. 2)

AO—Z A VICHESmERmEEA. AXR—Y, fHEEB. ME7 S Y VDIEICHMAAATTEV, D& EHEEDH
BRFAVF—UVINERAICEZESICLTTEL, (M3)

Install the clamping tool parts in the roller pinion in order of the clamping tool A, the space, the clamping tool B and the pressure flange. At this time, the inner ring of
the clamping tool should be on the back side. (Fig. 3)

HlcO—SE-_AYEBALET,

Insert the roller pinion into the shaft.

HeO—ZEZAVICEZVEENIMNZET, Oy ZRILNZEFEORFFTTTE W,

Fasten the lock bolt until slight contact pressure is applied to the shaft and the roller pinion.

HeO— =AY ORME. SN ZERLO—JEZA VEIBEOEMAICG S LS ICHEL TTE W, SikniEO—
FEZAYOO—-FHOREGROENEZHERL TTEW, (P20 MTBEERSR)

Confirm off-center oscillation between roller pinion and shaft during operation (refer to list of mounting precision P.20).

FEE. Oy 7RIV ZSAROIEIC (R 3) ZNZNAE MUY O /4C THFEICHED . RRICHEDFITHZIELT
HMITFTTTFE W,

After the adjustment, fasten the lock bolts diagonally (Fig. 3) and uniformly starting at 25% or so of the recommended tightening torque with gradual increase.

FTE MLZIC TS RTTTE W,

Then, fasten the lock bolts with a torque wrench at the specified tightening torque.

v 7RIV~ OFFEDFHIDFAE LY THEDM T TH B L =R T 24, MAARICIEREED T ZHEHERL TTFI L,
Fasten the lock bolts one by one in the circumferential direction. Repeat this fastening cycle several times. Then, confirm that the lock bolts have been fastened at
the specified tightening torque.

10. DGR THE. BE, 10— =AY 0REE, SRNZERLTTIL,

After the fastening, recheck the coaxiality and eccentricity of the shaft and roller pinion.

RN

x illation confirmati v )L M IEE \ N I
Off-center oscillation confirmation place TDW;ENW L IO s e ° Ey{—_l-,—r\) Uk - fﬁtﬁ‘f‘u, 1 O w2 @?E";’é,‘ﬁﬁ?@'fﬂ'”’ ~) [‘/755
. a sallin o Recommended tightening torque table for mounting bolts and clamping tool bolts

2\ - O—-E=#4> L DML PN ¢ fEDHF MILD
Pinion Bolt No. Pes Torque (N -m)
; e CPA1008A M8 ES 28.0
e CPA1010A M 3 4K 1.9
Oil-applied range
®2 F2 ®3 s CPA1210A M 4 4K 41

®CPA1610B~CPA4012B - CPC4014BM1i5%E  For CPA1610B~CPA4012B - CPC4014B

1.

2.

WERO. O—ZEZA VAR MEEAARICHEL TVSHE JIFZLEWoTTE L,

Wipe out rust, dirt, etc. from the shaft, the inner surface of the roller pinion and the inner and outer surfaces of the clamping tool.
HMOO—JE- Ay EBEEEMT DED S, MBEST—/UEME. Oy 7RI~ RV, BEEREIC. AILXIET YR
ZECBHELTTEIV, (K4, 6)

Lightly apply oil or grease to shaft which directly contacts with roller pinion, tapered area of clamping tool, screwed area and head seat of lock bolt (Figs. 4 and 6).
A—JEZAVICHEEMEZEAR, BIcO—5E=ZA Y, MEENROIRICHAAATTIVN, 20 & SHHEE NS,
NHEDOTUNEBZTS U THAMIFTTS WL, (K5)

Insert the outer race of the clamping tool into the roller pinion, and then fit the roller pinion and the inner race of the clamping tool on the shaft in this order. At this
time, shift the allocated positions of the inner race and outer race of the clamping tool (Fig. 5).
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4, BiEO—JEZAVICELEELNDNDE T, OV IRILNZHHIITFT TSI,
Fasten the lock bolt until slight contact pressure is applied to the shaft and the roller pinion.

5. BeO—SE-AYoRBE SIRNEERLO-—SEZAVETRBEOBUAICAS LS ICHEEL TTE W, HiRnEO—
FEZAYOO—FHOREROIRNEZHEZEL TTI W, (P20 BTREERSR)
(CPA1610B~CPA2510B—104, CPA3212B~CPA4012B—124&, CPC4014B—14%)
Confirm off-center oscillation between roller pinion and shaft during operation (refer to list of mounting precision P.20).

6. FEEZ. OvIRILNZETAROIEIC(RS. 7)FNZNRE NLY O /4 THEICRHED T, RLICHED(ITHEE
L THEDM T TT S0,

After the adjustment, fasten the lock bolts diagonally (Figs. 5 and 7) and uniformly starting at 25% or so of the recommended tightening torque with gradual increase.

7. FAENLZICTRDMIFTTFE L,

Then, fasten the lock bolts with a torque wrench at the specified tightening torque.

8. OvZRILNDEDHFRIFTHEIE NLY THEDI TH B 2 & 2R 258, MAFBICIERFEO T ZHEEEL TTFE W,
Fasten the lock bolts one by one in the circumferential direction. Repeat this fastening cycle several times. Then, confirm that the lock bolts have been fastened at the
specified tightening torque.

9. MHMIFETHR. BE, BieOA—JE AV ORBE, SR ZHERLUTTIL,

After the fastening, recheck the coaxiality and eccentricity of the shaft and roller pinion.

®CPA1610B~CPA3212BM3I5E  For CPA1610B~CPA3212B

DHRNGESRAIE Ov IRV b I IEE
Off-center oscillation confirmation place Tightening order of lock bolts Py
Oy oRIL b~ -

XA ANEDDUAIBZFS IR,
*Displace slitted portion of inner lace from
slitted portion of outer lace

Oil-applied range
E4 Figs B5 Fig5

© CPA4012B - CPC4014BM15&  For CPA4012B - CPC4014B

@ RN -
P n . T A
Off-center oscillation confirmation place Body

BAERYRB YA RUVIA Y4 RUVI B

G
- SR TITA 4.g‘ %muva\ screwholeB  Sidering A Sidering B
Removal screw fole A& B\’
______ D Oy omLk

Lock bolt i g
OIS [ Sn——
SR TIB EARARIITA P A
Removal screw hole B Removal screwhole A B INA s
\emoval screw hole lemoval screw nole e %
#120mm BABARINB e
Applox. 20m Removal screw hole B @
7 A IVRTREE
Oil-applied range
6 Figb 7 Fig7
OEUIRILI - fiffER O I mRIL N DHEEFHED T NI R
Recommended tightening torque table for mounting bolts and clamping tool bolts
O—S=#> L oY X ¥ O N ILY O—SE=A> L oY x O ~ILY
Pinion Bolt No. Pes Torque (N -m) Pinion Bolt No. Pes Torque (N -m)
CPA1610B M 4 5% 35 CPA4012B M 6 EES 13.0
CPA2010B M5 5K 7.0 CPC4014B M 8 87K 37.3
CPA2510B M 6 5% 12.0
CPA3212B M 6 6K 12.0

KATEDMREZT 55, BFHMAZENTHR. HEEI12SUTZHEREWCLEY

In order to achieve predetermined performance, h7-class allowance for shaft and surface roughness less than 12 is recommended.

H{IBFEEREEIE  Cautions of assemble

E1. OvIRILNOfEdTIE. BT RNILIARBBROMEDORNLI LY FEZFERL. BEOHSHIF MLZEICTIT>TTE W,
TL—=hIALTDRII LY FIFRERNLY OERBNTE I WA, AUy TPERGRE. NS TILORRERDET,
When fastening the lock bolts, be sure to use a torque wrench with torque adjustment graduations and fasten at the specified tightening torque. If a torque wrench of plate type is used, since it is difficult
to confirm the specified torque on the wrench, slip, deformation or other trouble may be caused.
E2. BEUTTYR ROBERMFAD DA I - 7' i, #HERLBEWTTI W, FAMNLIOKIBET. AUy 7OREEARDET,
Never use oil or grease of molybdenum series or containing extreme-pressure additive, or the substantial decrease of allowable torque or slip may be caused.
E3. Ov oML RIRBOOY IRILNEFERLUTTE L,
Be sure to use the provided lock bolts.
E4. OvIMRILNEDF TR, O—FE=ZA VI 2 -RAREMAFEAN EFBHLET, DAY VREEDOTHIERL TTE W, (CPAT6~32B3IR)
Since the roller pinion moves slightly in the arrow A direction of Figs. 2 and 4 when the lock balts are fastened, watch out the roller pinion for the interference with the gear side (for CPA16~32 types).
EDS. BICEF BN D DHE. BED. JSEEBEETHNIZERTEEXIN FEMLINIE%~20% P LET, F—EBOATY, NUZERELTHSERLTTI W,
For shaft with keyway, shaft is usable so long as keyway has JIS-stipulated width although allowable torque drops by 15-20%. Before use, remove burrs from keyway.
E6. RZREUNA T)DBE. ARICEDHARBREAENZSNBVWELHD ET,

For hollowed shaft, it may fail to attain sufficient surface pressure depending on thickness dimension.
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B O—Z5EZ=Z4>DE% L Dismounting of roller pinion

© CPATO08AMIZA  For CPAT008A
1. BHREAEYDO—SEZAVICNILY, AZXA DM > THWVWE, ROETREDBENEWC EZERLTTI L,

Turn off the power supply, and check the roller pinion to confirm no torque or thrust on it and it is free of falling risk.

2. BAHIRIL N ZfED. 77V IDSIMALET,

Loosen the mounting bolts, and remove them from the flange.

O CPATOTO0A - CPAT210ADZE  For CPA1010A « CPAT210A

1. BARZYIDO—SEZAVICNLY, AZARD 0> THRWE, RIETHREDBENGZVWT EZERLTTEI WL,
Turn off the power supply, and check the roller pinion to confirm no torque or thrust on it and it is free of falling risk.

2. Oy IMILNZIER, BHRRICEDTTE W,
Loosen the lock bolts gradually one by one.

3. AV IRILNZEH 2 EIFEEDECERANEL. BOSIALTEET,
When the lock bolts are loosened, the clamping tool regains the self-recovery power, and removal becomes possible starting from the shaft.

4. ETEDSTHROARLBWEREF. BEOIIPHEGEZNDRE, N\YNYETEILIEVWTTEW,

If removal is impossible even if all lock bolts are loosened, remove the rust, dirt, etc. from the surrounding and tap the shaft with a hammer or the like.

® CPA16T0A~CPA4012A - CPC4014ADIZE  For CPAIB10A~CPA4D12A - CPCAD14A

1. BARZYIDO—ZE=ZAVICRLY. AZZA MDD > TWEWE, ROSETREDBRMN BN EZHERBLTT S0,
Turn off the power, and confirm that the roller pinion is free from torque, thrust and possible falling.

2. OYIRILEZIER, RRICEDTTFE W,
Loosen the lock bolts gradually one by one.

3. BAARRIYREIIC. OvIMILEZEAN, NABROIEICHEZNTHRAICHEDADZ E TRALTEET,
(CPAT16~328Ixd%R)
Insert the lock bolts into all dismounting screw holes, and fasten them diagonally, uniformly and gradually, and the roller pinion can be dismounted.

4. BAERINALERIC. OvImRIL bz AN, NARDIRICHFEGZH THRAICHEDAALT, YA RUYITAZEHNLET,
(CPA40/CPCA40ZU3IR)

Lock bolts into all removal screw holes A and slowly tighten removal bolts diagonally with uniform force to remove sidering A (for CPA40/CPC40 types).
5. RICMAARYANBEEIC. Oy 7RILkEAN, WBROIBICIHZZATRAICHEDAT Z ETRHALTEET,
(CPA40/CPC40%IxI5R)

Lock bolts into all the removal screw holes B and slowly tighten removal bolts diagonally with uniform force to remove (for CPA40/CPC40 types).

BU$B5EREIE Cautions when removing roller pinion

ET. BARIICEEDHERZITV. (EEZRODTTE,
Before removal, confirm safety and start operation.

E2. OvIRILNCEBRLTTE W,
Apply oil or grease to lock bolts.

E3. BAAERIYNE. 2EFRIBLTTE W, (DIFEOERHIEDR)
Use all removal screw holes to avoid flange against deformations.

KEEAIN25AE. BROEBROER. REAENBEVNWC EZHR L ETERLTTE L,
When in reuse, make sure that there are no defect and deformation on component parts of product.
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B ALY IRUALY YT EO—FEZAYDOIEZMEEE  Check inclination of Cam Rack against roller pinion
1. EEEO—ZEDhHFEWNWRREHBT26H. HHEICKEREZZHLET,

Apply red lead to tooth surface of Cam Rack to check how Cam Rack engages with roller pinion.
2. BHULEmMICO—2ZhH#EDEET,

Make roller pinion engage with Cam Rack where red lead is applied.
3. BHFEWRR. HchMEERLEXI. (TRD)

Check whether Cam Rack engages with roller pinion properly by confirming widths of pressure marks by red lead (refer to drawing below).
4. NHEWITRDGEIIMEZTZE I LETHELE T,

Adjust inclination by shim or the like when you find poor engagement between pinion and Cam Rack.

2 NETIEEARE e 2100
Adjustment of inclination SHLDHI10%
with shim or the like 10% of whole

cmt | B DIFAEFE IC CERMOH D MOER

Teeth depth s e N . N
= HESTEAHREREI LI © 80% L E
Al A 10/ =, N . N
- B BESFATELP | 60%5LE
MHEN 2 X .
Good engagement A@@S&@‘Ff%fﬂ"/{o Widths of pressure marks are judged by contact range between teeth.
rox. 80% of contact - . ..
hHEVFR AE rapnpge between teeth Within recommended mounting precision : more than 80 %
Poor engagement Within operational range allowable * more than 60 %

B FEDHIFA How to apply preload

TCGIF, EEOEREMICI> TNy ISy yEEOEULERT,

D, EEICN UL TEYBFENMDEEZDTT,

FETRRENY ISy IHREEL, BELTERBE. &, K&, FHlcRELTI,

TCGIE, firRDOMEERMGFEZ 0.0Tm. AEEE 20CIE&EVWT) I THAIZITINE &
EFEERBRDEDICKIFSNTEDET,

PN Y
BYRFEESZ 210, BROLS RAEREEERT DT & S HERL T, ity s

TCG eliminates the backlash by realizing perpetual tooth-to-tooth contact. For this purpose, the application of an appropriate amount
of preload against the tooth faces is required.

The insufficient amount of preload will cause backlash, and the excessive amount of preload will degrade the precision, increase the
noise and the vibration, and shorten the life.

TCG is designed so that when it is mounted with the center-to-center distance given in the specifications (tolerance: 0.07Tmm,
ambient temperature: 20°C), the appropriate amount of preload can be obtained.

BLRY

#:3"7’ Set screw
&
P
)

B [

In order to obtain the appropriate amount of preload, it is recommended that the adjusting mechanism as follows should be used. BNCL DR
Adjustment by oblong hole

BEFEE(NY 75y Y EODNRERESR) X B
FEAMA—ZEZAVEETZA) 1008~12108 2KgfLUTF (BEEEZR<)

1610~40148 5KgfIUAT (BEEEZRL)

DE R RS 0~-0.0Tmm
FFRE& L TIFE-0.02~0.1m, EL 72 AAMICHILTIHZEE. DO FEEHBENEX0.8mdD .
NNV TSV INREELET,) Adjustment by eccentric shaft
Appropriate preload amount (to ensure zero backlash)
Preload (Roller pinion pressing force) Models 1008 to 1210: 2kgf or less (excluding friction, etc.)

Models 1610 to 4014: 5kgf or less (excluding friction, etc.)
Center-to-center distance adjustment amount 0 to —0.0Tmm
(Allowable amount: —0.02 to 0.1mm. If assembly is made in positive direction, backlash appears with amount of center-to-center displaced distance x 0.8mm.)

B BEBICDUWT Regarding Lubrication

OO—ZAEXABRNTFIVTICIEY ) —ZADFEI N, FEITLY—ILTHIEULTWET,

Bearings are filled with grease to support roller and sealed by simple rubber.

OHEICIIRANICT ) —RZEHLTTE,

Apply grease to tooth surface first.

B B5EEXIZR Measure against Dust and Dirt

OLEE., WERFICTIPEYNNEYT 5 LFBHRRORREICED I,

When Cam Rack collects dust or foreign matters on tooth surface or the like, it may cause malfunction.

O ERIBEDHR THEASNISGRREEA/N—ZRELTTEW,

Set cover on all surface when used under adverse environment.
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TCG - SFP Series @A LD TER

O ARBOREAENEBERCTH oD, ARNERBEEOREATHDBAICE. NERBEREID
EHDILIRADNREBD ENHDHEIDT. MESNDEICETHLEEERVLELAEFREZSW
j DTEV,. oKR(FG, ABICHDDDRIHERR FTRASNDREELICEASINDENE LT, ®

BENCBDTIESDERA. @ ARERHAR(METHER - RTNEE - RABYA - BREEELE) TO
CHEAZE TR DIRICIE. BHETT—HR ISV 0 FRERELREEEDDECRELTBOERID. B
—AROWET D ECKDABICNDDD L SBEBRMEHMH,. EACBRORENFRENDRBEDEA
[CBRUTIE. EXBHICHESBVLITEEKBZRBL TS, 0 AMNRERHRE(OU—VIL—LA. BR
BE)ICERAINDBER. H5N UHIHREERCFRE D DEXMNTEE TS

Cautions for use of TCG & SFP Series

®If the user of the product is a military interest or if the product is to be used in the manufacture of
weapons, the product may be subject to export regulations prescribed in the Foreign Trade Control Act.
Confirm these conditions before exporting the product and take the necessary steps. ® Our products are
not designed and manufactured to be used for the machines or equipment which may affect people's lives.
®Please contact with Kamo Seiko or local distributor if the products are used for the special applications
such (aero-space, atomic power, vehicle, medical and etc.). ®Although our products are manufactured
under strict quality control, please install a safety device to avoid an accident which may affect people's
lives in applying our products to the important arrangement which may affect people's lives when accident
occurs or the arrangement which may occur serious damage. ® When this product is used in a special
environment (clean room, food handling facility, etc.), please contact with Kamo Seiko or local distributor.

W0 50y RlRAFIE20134E 4 HBHEO L 0T, BAN ¥ 07 IRl T o408 - S Ed R0, FEHk <
EEFTHIENHY 5. MmO H 7 —FEHRIO0, FEWLReoTRZ2560H 0 £5. WAGOEAEISIUN I,
FALDBUE L TH Y RSN TO MM Z RIS, Tk 14 F 22352 BI2.5001F M 0 L5 & ARG FERF Y & v 7z
LIS, WG —PREENHMNIC BT, BRSO EREIC X 280, AMdFA LeSé, € ois % B THEitv72
LEd. MUEREY OBFICMT 2 T8 BT 2 d s st & SeTwnz2s 3. BBEHRIC TR, duks
& SN AORMBAMIS IR LR E . BTN BWTORFB LR - PdfTo T EEA, BLR
A O TR, BH LT OBEEE U - E A E TBHIAE T S v,
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Yes We can! Yes I can!

MThe contents in the catalog is as of Apr. 2013. MSpecifications and dimensions are subject to change without
notice. IProduct colors may look different from the catalog due to print. BITCG & SFP Series are warranted to be
free from defects in material and workmanship for the shorter period of either 12 months after the date of the
shipment or 2,500 hours of operation on condition that the TCG & SFP Series are installed properly and operated
under conditions specified by Kamo Seiko. BDefects in material and/or workmanship will result in replacement of
defective unit by Kamo Seiko. The unit should be returned with freight prepaid to Kamo Seiko Corporation. llAny
cost in removing and/or installing the unit from/on the machine or facility should be owned by customer side. B
Kamo Seiko will not accept the free repair in case the unit is disassembled or modified. BlKamo Seiko does not
offer the services for maintenance and installation abroad. MPlease contact with Kamo Seiko or the local
distributor for nonconformity or repair.
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* We lend samples for your estimation. * Contact us without hesitation when asking us for technological meeting.
= Welcome to our company. Please take an appointment by telephone before visiting us.
= We hope that the catalog will be of your help.



