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Functional Symbols

1 Hydraulic fluid

Omit: mineral oil

F3: Phosphate ester

2 Mechanical brake integrated high torque low speed internal 

gear motor

GR-M series

3 Mechanical brake control

Omit: internal pilot

E: External pilot

C: Internal pilot (used when CB-03-*G counterbalance module 

is mounted)

Note: See page N6-4 for external pilot pressure (brake release 

pressure).

4 Braking torque

1: 100 N·m

2: 200 N·m

5 Motor displacement code

6 Mounting

2: 2-bolt flange (not used for the G type of ports)

3: Foot bracket (not used for the G type of ports)

4: 4-bolt flange

5: 4-bolt square flange (not used for the S type of ports)

7 Porting

G: Flange piping in body

P: Rc1/2 taper threaded port in body

S: 7/8-14UNF threaded port (SAE O-ring seal) in body

C: Counterbalance valve  CB-03-*G mounting type 

(used only for GR-MC*)

8 Tachometer

Omit: no tachometer mounting connection (standard)

T: With tachometer mounting connection (S150 provided in 14 )

Note: Consult Tokyo Keiki for mounting tachometer.

9 Shaft end configuration

0: Parallel shaft with square key (1”)

4: Parallel shaft with square key (1-1/4”)

8: Involute spline shaft (1-1/4”)

12: φ25 parallel, keyed

13: φ32 parallel, keyed

10 Rotation direction (viewed from shaft end)

Omit: left rotation with inlet port ‘A’ (right rotation with inlet 

port ‘B’)

L: Right rotation with inlet port ‘A’ (left rotation with inlet port 

‘B’)

11 Design no.

12 Distributor valve

Omit: standard spool distributor valve

S: Low pulsation type spool distributor valve

13 Drain port

Omit: no drain port (standard)

D: Rc1/8 drain port located on same side as main ports  

(for GR-MC, 180 degrees opposite of main ports)

14 Special feature

S2: Rc1/4 drain port located 180° opposite of 

main ports.

S150: With tachometer mounting connection

15 Tapered pipe connection

Designated when  7  is ‘P’ type or 13 is ‘D’ type

（Ｆ３）-ＧＲ-Ｍ（Ｅ）１-０９-４Ｓ（Ｔ）４（Ｌ）-３０-（Ｓ）（Ｄ）-ＪＡ-（Ｓ２）-（Ｊ）
1 133 142

Model Code

4 6 7 95 8 10 11 12 15

＊ＥＭ－ＲＧ＊Ｍ－ＲＧ

ＣＢ－０３－＊Ｇ mounting type
ＧＲ－ＭＣ＊

Mechanical brake integrated high torque low 
speed internal gear motors 
GR-M series
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Specifications

*1 Weight for flange 
type mounting.
Add 2kg for foot 
mounting and 1kg 
for tachometer 
attachment models.
*2 There may be 
torque limitations 
due to shaft end 
configuration. See 
page N6-4 for shaft 
configuration and 
allowable torque.
*3 ‘Max.’ refers to 
instantaneous max. 
Not recommended 
for continuous 
operation.

Characteristics Curves (value with ISO VG32 equivalent fluid operating at 49°C (22 mm2/s) (typical examples)
Note: Some characteristics may be different for low pulsation spool type distributor valve (S type) motor. Consult Tokyo Keiki.

定格 ＊3 最高 定格 ＊3 最高 定格 ＊3 最高

GR-M＊＊-04  62 21  28  185 245 790 16.8

GR-M＊＊-06  95 18  24  245 325 545 16.8

GR-M＊＊-07 106 310 415 465 17.5

GR-M＊＊-08 123 360 480 395 17.8

GR-M＊＊-09 153 460 610 315 18.4

GR-M＊＊-10 167 16  21.5 380 505 300 17.5

GR-M＊＊-11 184 18  24  480 640 265 18.8

GR-M＊＊-12 192 15  20  400 535 265 17.8

GR-M＊＊-14 239 12.5 16.5 420 560 215 18.4

GR-M＊＊-15 246 14  18.5 500 665 195 19.8

GR-M＊＊-18 288 10.5 14  420 560 180 18.8

GR-M＊＊-19 306 13  15.5 550 655 170 19.8

GR-M＊＊-23 383 8 10.5 420 560 135 19.8

形  式
押しのけ

容積

cm3/rev

使用圧力
MPa

＊1 質量
kg

21  28  

流量
L/min

最高背圧
MPa

7

＊2 トルク
N・m

60 80

回転数
（定格時）

min-1
Model Code

Max. Back 
Pressure

MPa

*1 Weight
kg

Speed
(Rated)
min-1

Displacement
cm3/rev

Working Pressure
MPa

Rating Rating Rating*3 Max. *3 Max. *3 Max.

Flow
L/min

* 2 Torque
N·m

ＧＲ－Ｍ＊＊－０４
（ ）６２ｃｍ ／ｒｅｖ３

ＧＲ－Ｍ＊＊－０６
（ ）９５ｃｍ ／ｒｅｖ３

ＧＲ－Ｍ＊＊－０７
（ ）１０６ｃｍ ／ｒｅｖ３

ＧＲ－Ｍ＊＊－０８
（ ）１２３ｃｍ ／ｒｅｖ３

ＧＲ－Ｍ＊＊－０９
（ ）１５３ｃｍ ／ｒｅｖ３

ＧＲ－Ｍ＊＊－１０
（ ）１６７ｃｍ ／ｒｅｖ３

３ ５

１０５

１７５

．

．

．

ｍｉｎ－１回転数

ト
ル
ク

Ｎ・ｍ

ＭＰａ

０ ２００ ４００ ６００ ８００ １０００

４０

８０

１２０

１６０

２００

７

１４

２１

１０

２０ ３０ ４０ ５０ ６０Ｌ／ｍｉｎ

３５

１０５．

．

ｍｉｎ－１回転数

ト
ル
ク

Ｎ・ｍ

ＭＰａ

１４

１８

６０Ｌ／ｍｉｎ５０４０３０２０

１０

２８０

２４０

７

２００

１６０

１２０

８０

４０

６００４００２０００

３５

１０５

１７５

．

．

．

ｍｉｎ－１回転数

ト
ル
ク

Ｎ・ｍ

ＭＰａ
３２０

２４０

１６０

８０

０ ６００４００２００

７

１４

２１

１０

２０
３０

６０Ｌ／ｍｉｎ
５０４０

３５

１０５

１７５

．

．

．

ｍｉｎ－１回転数

ト
ル
ク

Ｎ・ｍ

ＭＰａ
２０ ６０Ｌ／ｍｉｎ５０４０３０

１０

７

１４

２１

５００

４００

３２０

２４０

１６０

８０

１００ ３００２００ ４０００

１０５

３５

．

．

ＭＰａ

Ｎ・ｍ

ト
ル
ク

０ ４００２００ ３００１００

４００

３２０

２４０

１６０

８０

１６

１４

７

１０

２０ ４０ ５０３０ ６０Ｌ／ｍｉｎ

回転数 ｍｉｎ－１

１７５

１０５

３５

．

．

．

０ ４００２００ ３００１００

１００

２００

３００

４００

５００
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１４

７

ＭＰａ

Ｎ・ｍ

ト
ル
ク

回転数 ｍｉｎ－１

６０Ｌ／ｍｉｎ３０
２０

４０ ５０

１０
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Shaft Speed   min-1

Shaft Speed   min-1

Shaft Speed   min-1

Shaft Speed   min-1

Shaft Speed   min-1

Shaft Speed   min-1
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Characteristics Curves (value with ISO VG32 equivalent fluid operating at 49°C (22 mm2/s) (typical examples)
Note: Some characteristics may be different for low pulsation spool type distributor valve (S type) motor. Consult Tokyo Keiki.

ＧＲ－Ｍ＊＊－１１

（ ）１８４ｃｍ ／ｒｅｖ３

ＧＲ－Ｍ＊＊－１２

（ ）１９２ｃｍ ／ｒｅｖ３

ＧＲ－Ｍ＊＊－２３

（ ）３８３ｃｍ ／ｒｅｖ３

ＧＲ－Ｍ＊＊－１４

（ ）２３９ｃｍ ／ｒｅｖ３

ＧＲ－Ｍ＊＊－１５

（ ）２４６ｃｍ ／ｒｅｖ３

ＧＲ－Ｍ＊＊－１８

（ ）２８８ｃｍ ／ｒｅｖ３
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４００
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１００

１３

－１

１０５
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１００

１８

１４

７

６０Ｌ／ｍｉｎ５０４０２０
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３０２０

１０

To
rq

ue
   

N·
m

To
rq

ue
   

N·
m

To
rq

ue
   

N·
m

To
rq

ue
   

N·
m

To
rq

ue
   

N·
m

To
rq

ue
   

N·
m

To
rq

ue
   

N·
m

Shaft Speed   min-1
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Notes on Operation

• Concerning radial loads and thrust loads
As a basic rule, do not apply radial load or thrust load from 
an external source to the shaft end. When motors are to be 
operated by belt, chain, gear drive or some other form of 
indirect drive, consult Tokyo Keiki.

• Shaft end configuration and allowable torque
When selecting GR-M series shaft, ensure that total torque 
of mechanical brake and hydraulic brake applied at the same 
time does not exceed values in the table below.

Unit: N·m

Tt = TM + TD
Tt: total torque
TM: mechanical brake torque
TD: hydraulic brake torque
Note: Per above, shaft end 
configuration 0 cannot be 
used for GR-M(*)2.

Note:
*1: Brake torque with pilot pressure 0 MPa.
*2: Pilot pressure needed for 0 N·m brake torque.

• Series circuits
When internal pilot motor or internal pilot motor with 
counterbalance valve is used in a series circuit, there may be 
cases where the mechanical brake remains released due to 
the design of the brake mechanism.
Consult Tokyo Keiki when using motors in series circuit.

 ● Graph A

Slip?

Hydraulic 
brake 

needed?

Can load  
GD2 be 

calculated?

Braking 
torque?

Slip time?

Braking 
frequency? 
(N)

Check feasibility

ts = GD2·n/36500

ts = GD2·n/18250

Feasible Not feasible

Slip

Not slip
Mechanical plus hydraulic

No hydraulic

No

Yes

100 N·m

200 N·m

Unsafe

Safe

Unsafe

Safe

Determine with 
graph A

Determine with 
graph B, C

Estimate 
ts for 
application

• Brake Release Pressure
The mechanical brake 
mechanism of the GR-M 
is actuated by hydraulic 
pressure. In the case 
of GR-M*2, when pilot 
pressure is 0 MPa, brake 
torque is 200 N·m, when 
pilot pressure is 1 MPa, 
brake torque is 100 N·m. 
When pilot pressure is 
2 MPa, brake torque 
is 0 N·m. For internally 

drained motors, the difference between pilot port pressure 
and main port lower side pressure becomes the pilot pressure. 
For externally drained motors, pilot pressure is the difference 
between pilot port pressure and drain line pressure.

• Dynamic brake
When using braking torque in dynamic braking, determine 
working conditions, slip time and braking frequency from the 
chart.

[Chart]
Mechanical brake working conditions are determined from slip 
time and braking frequency as follows:
GD2 (kg·m3/s2): inertial moment (calculated from motor shaft)
ts (s): slip time
n (min-1): motor rpm
N (freq/min): braking frequency

０ ５ １ ０ １ ５ ２ ０． ． ． ．０

５０

１００

１５０

２００

ブ
レ
｜
キ
ト
ル
ク

パイロット圧力

パイロット圧力とブレーキトルクの関係

ＧＲ－Ｍ＊２

ＧＲ－Ｍ＊１

ＭＰａ

Ｎ・ｍ

軸端形状 T  t
 0 230
 4 460
 8 660
12 230
13 660

Shaft Type

Pilot Pressure Brake Torque Relationship

Br
ak

e 
to

rq
ue

   
N·

m

Pilot pressure   MPa

形　式 最大制動(ブレーキ)トルク
※１

ブレーキ開放圧力
※２

GR-M＊1 100 N･m 1 MPa

GR-M＊2 200 N･m 2 MPa

Model Code Max. Brake Torque*1 Brake Release Pressure*2

ｔｓ

ｎ

使用不能領域

安全領域

０

２００

４００

６００

８００

ｍｉｎ－１

１００ ５００５１ １０ ５０

２００ Ｎ・ｍ
（ＧＲ－Ｍ＊２）

１００ Ｎ・ｍ
（ＧＲ－Ｍ＊１）

スリップ時間 ｓｅｃ

モ

タ
回
転
数

ー
M

ot
or

 s
pe

ed
 n

   
m

in
-1

Slip time ts   sec

Unsafe area

Safe area
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ａ

□１１０

７１

７２

７２
．

．

．

．

S type: 7/8-14UNF
(SAE O-ring seal)
P type: 2-Rc1/2

A port

Pilot port

(for GR-ME only)
Ｒｃ１／４

B port

B port

Pilot port

1.4 deep (O-ring groove)

Drain port (D type only)

Ｒｃ１／８

S2 type: Rc1/4

B port, φ12

4-M8, 11 deep

Drain port (D type only)
φ11 counterbore, Rc1/8

A port

Drain port (D type only), Rc1/8
S2 type: Rc1/4 opposite side

．

．

１２９５

１０３８

．

１１９３

．

５０
８

．

５０
８

M20x1.5, 17 deep
＋０１２

０
．

．

．

５０
８

３８１

2-φ3.5 hole, φ7.62 counterbore

１２９５

９９５

５９６

９９５

＋０１２
０

．

P type: Rc1/2 in body

S type: 7/8-14UNF (SAE O-ring seal) in body 
(not applied to mounting type 5)

C type: counterbalance valve    CB-*G mounting type

G type: flange connection in body 
(not applied to mounting types 2, 3)

M20x1.5, 17 deep

A port, φ12

 ● Graph B

Notes on Operation

 ● Graph C 

 ● Porting

Dimensions

Dimensions table

Ｎ

０５．

０１ ０５． ．

ＧＲ－Ｍ＊２ ２００ Ｎ・ｍ

８００
ｍｉｎ －

１

６００
ｍｉｎ－

１

回／ｍｉｎ

ｓｅｃ

ス
リ
ッ
プ
時
間

５０１０５１

１

１０

５
使用不能領域

安全領域

４００
ｍｉｎ －

１

１００
ｍｉｎ －

１

２００
ｍｉｎ －

１

ブレーキ作動頻度

ｔｓ

Sl
ip

 ti
m

e 
ts

   
se

c

Braking frequency N   times/min

Unsafe area

Safe area

形    式 ａ

GR-M＊＊-04､GR-M＊＊-06  235.5

GR-M＊＊-07､GR-M＊＊-10  245  

GR-M＊＊-08､GR-M＊＊-12  248  

GR-M＊＊-09､GR-M＊＊-14  254.5

GR-M＊＊-11､GR-M＊＊-18  261  

GR-M＊＊-15､GR-M＊＊-19､GR-M＊＊-23  273.5

Model Code

Ｎ

０５．

０１ ０５． ． ５０１０５１

１

１０

５５５

ＧＲ－Ｍ＊１ １００ Ｎ・ｍ

回／ｍｉｎ

ｓｅｃ

ス
リ
ッ
プ
時
間

２００
ｍｉｎ －

１

４００
ｍｉｎ －

１

６００
ｍｉｎ－

１

８００
ｍｉｎ －

１

使用不能領域

安全領域

ブレーキ作動頻度

ｔｓ

Sl
ip

 ti
m

e 
ts

   
se

c

Braking frequency N   times/min

Unsafe area

Safe area
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3 type: foot bracket mounting (type 2 foot bracket mounting)2 type: 2-bolt flange mounting

６４

．
．

φ１０６３５ ．

２－Ｒ６７５
５０８ ．

4-φ11.1 hole
φ21.5 counterbore 0.5 deep

６９
９

１０° １０°

．

φ51 hole１８

９６

１２７

１５３

１３
６

１６

３２６．

．

７１ ５３
２９

９０ ６５
４－Ｒ１２

φ８
２

５５
０ －０

０５

１０±．５９φ

．１５
２－１３５

．

Ｘ

ＹClearance Z

Ｒ５

．

Square key

Effective cutting length

．

Square key Parallel section

Effective cutting length３５

φ３
２

０
－００２５ ５７２

４９９

M10, 20 deep
．

．
．

３３

４５２

３７９

Parallel 
section

φ３
２

０
ー００２５

３１８

M6, 16 deep

．
．

．
．

4 type: square key parallel shaft (1-1/4")0 type: square key parallel shaft (1")

12 type: parallel shaft with key (φ25)

３３

１６

φ３
２

．

13 type: parallel shaft with key (φ32)

．

３ φ１
０

２８
．

φ２
５

．

Ｍ８

１６

４６Ａ８×７×３２ （ＤＩＮ６８８５）５

５７

５

Ｍ８

Ａ１０×８×４５（ＤＩＮ６８８５）

３５
０ －０

２５

φ３
２

０ －０
０２

５

φ１
０

Ｒ５

５４

４６７

４１８

＋０
００

９
－０

００
４

． ０ －０
２５

３

．
±０

１

６７

０
５

φ1.6 snap ring

． ．．

□６３７５ ×３１８． ． ．

．

．

φ２
５

３８
５

２８
１５

０ －０
０１

５

±０
１

．□７９６ ×３５ ．

．
φ３

１
７５ ３５

１

０ －０
０２

５

±０
１

Parallel section

．

Dimensions

 ● Mounting

Note: Cannot be used if 
there is radial load.

 ● Shaft end configuration

●	Shaft	with	key	coupling	
dimensions

5 type: 4-bolt square flange mounting4 type: 4-bolt flange mounting

６５９０

５３７１
５３７１

６５９０
２８

２９

．
０ －０
０５

１３
０
５

φ８
２
５５

０ －０
０５

．

３７６

．

□１
０１
５

７５
２±
０
１

１５ ．

φ９５

． ±０１

． ．

．１６
．

．

２２ ３０゜ ’ ゜ ’２２ ３０

３７
６

．
． ．

６４

φ８
２
５５

．

．φ１０６３５

４－１３
５ ４－Ｒ６７５

．

６４
．

．

４－１１２

４－Ｒ５６

７５２±０１．

．

軸端形状 Ｘ Ｙ Ｚ

 0 φ25.385   6.375 0.1～0.5

 4 φ31.75   7.96 0.1～0.5

12 φ25   8 0.1～0.5

13 φ32  10 0.1～0.5

＋0.025
  0

＋0.021
  0

＋0.021
  0

＋0.025
  0

＋0.03
  0

＋0.036
  0

＋0.036
  0

＋0.036
  0

Shaft Type



6-7
N

M
ot

or
s 

(G
ea

r)

10-1

Dimensions

 ● Involute spline coupling dimensions

Construction

Seal List

8 type: involute spline shaft

φ３
２

．

． Effective cutting length

．

４９９

３８１

５７２

Involute Spline Specifications (shaft)

Flat root side fit

Teeth = 14 D.P.＝12/24 Pressure angle = 30°

Minor diameter T.I.F.D. Major diameter

Pitch diameter = φ29.634

(when using φ4.064 pin)

0
−0.33φ26.99

Over pin diameter = 35.798
0

−0.045

0
−0.12φ31.22φ27.488 max.

Involute Spline Specifications (hole)

Flat root side fit

Teeth = 14 D.P.＝12/24 Pressure angle = 30°

Minor diameter T.I.F.D. Major diameter

Pitch diameter = φ29.634

(when using φ3.6576 pin)

+0.125
0φ27.59 φ31.326 min. φ31.75

+0.035
0

Over pin diameter = 24.355
+0.05

0

照号 名  称 部品番号 規　　格 個数

 2 ワイパ VA20981 1

 4 ﾊﾞｯｸｱｯﾌﾟﾘﾝｸﾞ VA16454 1

 5 Ｘリング VA16453 1

 9 Ｏリング 007990419 AS568-904(NBR,Hs90) 2

12 Ｏリング 007900919 AS568-009(NBR,Hs90) 2

15 Ｏリング 007914819 AS568-148(NBR,Hs90) 1

16 Ｏリング 008051419 JIS B 2401 1B-G90 1

17 Ｏリング 007915319 AS568-153(NBR,Hs90) 1

37 Ｏリング 008051419 JIS B 2401 1B-G90 1

39 Ｏリング 008051419 JIS B 2401 1B-G90 1

47 Ｏリング 008051419 JIS B 2401 1B-G90 1

48 Ｏリング 007915317 AS568-153(NBR,Hs70) 1

No. Name

Wiper

Backup ring

X ring

O-ring

O-ring

O-ring

O-ring

O-ring

O-ring

O-ring

O-ring

O-ring

Part No. QtyStandard
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Motor/Valve Combinations

ブレーキ弁

ＢＲ－０３－＊＊＊

１

２

モータ

制御弁
１

外部パイロット形

ブレーキ弁

カウンタバランス弁

モータ

制御弁

モータ

制御弁

ＧＲ－ＭＥ＊－＊＊－＊Ｓ＊

ＣＢ－０３－＊－Ｓ１

ＢＲ－０３－＊＊＊－Ｓ１

ＧＲ－ＭＥ＊－＊＊－＊Ｓ＊

ＣＢ－０３－＊－Ｓ１

ＢＲ－０３－＊＊＊－Ｓ１

ＧＲ－ＭＥ＊

ＢＲ－０３－＊＊＊

ＣＢ－０３－＊

ＧＲ－ＭＥ＊－＊＊－＊Ｓ＊

ＢＲ－０３－＊＊＊

式形の弁御制とターモ用使観外せ合み組号記図せ合み組

外部パイロット形

ポート

ポート

ポート

ＧＲ－ＭＥ＊

Ａ

Ｂ

１
モータ

制御弁

ＧＲ－ＭＥ＊－＊＊－＊Ｓ＊

ＣＢ－０３－＊

ポート

カウンタバランス弁

ＣＢ－０３－＊

ＧＲ－ＭＥ＊

外部パイロット形

Ｃ

Functional Symbols Outline

External pilot

External pilot

External pilot

Port

Port

Port

Port

Brake valve

Brake valve

Counterbalance valve

Counterbalance valve

Motor and Control Valve Models

Motor 
control 
valves

Motor 
control 
valves

Motor 
control 
valves

Motor 
control 
valves
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Motor/Valve Combinations

１

モータ

制御弁

ＢＲ－０３－＊＊＊－Ｓ１

Ｄ
ＣＢ－０３－＊Ｇ－Ｓ１

ＧＲ－ＭＣ＊－＊＊－＊Ｃ＊

ＢＲ－０３－＊＊＊

ブレーキ弁

カウンタバランス弁

ＧＲ－ＭＣ＊

内部パイロット形

ＣＢ－０３－＊Ｇ

ポート

使用モータと制御弁の形式観外せわ合み組号記図せわ合み組

モータ

制御弁 ＢＲ－０３－＊＊＊
１

ＧＲ－Ｍ＊－＊＊－＊Ｓ＊

１
モータ

制御弁

ＧＲ－ＭＣ＊－＊＊－＊Ｃ＊

ＣＢ－０３－＊Ｇ

Ｆ

内部パイロット形

ＧＲ－ＭＣ＊

カウンタバランス弁

ＣＢ－０３－＊Ｇ

ポート

ＢＲ－０３－＊＊＊

ブレーキ弁

内部パイロット形

ＧＲ－Ｍ＊

ポートＥ

Functional Symbols Outline

Internal pilot

Internal pilot

Internal pilot

Port

Port

Port

Brake valve

Brake valve

Counterbalance valve

Counterbalance valve

Motor and Control Valve Models

Motor 
control 
valves

Motor 
control 
valves

Motor 
control 
valves




