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With the progress of the industrial society, the progress in automation,
and the expansion of manufacturing facilities, the function of all kinds of
machinery has enjoyed a tremendous leap-forward. Lubrication technology has
contributed in many ways to this everlasting technical evolution. Automatic
Lubrication System can consolidate multiple lubrication areas and control
lubricant usage. LUBE Centralized Lubrication Equipment, as major part of

preventive maintenance, helps our customers increase their profit.

LUBE Automati
Lubrication
System

e Aiming to combine an affluent society with a reliable corporate citizen

through the development of the company and improvement of an employees
quality while contributing to the markets in Japan and the world.

e To create corporate culture which promotes creativity of respective
employees and team work, and provides appealing products which meet the
needs of users.

e To conduct business activities in harmony with the local communities and the

countries where we are located, strengthen the capabilities of sales offices,

and establish a network which can provide high quality services.
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Company evolution

July 1963
November 1967
October 1968
November 1968
October 1969
March 1971
June 1971

April 1973
November 1977
December 1978
March 1979
June 1979
November 1979
June 1982
January 1985
March 1986
July 1986

May 1987
December 1987
August 1988
March 1989
July 1990
January 1992
March 1992
July 1992

June 1994
March 1995
July 1995
December 1996
December 1997
June 1998
March 2000
July 2000

June 2001
September 2003
December 2003
January 2004
January 2005
August 2007
September 2008
January 2009
February 2009
March 2009
July 2009
March 2010
June 2010

April 2011

Incorporated in Shiba Tamura-cho, Minato-ku, Tokyo with the paid-up capital at ¥300,000
Increased investment capital to ¥1,000,000

Opened Osaka and Nagoya Sales Offices

LUBE Matic won Outstanding Product Prize on 9th PM

Increased investment capital to ¥3,000,000

Opened Hiroshima Sales Office

Increased investment capital the capital to ¥12,000,000

Opened Kanazawa Sales Office

Increased investment capital to ¥24,000,000

Opened Shizuoka Sales Office

Opened Niigata Sales Office

Increased investment capital to ¥36,000,000

Opened Kita-Kanto Sales Office and Kanagawa Sales Office

Ibaraki Plant was moved to newly constructed Iwase-cho, Nagakata Industrial Park
Opened Ibaraki Sales Office

Opend Komaki Sales Office

Opened Nishi-Tokyo, Chiba and Hamamatsu Sales Office

Set Up LUBE USA Inc (South Carolina, USA)

Increased investment capital to ¥70,200,000

Opened Nagano Sales Office

Opened Nagano Plant

Opened Kobe and Tochigi Sales Offices

Ibaraki Plant was expanded

Computer network completed

Opened Toyota Sales Office

Set up LUBE Machine Lubricant Co, Ltd, a joint-stock company, in China
Opened Toyama Sales Office

Ibaraki and Tochigi Sales Offices merged and renamed Higashikanto Sales Office
Passed NACCB ISO 9001

Ibaraki Plant expansion

Nagano Plant expansion

Kita Kanto Sales Office was integrated into Tokyo Sales Office

Komaki Sales Office was integrated into Nagoya Sales Office

Passed RvA ISO 14001

Toyama and Kanazawa Sales Offices merged and renamed Hokuriku Sales Office
Passed UKAS ISO9001, ISO 2000.

Kobe Sales Office was integrated into Osaka Sales Office

Set up LUBE LUBRICATING SYSTEM CO.,LTD. (China)

Increased investment capital to ¥100,000,000

Set up LUBE AUTOMATIC SYSTEMS PRIVATE LIMITED (India)
Nishi-tokyo and Chiba Sales Office was integrated into Tokyo Sales Office
Toyota Sales Office was integrated into Nagoya Sales Office

Hamamatsu Sales Office was integrated into Shizuoka Sales Office

Set up KAA-Europa GmbH (Germany)

Opened LHL service support station Ota

Opened LHL service support station Anjo

Opened Mie Plant

Company profile

Corporation name
Incorporation

Head Office

Paid-up Capital

CEO

Purposes of Business
Banks

Settlement Term
Number of Employees
Sales Amount

Major clients

LUBE CORPORATION

July 8,1964

Horizon 1, 3-30-16 Nishi Waseda, Shinjuku-ku, Tokyo
¥100,000,000

Eijiro Horikoshi, Representative Director

Manufacture, sales and installation of centralized lubrication equipment
Mizuho Bank

The Bank of Tokyo-Mitsubishi UFJ

Sumitomo Mitsui Bank

Once a year (June)

161 (as of June 30, 2009)

6,100,000,000 yen (Year 2008)

Amada Group Co., Ltd., Aida Engineering Co., Ltd., Akasaka Steel Co., Ltd., Asahi Seiki
Manufacturing Co., Ltd., Ube Industries Ltd., ENSHU Limited, O-M Ltd., Okuma Corporation,
OKK Corporation, Oshikiri Machinery Ltd., Kawasaki Heavy Industries, Ltd., Kitamura
Machinery Co., Ltd., Kuraki Co., Ltd., JTEKT Corporation, Komatsu Ltd., Shoda Iron Works
Co., Ltd., Citizen Watch Co., Ltd., Showa Seiko Co., Ltd., Suzuki Motor Corporation, SUGINO
MACHINE Ltd., Star Micronics Co., Ltd., Sumitomo Heavy Industries, Ltd., Seiko Instruments
Inc., Taisei Rotec Corporation, Daihatsu Motors Co., Ltd., TAIYO KOKI Co., Ltd., TAKAHASHI
MACHINERY Ltd., Tsugami Corporation, TSUDAKOMA Corp., SHIN NIHON MACHINE MFG.
Co., Ltd., Toshiba Machine Co., Ltd., TOYO MACHINERY & METAL Co., Ltd., Toyota Motor
Corp., Nagata Seiki Co., Ltd., NIIGATA MACHINE TECHNO Co., Ltd., Nissan Motor Co.,
Ltd.,NISSEI PLASTIC INDUSTRIAL Co., Ltd., Japan Steel Works, Nippei Toyama Corporation,
FANUC Ltd., Fuji Heavy Industries Ltd., Honda Motor Co., Ltd., Matsuura Machinery
Corporation, Mazda Motor Corp., Mitsubishi Heavy Industries Ltd.,Mitsubishi Heavy Industries
Plastic Technology Co., Ltd., Mitsubishi Motors Corporation, Mitsui Seiki Co., Ltd., MEIKI

Co., Ltd., Meidensha Corporation, Yamazaki Mazak Corporation, Yamazaki Baking Co., Ltd.,
Yamaha, Yanmar Co., Ltd., Y.K.K.



& LUBE GLOBAL SERVI
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Overseas representatives
Country Company TEL FAX
France CODAITEC 0164 26 18 88 01 60 20 41 35
Sweden AC Maskin Service AB 0587-151 00 0587-151 25
Spain LAUTECNIC CNC.S.L 093 504 1689 093 504 1051
Italy Mallardi S.r.l 055-8877767 055-882163
Thailand World Pumps (Thailand) Co., Ltd 02 993-6835 02 993-5858 02 993-6278
Hong Kong Gangfa International Trading Co.,Ltd. 02806-3220 02806-3226 02510-7978
Taiwan Jian Yang International Corp 02-8712-7066 02-8712-7062
Singapore Adex Zonex Pte. Ltd. 06-558-7789 06-558-7977
Malaysia INNOMOTION INDUSTRIES (M) SDN BHD 03-8961-3079 03-8961-3080 03-8961-3081
Indonesia PT.SOMAGEDE INDONESIA 021-641-0730 021-640-1572
Australia Alltek Machine Tool Service 03-9588-1870 03-9588-1851
New Zealand CNC Service. Ltd 09-5216366 09-5216367




CE NETWORK

LUBE Global network

HLUBE CORPORATION

Tokyo World Head Quarters

Horizon 1, 3-30-16, Nishi Waseda, Shinjyuku-ku, 169-0051 Tokyo Japan
TEL. +81 (0) 3-3204-8431 FAX. +81 (0) 3-3204-8520

Overseas Subsidiaries

BKAA-Europa GmbH

@USA ' ' Am Stauweiher 1, 51688 Wipperfiirth Germany

LUBE USA, INC. TEL. +49 (0) 2267-8729-13 FAX.+49 (0) 2267-8729-26
Plant E-mail: info@kaa-europa.com

: : BMLUBE AUTOMATIC SYSTEMS PRIVATE LIMITED
— Z T ; ANTHONY, Thakur Wadi, Girij Talao. Opp. Namrata Auto Garage Tal.
By o 2] - Vasai, Dist. Thane. Maharashtra-401201 India
72 = = [ TEL. +91 (0) 250-232-0903 FAX.+91 (0) 250-232-0903
. = '{"" s E-mail: support@lubeindia.co.in

ELUBE LUBRICATING SYSTEMS ( SHANGHAI) CO.,LTD
> N (3, F88 Taigu Waigaoqiao Free Trade Zone, Shanghai, China
/ A [ TEL. +86 (0) 21-5868-3818 FAX. +86 (0) 21-5868-3880

\ E-mail: y.fujishiro@lubechina.com.cn

: , BLUBE USA,INC.
g 781 Congaree Road, Greenville, S.C. 29607 USA
TEL. +1 (800) 326-3765 FAX.+1 (864) 242-1652
s E-mail: sales@lubeusa.com www.lubeusa.com
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http://www.lube.co.jp Flasiabikodhin
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System Layout EGME-T 77
LHL / Grease system
LUBE Hybrid Lubrication System LHL 31 LUBE Original Grease
Positive Displacement Injector (PDI) System Grease
for Small-Medium Size Machine MP - FS - LFL-H1 81
LHL pump
P-102 / 107 /202 / 207 35 Hybrid Lubricant
Motor driven grease pump LHL300 - X-100 80
EGM I 37
EGME I 59 Accessories
Multi-Port centralized Lubrication system
Pressure gauge 85
AL 43 Grease filler pump 86
Pneumatic pump for pail 86
Positive Displacement Injector (PDI) System for
Small-Medium Machine Hand grease gun 86
Motor driven grease pump Grease vacuum cleaner 87
EGM 47 Proximity sensor for Series Progressive valve 88

Manual grease pump

EGH 49 Oil system

Positive Displacement Injector (PDI) System for Large

Metering valve for LHL

Machines
MU 53 Automatic intermittent gear pump
Junction for MU metering valve AMZ-TI [CE] 93
MUJ. 54 Pneumatic piston pump
Metering valves for LHL PM %5
R 55 Automatic intermittent gear pump
Metering valve AMO-TIDS 97
MG - ME2C 57 Automatic intermittent gear pump
Junction for MG2 metering valve AMO-T[-150S 99
‘vaé - . _ 58 Automatic intermittent gear pump
Metering valve with clogged line detection AMI-300S - 1000S 101
MGI. - . 59 Metering valve
Metering valve with performance monitor MO2 - MO2G 105
MGLA 61 Junction for MO2 / MO2C Metering valve
Pressure switch for grease JVPA 106
GPL. 62 Metering valve
Junction 63 MO 107
Junction for MO Metering valve
Series Progressive System for PV 108

Small-Large Machines

Motorized grease pump Compact metering valve

GMNH 65 MOS 109
Manual grease pump Compact Metering valve

EGH 67 PVS 111
Series progressive valve Junction for main tubing

AP . SP 71 . 111

Junction

Compatible with Both PDI and Series Progressive JV 112
Metering Valve System for Small-Medium Machine Air-oil Metering valve
Motor driven pump MIX - MIX-A 113

EGM-T 75




(SLR) Single Line Resistance compact system for small
machines with intermittent delivery

Automatic intermittent piston pump

MLZ 119
Automatic intermittent piston pump

MMXL-II  [CE] 121

MMX- T 123
Automatic intermittent gear pump

AMR-IIDS 125
Resistance type valve

Flow unit 129

(SLR) Single Line Resistance compact system for small machines
to lage machines with continuous (recirculation)delivery

Automatic small discharge volume gear pump

AMS 133
Motor driven continuous gear pump

ACM-TI - AMI-300 - 1000 135
Single line residence valve (continuous)

Control unit 139

(SLR) Single Line Resistance junctions for installing both
Flow and control unit

Junction for main tubing

PJ 141
Junction header 143
Reservoirs

Resin reservoirs

02-0.428 145
0.8-1.88 146
30 147
Metal reservoirs
20 148
30 149
40 151
80 153
Accessories
Qil level switch 157
Filter / Strainer 159
Eliminator 161
Pressure gauge 162
Pressure switch 163
Ludo-sensor 164
Air-Oil sensor 166
Air-Oil system & Sensing system 167

Tubing Parts

Tubing Parts

Compression parts 169

Closure plugs / Sealing washers

Closure plugs, Blanking plugs 170
Tubing 171

Pipe clip 172
Flexible hose

For low pressure 173

For moderate and high pressure 174
Adapters

SA 175

EA - TA 177
Connectors

SC-EC-TC 179
Couplers / Unions 181
Push-in fitting 182
Fitting for limited space 183
Brush 183
Wire brush 184
Banjo elbow 184
Adapter assemblies

Fitting for steel tubing 185

Fitting for copper tubing 186
For Oil
Banjo elbow / Jet nozzle / Nozzle adapter 187
Sight feed 188
Straight tube end / Check valve 189
Replacement Parts 190

Seminar Information on Preventive Technology

Using Worldwide Standard LUBE Lubrication 193
LRA Analysis 194
Technical data 197
Index 221




LHL / Grease system

Positive s Multi-Port ! Positive
Displacement ) Centralized Displacement >
Injector (PDI) - Lubrication Injector (PDI)

System = System System

- e ‘ ) Series
Progressive )
System

JVPA junction GMNH-4-4C

Compatible with Both
PDI and Series
Progressive Metering
Valve System for
Small-Medium
Machine

GMNH-1-7C/2-7C

LUBE
Original )
Grease

Pressure gauge Pneumatic pump for pail | Hand grease gun [ Grease vacuum cleaner



Positive
Displacement
Injector (PDI) >

System for
Large
Machines

(SLR) Single Line
Resistance

compact system
for Small Machines
with intermittent

JVPA junction MOS metering valve PVS junction

(SLR) Single Line
Resistance compact
system for Small to

Large Machines P

with continuous

(recirculation)
delivery

Flow unit

Reservoirs

Qil level switch Filter Eliminator Pressure gauge

Pressure switch Pressure switch LUDO-sensor Air-oil sensor




KENT-Pin

Straight tube end

Banjo elbow Adapter assemblies Banjo elbow Jet nozzle Sight feed



System Layout

LHL/Grease System Layout

LUBE Hybrid Lubrication Systems LHL 9
Positive Displacement Injector (PDI) System for

Small-Medium Size Machines 11
Series Progressive System for Small-Large machines 13
Compatible with both PDI and series progressive metering valve

system for small-medium size machine 15

Oil System Layout
Positive Displacement Injector (PDI) System for Large Machines ——— 17
(SLR) Single Line Resistance compact system for Small Machines

with intermittent delivery 23
(SLR) Single Line Resistance compact system for Small to Large
Machines with continuous (recirculation) delivery 25




LUBE Hybrid Lubrication System (LHL)

P-107, P-207
P.35

@®Related parts

Tubing
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LHL Lubrication System

Pressure switch GPL ==
P.62 -~
Fitting for limited space
/ P.183 %
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i Linier guide
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Positive Displacement Injector (PDI) System for Small-Medium Size Machines

KEN-T Indicator pin
P.188
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E
EGMI
P.37
Tubing
P.171
/ Pressure gauge
P.162
/ Junction
® =
3 - W
. u N
§, | —rdeo— e
— = / \ "3
: hu Adapter assemblies 'ﬁ
- P.185  Junction J <
EGM';(E“L“C P.63 Junction IAdapter assemblies
P63 5:/ P.185
\J.};
o
Flexible Hose ot
P.174
0 AN
[
a
L
,J;l-
“)
8
EGH-4C EGH-3P EGH-2C
P.49 P.49 P.49
Flexible Hose
P.174
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Cartridge Grease LRA Pneumatic
grease vacuum analysis pump for pail
P.81 P87 P.197 P.86
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s $8 Steel tubing
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@4 Copper tubing
@4 Nylon tubing

=== Flexible hose




Grease Lubrication System

Pressure switch GPL = v — ==

P.62 » —
Fitting for limited space

/ =T.18: - %

i Linier guide

. ~
' o Elbow adapter
PA77
- —F] 5 q&}
J | -
| e JVPA Junction
P58 / ‘E Ball screw

== s Banjo Elbow
_— P.184
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KEN-M Indicator pin Blanking plug
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i / P.57 sensor MGLA ; AN
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—— a1 Blanking plug P.169
\ P.170
JVPA Junction e RETTD WO Push-in fitting
pP.58 P.182
‘ \
L .
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_—— P.171 /

Metering valve with Fitting for limited space
indicator pin MGI ;183

|11 P.59 ; .
Jee e
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Push-in fitting
P.182 =@t ‘tlé
KEN-M Indicator pin
P.188
Spray block
ST
Push-in fitting |
P.182 N
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\ ' Solenoid
Junction [} /
P.63 0
MG2C valve o
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b TR0 T & — Tl .\ M
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Series Progressive System for Small-Large machines

@ NN SN SN DN DI B . . .
© Wiring
o e s e — iz ) o —
[ GMNH-C-4C GMNH-4-7C
L] P65 P.65
I M\
Power box | Tubing
I P.171
I Adapter assemblies
| P.185
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P.43 P.65 P.65
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Elbow adapter = P.169  Tube insert
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/ ' .-
7 (e []
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Compression sleeve € L0 |
; ; | P.169 ST LT =
SP series progressive valve SP-8K \ T ) tf) RS )
P.71 e S TEEsl
- i}
o v — P u SP series
i \ s progressive valve
i \ 1 w SP-8K
I Fitting for limited place 3] [ ] P.71

Straight adapter
P.175

P.183

Ball screw
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Grease Lubrication System

@®Related parts

LTS

Cartridge grease Grease vacuum LRA analysis Pneumatic pump
P.81 P.87 P.197 for pail
P.86
@®O0riginal Parts [¢6 Tubing] [¢4 Tubing]
¢62
ot [ ] ] e
Pressure gauge ops s
P.162 Outlet sleeve é @ Cs-4
/ SPA-6
Outlet check body Max
M10x1
SPB 14
Plug M10x1
o @
‘ _r_}' A 6.1 1
S ks T = % sw.1o|.ErFtI T 2 %
/ '
Junction
P.63
Adapt [ ] [ ] [ ] °
asse'::r:rlies 0
° o ° °
Sealing washer
Proximity sensor P.71 [ B B I
P.88 - L J L
Plug
| 2 P71
[] /
[
 esssssmmss G Outlet sleeve
gy - $ M P71 Box nut
: P ‘ ﬂlg / P.71 @Tubing
. / 6 Steel tubing
7 S =ENE s ¢4 Steel tubing
SP series \ ¢4 Copper tu.blng
progressive valve Outlet check body @4 Nylon tubing
SP-8S P.71 Flexible hose
P.71  Clamping ring
P.71
. - | Flexible hose
P.174 Adapter
e assemblies
|— SP series P.185
' 1 progressive valve /
SP-8K
' = = = P.71 = »
[] | | |
)
Cam
Gear
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Compatible with both PDI and series progressive metering valve system for small

Pressure gauge
P.162

di

=a—| i“(_ﬁé
/®

i

KEN-T Indicator pin
P.188

™~

i
!

- .
\ o M KEN-M Indicator pin
W g P.188
Tubing f
P71 T MG2 Metering valve
/ ! i P.57
~ﬁ(‘._ -4
W) e— 1w"‘;_ 3 . —— e 3! .
Lombios \ \
Adapter assemblies
P.185 Junction JVPA Junction
P.63 | P.58
p
[ Tubing
P.171
Pressure gauge /
P.162
— / e e
T
Adapter assemblies ﬂ =
P.185 = \/
EGM-10T-4-4C / ,ii Push-in fitting
P.75 " ; P.182
()
! Junction
E P.63
—
Compression bushing
P.169
EGM-10T-4-7C Elbow adapter Tube insert
P75 P77 P.169
/ - /
. A Ehs- Ll —ERl |
e o= s \ 24"1
' J=EECc&
Compression sleeve
SP series progressive valve SP-8K P.169
P.71
i . i |
) - B T J
@Tubing | \
6 Steel tubing W S
¢4 Steel tubing Fitting fo|r) I;rgged place Stral.tgl:t!'(1 ;gapter
¢4 Copper tubing

@4 Nylon tubing

Flexible hose
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-medium size machine

Metering valve with sensor MGLA

P.61

\

-
 —

‘uwu i 1,{

‘f — _!5_‘.

Metering valve with
indicator pin MGI
P.59

—

) &
RN
Blanking plug

P.170

Grease Lubrication System

Comprelsasz?gbusmng Straight adapter
' \ P.175
".!’.3 -

Compression sleeve Tul;e1 '2939" Pillow block

P.169 :

Push-in fitting
P.182
AN

ll':1
Fitting for limited place
P.183

N
=

E"

= 9 '—:Q

@®Related parts

Js\ |

3
Cartridge grease Grease vacuum LRA analysis
P.87 P.197

P.81

A

KEN-M Indicator pin
P.188

@Original parts

[@6 Tubing] [@4 Tubing]
.2

SPN o

Box nut ™ %084
SPS <

Outlet sleeve @ Ccs4

SPA6
Outlet check body

M10x1
TN

HEX12 | ;[l}' | SPA4
M10x1 } x| Straight

sPB
Pl M10x1
l:um l[]JN adapter
= X
la-l M10x1
6.1 6.1
Clamping ring

Adapter
assemblies

—H
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Positive Displacement Injector (PDI) System for Large Machines

. J e
= - e SR
Pressure gauge J
P.162 Straight adapter l
P.175 n
ﬂi
Compression bushing
AMO-TIDS p.169
P.97 -
Straight connector L e #6 Tubing
P.179 : S ey PAT1
\ il \
Compression sleeve
P.169
Tube insert
AMO-I-150 = — e P.169
P.99 . r
=\ AN
= . ) @4 Tubing
Filter P.171 PJ-3 Junction
P.159 P.141
e B -~
o == LS~
|
l
n
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|
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@®Related parts

@Tubing
3 ~ @6 Nylon tubing
. @4 Nylon tubing
— (4 Steel tubing
— -
LRA analysis
P.197
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1 MO2C Metering valve

/ P.105

= 3= ]

N

Blanking plug
P.170

i‘ 3 * MO2C Metering valve

- P.105

?“-'WE .\\

Blanking plug
P.170

i
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MOS Metering valve

:

[ P.109
i
¥
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\

PVS Junction
P.111

Air :j_;‘ . im, .
—ER |
= ° = )

Al mos Metering valve
J P.109

/ Plug BPS
P.111
/ Closure plug

/ P.109
~'*-—- —~ &

= -‘..:Avm.n—. . — e m -

Oil Lubrication System

==

N\

Straight adapter
P.175

o

e

n
PJ-2 Junction il
P.141 |
.J
|
a
/
Nylon brush
P.183
e-fie

Relat:

g
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Positive Displacement Injector (PDI) System for Large Machines

=

o

AMI-300S
P.101

Oil lubrication system

AMI-1000S
P.101

-

—

AMO-IIDS
P.97
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. Compression sleeve
P.169
Pressure gauge
P.162
Compression bushing
P.169
A
J
| f
e —-man
[ \\
% \ fl PJ3-6
z: Junction
JV-3 P.141
Junction
P.63
=5=3= 3 | N
Tubing
- P.171
Filter
P.159
®Related parts
@Tubing
. i $6 Steel tubing
‘ L-_J ¢4 Steel tubing

LRA analysis
P.197




Oil Lubrication System

LU-DO sensor

i P.164
Tubing )
P.171 i Stralgr?.t1 ?gapter
Tubing
P.171 Elbow adapter
AN P.177

Elbow connector
P.179

h : u : u : P.171
MO2 L: Lt L: Straight connector
Metering valve P.179

P.105 \ ifeufan
- .
™ Indicator pin
P.188
S q LT: LG — _51" ?4[3’/

= Elbow connector
P.179

AN
AN

JVPA Junction

—EL PIE" |

P58 —B& 14 j ;
5 ) i
/ TS i
ol
¢ J J
Indicator pin 0 MO2 Metering valve

P.188 / P.105
= & \
/

JVPA Junction Blanking plug
P.58 P.170

=

= M —

'ﬁgggﬁr ﬂ-,"-”_'!} 9| {J‘

11

. MO2 Metering valve

/ P.105
R

JVPA Junction Blanking plug
P.58 P.170

T
poe |
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Positive Displacement Injector (PDI) System for Large Machines

=
2;%.: LLTTNLTR
ES Elbow adapter
P.177
Pressure gauge
P.184
— Compression bushing
AMF? 'glgDS Straight adapter P.169 H
’ JV-3 Junction p 175
P.122 -I-‘
\ L“
— - L-
T E N\
- ; | PJ3-6 Junction
Compressmn sleeve " P.141
P.169 ﬂ
| Tube insert
\ =1=_5f . P.169
Tubing
P.171
Filter
P.159 \
— L .
Tubing
P.171
PM-8S
P.95
®Related parts
@Tubing

< = ®8 Nylon tubing

| _J @6 Nylon tubing

550 ¢4 Nylon tubing

L, —f-

LRA analysis
P.197
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Straight adapter

P.175
£ Tube insert
P.169 Compression sleeve
< P.169
Blanking plug :
P.170 ' Compression bushing
\ P.169
= €

Air-0il valve MIX
P.113

Filter regulator

Eliminator
P.161

Oil Lubrication System

Air-Oil sensor
P.166

i!'\

Elbow adapter
P.177

Air
Straight connector

i P79 Solenoid

Nozzle adapter
P.187
o I Rl —
Blanking plug . . .
P.170 Straight adapter  Compression bushing
P.175 P.169

o 2 =

U Push-in fitting Air-Oil valve MIX-A
4 P.182 P.127

Fu Air-Oil valve
MIX-A
P.113

Compression sleeve

Tube insert P:169
P.169
o e B . —

N\

Nozzle adapter
P.187
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(SLR) Single Line Resistance compact system for Small Machines with intermittent delivery

MMXL-II [CE]
P.125 P.121

Elbow connector

P.179
Pipe clip
Pressure gauge TAF-7 P.172
P.85 \ e
\ - PJ-3 Junction
4 . P.141
Compression
bushing B
.169 )
| F \ N
n | | / r
; Compression sleeve
B P.169
J
\ Couplers B
P.181 U
Sensor
P.164 \ I
r

@®Related parts

@Tubing
@4 Steel tubing

. —_—
| ."_J @4 Nylon tubing

s
| —

LRA analysis
P.197

23



Qil Lubrication System

I
~
u

S 3 = ! ------ %EE‘
HSA
P.129

i
I

gl JuYN Q m Q ; -
Phmdontile C £ —— 0 O . — 0 nagwmﬂ*,% [
\ \ TBVE
i A A A

PJ-5S Junction Flexible hose i
|

€&
-‘l-z

P.111 P.174 i
1 =
mmgd
i i i
3 U u
L
I 1 i
£ T ‘
N  Hl
U J
émpression nut Lﬂ u}‘
P.169
8 ' | ]
Ph==—co r | '8

Nylon brush

Elbow connector - -
P.179 i PJ-8D J{ P.183
J

e r P.A11
l

P.129 T ("

4 ¥,
e - gggmmg N\
B - i

5 Closure plug
g f " " P.170
1

£s £ £
= = EE
- - -

HJB [

P.129 momo
ug u u
Push-in fitting
P.182

= " Tube end
P.189
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(SLR) Single Line Resistance compact system for Small to Large Machines with

Elbow connector
P.179

=
Compression sleeve
P.169
Compression bushing
P.169
—A= Pressure gauge TAF-7
o
Pipe clip
P.172
PJ-3 Junction
P.141
= E g — i
\ .
1|:
Straight adapter i
P.A75 i \
i
ﬂ Coupler
Filter s P18
P.159 ‘
Tubing
P.171
@®Related parts
@Tubing

¢4 Steel tubing

I "_J ¢4 Nylon tubing

Teed

-
—_—

LRA Analysis
P.197
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continuous (recirculation) delivery

il
i
i CSA
P.139
© \
0 C o0 — o
——

Flexible hose

o P.173 PJ-5S Junction
g w w \ P.141
| 1 o
LLIL m .
— i 3 %:._:..‘@aﬁ;.&:@ EER — & “& . . C = D v:?-“"% 57
N Onfiin
PJ-5S Junction o E E
P.141 S B
I Il e
m m g
i " ]
U u

i

Compression nut -d

P.169 | '?; B = ceg
\ o L] i
- 1 5
Elb t d 9
ow connector
P.179 | iﬂ
I |
!1& bk — &2 ’ | i
i . i \
| CH - Nylon brush
CTA oM JE P.183
4 W, Closure plug T
P.139\ R P.170 ‘.,é’ \
5 . / :
e -.g\: CE — T QQ&MQ e Si%h: g;ed
. el '
iR
| |
3/ O PJ-8D Junction
/ |' - 'l' P.141
CJB
Pz M mg °
.t ] L
U U Tube end
P.189
:lF«
J ¢ B[
é 398 <
/ ‘ I;‘t’ ;"
Push-in fitting 23

P.182
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& LUBE

LUBE Hybrid Lubricants - LHL

Developed Based on Our 45-year History of Failures and Successes

Probl ith oil lubricati

+ Oil washed away by cutting fluid (Causing rust).

- Oil mixed into cutting fluid causing deterioration and/or
decomposition of cutting fluid.

* Frequent oil refilling and large consumption of oil boosting
up the operational costs.

+ Grease solidification.

- Used grease accumulated in guides or other parts that
requires clean-up.

+ Reintroduction of metal chips caught by piled up grease
into machines.

Advantages of Oil
Liquidity, Excellent Transport Property,
No Solidification

I;\tegrating the
Advantages of

Oil and Grease
— Adherent Property

Advantages of Grease

High Load-carrying Capacity, Wear
Resistance, Water Resistance, Excellent
Qil Film Maintenance Property,

omparison of Lubricant of Consumption and Associated

Comparison with oil

Small Machining Center manufacturing hydraulic system parts
@TOOL SIZE #30

osts of for Machine Tools

@Number of lubrication points (X,Y,Z)

23 points in total

Lubrication System Oil/ SLR System | LHL System
Number of lubrication points 23
Lubricant Oil#68 | LHL X-100/300
Cutting Fluid Water-soluble
Total lubricant volume/time 2.5m¢e | 1.45m¢

omparison of Lubricant of Consumption and Associated Costs
Oil LHL
Annual lubricant consumption 87.64 212
Annual lubricant refilling time 96Times 3Times
Annual CO2 Emissions 649kg 11.9kg
Comparison of cost between oil and LHL $2,300.00 $638.50

<Condition for calculation>

Quantity of LHL consumed: Based on our standard LHL quantity & interval Table. 60m/min. Traveling speed gives 5 hours interval.

- The comparison above is just for reference. Actual oil and LHL quantities required for each lubrication cycle, the annual
consumptions and costs vary depending on the actual machine operating conditions, lubrication conditions, essential parts size
and other factors.
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Operating Life of Cutting Fluid

3
:
T

The deterioration and/or shortened operating life of cutting fluid is partly caused by lubrication
oil and/or hydraulic oil mixed in the cutting fluid.
The LHL systems minimize the amount of lubricant mixed in the cutting fluid, reducing to less
than one-tenth of that of oil.

uoieougn PLAAH 38N

Relationship between the deterioration of cutting fluid and tramp oil in the cutting fluid

/|Acwnulaﬁon of metaboltes |——>

Microorganisms — 9> | Decomposition of components >
% ———>
I Nutrient source: Oil, Phosphorusl o o
5 28
=1 Q3 SN
Metal chips Pllncrease in hardness| S, 273 -OU‘ Deterioration
% 2 g ° Change in appearance
Dissolved Mg, Ca, and Fe ions o g P o Foul smell
] o]
. g g3 3 Deteriorated corrosion
Lubricant — s 23 S resistance
Pl Emulsification | @ >3 =
- = c 5 2 8 Degraded cutting
@ o @ S performance
Hydraulic oil and/or insoluble cutting oil mixed in cutting fluid. % =8 >
- 3g
Diluting agent (water) == Pl Increase in hardness -
Evaporation of water

Source: Materials provided by Kyodo Yushi Co., Ltd.

Machine User A: Investigation of tramp oil in cutting fluid  sme esuts may be different from what shown in the photo below depending an conditions.
Details of investigation: Investigating the conditions of the cutting fluid sampled out of the machining centers located in the same machining line.

; Lubricant
Water-soluble cutting fluid —— ,

<Cutting fluid sampled from a machine < Cutting fluid sampled from a machine
lubricated with oil > lubricated with LHL>
Equipped with a centralized oil lubrication system Installed LHL system in December 2006.
(Lubricant: Daphne Multiway 68MT) Cutting fluid of company S’s machining unit

Cutting fluid of company N’s machining unit

Being in the same machining line, maintenance for the cutting fluid of these two machines were done at the same time. The cutting fluid
samples were collected randomly while the coolant pumps were running followed by being left to rest for three days. Tramp oil was
observed in the sample from the machine with oil lubrication system while it was hardly observed in the sample from the machine with

LHL lubrication system.

The amount of lubricant delivered by LHL system is 5% to 10% of that of the oil system. However, when it comes to the amount of
lubricant actually mixed in the cutting fluid, considering LHL’ s water resistance and adhesive property, the amount of LHL mixed in the
cutting fluid would be even smaller.

32
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Standard System Layout

“Positive Displacement Injector System”

No. Part Description Quantity
1 | Motor-driven grease pump 1
2 | Pressure gauge 1
3 | Pressure switch 1
4 | Metering valve 15
5 | Junction 3
6 | Junction 3
7 | Elbow adapter 3
8 | Straight adapter 12
9 | Straight connector 2
10 | Compression bushing 30
11 | Compression sleeve 30
12 | High-pressure straight fitting 6
13 | High-pressure elbow fitting 4
14 | High-pressure flexible hose 8m
15 | Hose sleeve 6
16 | Hose stud 6
17 | Steel tubing 4mm 8m
18 | Steel tubing 6mm 2m
19 | Plug 3
20 | Pipe clip 6
21 | Grease cartridge 1
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Positive Displacement Injector (PDI)

System for Small-Medium Machines

[Pump]

Positive Displacement Electric Pump
PDI plus Progressive Electric Twin Pump

(for "T" series pumps)

P-102/107/202/207 35
EGM I 37
EGME I 39
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Electric Pump for LHL

P-102/107,/202/207

This pump is small, low cost, and only for our
LHL original cartridge grease.

HOW to order

Feed button

Without

Color

(=19) Black
Blue
(&M Green

Cartridge

Discharging pressure

Hydraulic circuit diagram

Cartridge grease

Air bleeding valve

\\ Discharge port

@ Related parts

[P-107]

Power DC24V

Power Consumption 24W

Discharging pressure 5MPa/8MPa
Discharging time No restriction

Interval time More than 10 seconds
Wiring method Terminal connection

Manual override switch

With (Optional)

Grease level switch

With

Cover

Non combustible plastic (UL94-VO0)

Protection class

IP54

CE approval

With

Pump air bleeding

No restriction

| Directions for use

* Usage cartridge: LHL

* Use LUBE original LHL cartridge
* When the cartridge is changed, pay attention that foreign particles

are not getting inside.

* Do not discharge continuously.
» After changing the cartridge, bleed the air inside the pump by
opening the air bleeding valve.

i | S & [£3)
) ) -
11t : , =
) "
MU valve MUJ junction MDP valve GPL Pressure Switch Pressure gauge Main tubing Adapter assemblies LHL
: P53 : P54 : P55 : P62 : P.85 : P74 : P.185 1 P.82

35
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Dimensional drawing

| | sticker

Installation hole 34-¢7

waweoe|dsiq 8AlISOd

2]
3
2
=
g
[=
3
5
S
@
w

Joy waysAs (|ad) J03o8lu]

|
i
Sticker !
ﬁ 1 Operation Lump
_ |
: Specifications
Sticker
Terminal
8
- Serial No.
. +
Cover fixing screw L —
w
~ 45
122

Air bleeding plug

Discharge port Rc1/8

64.6

Wiring diagram P-107 Pump motion control flowchart

=, Pump stopping
signal output

—>com output

. | switch P-Pump Motion Control Flowchart m
> Level
output

-

————| Charge e greass catide
K—GND(-)

, L

K&—DC24V(+)

< Ground

Without feed button

SRR

o o g

© _ Stop
> Signal

e ol bR [ o, ot 0 |
= Level stopprg signd? um off the purp, iotarvl
Switch Output

~_ Manual No
> Switch

Pump cbsaning time dapands on siza of he system.
<—anND P esariing e Epecstn sz of b st

. :| Input
“«— DC24V

Pump stop
Signal

Manual

Switch 7| |ayel
Switch

@

@ m3x05

[®e]e[e]e[e)]

With feed button
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Positive Displacement Injector Electric Pump

PDI plus Progressive Twin Electric Pump

(for "T" series pumps)

EGM II

This pump is small. low cost, and only for
our original cartridge grease.

HOW to order

Feed button

3 If it is T-type, it hasn't got
manual override switch.

EGMII- -4-7CL -(LHL)
#@: only I It's BMPa.
Positive Displacement Injactor(PDI) System
Positive Displacement Injector(PDI) System and Progressive System

11 It's 8BMPa, It must be only Positive Displacsment Injector(PDI) System
8MPa (Only for LHL System)
10MPa

Hydraulic circuit diagram

@ T-type

2
-5 |\ Cartridge grease

Relief Valve

Solenoid Valve

Main tube discherging port (PDI)
Rc:1/8

Pressure progressive discharging port w Air bleeding valve
Rc:1/8
@ S-type

(=)
% \ Cartridge grease

Relief Valve

Solenoid Valve

Main tube discherging port (PDI)

[EGM 1]
Power DC24V
Power Consumption 45.6W
Hiscrssi 8MPa (Only for LHL System)
ischarging pressure 10MPa
Maximum discharging time | Below 7m 30s
Interval time 3 times discharging time
Wiring method Terminal connection

Manual override switch With(Optional: Only PDI system) %1

Grease level switch With

Solenoid cover Non combustible plastic (UL94-V0)
Protection class IP54

CE approval With

Pump air bleeding With restriction

31 Although the Manual Override Switch provides a dry contact to activate
the pump, its capacity is not sufficient to sustain the power required to
operate the pump. Therefore, the power needs to be provided directly
to the pump from the machine control panel.

Directions for use |

* Use recommended grease.

* Never use molybdenum disulfide-contained grease.

* Use lithium greases. (Contact us for consultation when other than
lithium grease 1s used.)

* Do not use any greases containing substances that attack brass and
rubber.

» When the cartridge is changed, pay attention that foreign particles
are not getting inside.

* Do not discharge continuously.

» After changing the cartridge, bleed the air inside the pump by
opening the air bleeding valve.

:PS7

Adapter assemblies LUBE original grease : LHL
: P.185 P.81 1 P82

(1T

Rc:1/8
Air bleeding valve
@ Related parts
u B 1
e e - %
Ll "
it =
et "
MG2 metering valve MG2C metering valve JVPA junctions MGI metering valve MGLA metering valve GPL pressure switch Pressure gauge Main tubing
P57 : HA L :P6 : P.62 £ 1 PA74
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[EGMI-10S-4-7CLFB]

©5D
o rumn 282
"0 <
sSo
8 5F
! E=
A =1 Sos
| wl® ) < O
\H | 8 Hole a0
Fa Om§
[ \:*'l T w 2‘.33
o x” 32
i q
@ | =N
o Air bleeding valve
" NiRE
= — v el Clale
T 218 \
i 234 \

—
Disable Main tube discharging port (PDI) Rc:1/8

[EGMI-10T-4-7CL]

el._
|
!
|
[ — 5
Ay o~
g g ion Hole
U ‘ ﬁ.l I‘ &
ﬁ g
3
L g
LA
@ | TN & ) )
\ Air bleeding valve
. T |f =
- — 8
22_| 7*104 13]| 3
126 218 / \
141 ' 24/ \

Progressive discharging port Rc:1/8 / Disable \ Main tube discharging port (PDI) Rc:1/8

Wiring diagram Grease level switch

With grease level switch

(I .
24VDC  Level Switch Manual Owerride
Input Output SwitchOutput

With feed button
SV GL

RIEEREEERER
L

+o-l o+ =
24VDC  Level Switch
Input Output

Without feed button
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Positive Displacement Injector Electric Pump with solenoid protection
PDI plus Progressive Twin Electric Pump (for "T" series pumps)

EGME 1

This pump is a small, low cost pump only for our original
cartridge grease. EGME-II pumps have a built in solenoid
protection circuit which eliminates the 7.5 min maximum
running time of other EGM pumps.

[EGME 1]

HOW to order Specifications

Feed button

Power DC24V
Power Consumption 28.8W
3 If it is T-type, it hasn't got . . 8MPa (Only for LHL System)
manual override switch. Dlschaglng pressure 10MPa
EG M E II_ i 4 —7CL o (LH L) Maximum discharging time | No restriction
#@:only It It's 8MPa. N
Pasive Dispacement jectrPD) Sysem el itk Mofethen 10 secohcs
Posttive Displacement Injector(PDI) System and Progressive System Wiring method Terminal connection

#IT1t's SMPa, It must ba only Positve Displacemant Injector(PDI) System Manual override switch With(Optional: Only PDI system) %1

SMPa(Onlycfor LHL Sysian) Grease level switch With
10MPa Solenoid cover Non combustible plastic (UL94-V0)
Hydraulic circuit diagram Protection class IP54
CE approval With
@ T-type Pump air bleeding With restriction

#1 Although the Manual Override Switch provides a dry contact to activate
the pump, its capacity is not sufficient to sustain the power required to
operate the pump. Therefore, the power needs to be provided directly
to the pump from the machine control panel.

Cartridge greass

Relief Valve

Solenoid Valve

Main tube discherging port (PDI)
Rc:1/8

Directions for use |

Pressure progressive discherging port * Use recommended grease.

Rc:1/8 * Never use molybdenum disulfide-contained grease.
* Use lithium greases. (Contact us for consultation when other than
@ S-type lithium grease is used.)

* Do not use any greases containing substances that attack brass and
rubber.

* When the cartridge is changed, pay attention that foreign particles
are not getting inside.

* Do not discharge continuously.

+ After changing the cartridge. bleed the air inside the pump by
opening the air bleeding valve.

Relief Valve

Solenoid Valve

Main tube discharging port (PDI)
Rc:1/8

@ Related parts

MG2 metering valve MG2C metering valve JVPA junctions MGI metering valve MGLA metering valve GPL pressure switch Pressure gauge Main tubing
: P57 : P57 : P58 : P59 P61 1 P62 : P85 : P74
S l i GE}-’%
Adapter assemblies LUBE original grease : LHL
: P.185 P.81 1 P82

39
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Dimensional drawing

[EGME I-10S-4-7CLFB]
S Luex
i
A — 3
| ] Installation Hole
T ==
@ s 2 ]
1 @ S N
A Air bleeding valve
. NiNE
R ==
22 | Toal | 13)| 3
126 18 1] \
141 Y 234 1/ \
Dislblo \ Main tube discharging port (PDI) Rc:1/8
[EGMEI-10T-4-7CL]
© e
i
!
i
= H==11.
! 8 Hole
\I\ Tt Tt B
En i
@ NS
- 8| | Ar bleeding valve
. L M |«
- — Tl e
218/ \
224 ] \
Progressive discharging port Rc:1/8 /. Disable '\ Main tube discharging port (PDI) Re:1/8

Wiring diagram

Grease level switch

EGMEI-S

GL

Marwal Overide Switch
G Output

3

g
24VDC  Level Switch
Input Output

Without feed button

EGMEI-T

Irput

[o]e[e]e]o]e] [o]e]o]e]o]e]
T 1 V1 E

24VDC Level Switch
Input Output
With feed button

24VDC  Level Switch

Output

Without feed button

With grease level switch

40
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Multi-Port Centralized Lubrication

System

- [YMT]

Cartridge type grease pump YMT

ﬁ Multi-Port Centralized Lubrication System
Why grease cartridges ?

Lube Original Grease Cartridge Specified for
the YMT Centralized Lubrication System

YMT pump controller
Pumping unit

43
44
44

44
44
45
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Cartridge type grease pump
YMT

YMT is the only centralized lubrication system
that offers grease cartridges suitable to lubricate
industrial machines working in the various and yet
severe environments.

HOW to order

Pumping unit
Discharge volume 2ml/min(539291)
Discharge volume 3.9ml/min(539292)

Quantity of pumping unit
Capable of controlling up
Maximum 3
Maximum 5 |

Hydraulic circuit drawing

Rated 25MPa, Maximum 35Mpa

Discharge Pressure

Discharge Volume | 2ml/min. (with 6mm Dia. Pumping Unit)
Number of Pumping| 1 to 3 Units or 1 to 5 Units(The number of the
Unit pumping units varies depending on the model.)
Voltage 24VDC =+ 10%

Reservoir Capacity | 4 Liters Lube Original Grease Cartridge
Specified grease for YMT (NLGI No. 000 to 2)

Grease Level Alarm , No Cartridge Alarm

Grease
Alarm Output

Dimensional drawing

95
-
O -—-—-—n
Pl
T
|
- I_‘
o1
1
it |
1
1
=
1
1

i
1
o I | Emergency
[ : YMT| I alam output
1 1
13 5 Y
I I - 2
— | o1
AC100V : @D il
input ) T 0 _E Eg Patlite
I— 3 °
E
YMT Pump

Directions for use |

* Use recommended greases

* Never use molybdenum disulfide-contained grease

* Use lithium greases. (Contact us for consultation when other than
lithium grease 1s used.)

* Do not use any greases containing substances that attack brass and
rubber.

* Avoid continuous operation

@ Related parts

Pump power
input 24 V DC,
DIN connector

Alarm signal output, DIN connector

C——— L S — TP
JI S |‘
s ‘? .w'
. 4 L
ow= .0 i“‘ < '
¢ > v
—
SP series progressive valve AP series progressive valve Main tubing Adapf bli Pn ic pump for pail Cartridge Controller
P71 P71 :P.174 : P.185 : P.86 P44 P44

43



& LUBE

Multi-Port Centralized Lubrication System YMT

Why Grease Cartridges ?

Grease cartridges are not only easy to replace but also prevent the introduction of air and/or

foreign substances into the system during grease refilling, thus insuring a steady delivery of clean
grease to lubrication points. These are the reasons why we highly recommend
Newly Developed Grease Pump : Model YMT the Lube grease cartridge pump system.
Capeable of controlling up to 5 lines.
Pressure Gauge
P
| Steel Tubing
Ve
. -
= 4-Liter Grease Cartridge (Standard)
Cartridge Cover Select the grease suitable for machine
All-weather reinforced plastic operation environment and conditions.
* Equippad with the original *Low Graase Level Switch™.
o
~ - Advantages of LUBE Cartridge Pump
Series Progressive Valve (with the performance indicator pin) Model SP © Significanty grease refiling time aing tothe resenoir pump.
© Biminates the introduction of air and/or foreign substances during storage and/or refiling.
Lube offers ferrography analysis to check lubrication conditions. '?3‘"’"‘“‘ Mm— A dring lmﬁmm
* Free of charge for the first analysis. for a conventiond resenvoir pump.

Lube Original Grease Cartridge Specified for the YMT Centralized Lubrication System

=
c
o
L
8
o
S
£
&
=

(Less frequent replacement work required. Thanks to 4 liters large cartridge capacity.)

PazZI[_IUSD HOG-HNIN

The original grease cartridges for LUBE centralized lubrication systems were developed from 30 years of trials and errors.

MP2 Lithium-based grease for g | industrial ines with ext pr property and a wide range of applica-

High-performance Grease for tion.
General Industrial Machines.

ganic moly with heavy load carrying capacity, abrasion resistance and | ——

YM2

g
High Load and High Pressire Grase seizure resistance.

LHL300
Exoslent in Lubricating Tight Lubrication Paints High-fluidity grease with excellent migration property and heavy load carrying capacity.
with a Small Amount and Low System Pressure

Grease for severe environments with excellent heat and water resistance. 4 t
High Temperature and Water Resistant Grease a g

LBL-2 ervronmentaty o

Biodegradable Grease y grease reducing soil and water pollution.

-
LFL_H I LFL-H1 is certified as a H1 grade lubricant by NSF, the organization approved by the ANSI, and safe to use in food, .
industries. -—

age and
Food S o Laemt [H1 Grade Grease] is defined as the grease that s safe to be in accidental contacts with food.

YMT Pump Controller

Controller Specifications

10— 12 150 _.’ Input Voltage AC100V, AC200V 50/60Hz
10 | Discharge Volume Control | Timer or Count

).

" e ® L d Discharge Time é?ﬁg]?gtﬁglgtgg)the Selecting Switch)1 to 99 minutes
Number of Count 1 to 99 counts (1-count step)
§ 3 Interval 1 to 99 hours (1-hour step)
- Grease Level
J - No Cartridge

glampbseeton - Pressure Alarm

N_;"* H\\ MountingHole M5x4 . - Valve Malfunction (Count Mode only)
) ; Normally Open or Normally Closed
T Alarm Signal Output Rated Load : 200V 2A or less
Input Signal Proximity Switch  Number of Signal Input: 1 to 5
Proximity SwitchInput | Protection Class and Standards | CE (Applied ), IP65
Model Part Number
Input Vol
Pump Power Output 24 VDO 1D VAC 10 200 VA YMT-C-E-S-AC 300421-088-200
Terminal box
115 .
i
N A
S
! M Model Part Number
BE | YMT-TBOX 300423
40375
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8 Indication {HEX2~
8 Indication
T g indication 174
Model Part Number Model Part Number
PUY-6 539291 PUY-8 539292
@Material: SCM435H @Material: SCM435H
27
$22
§ @B I -
o ‘
Model Part Number Model Part Number
BPY 530911 SWY 530910

@Material: A2011

@Material: Teflon

- _/M‘ 4-Rct/a
Yyl
21
27
(28)
Model Part Number Model Part Number
RTY 539310 JVY 530937
@Material: S45C @Material: S45C
2R1/4 52
Model Part Number Model Part Number
SCY 550130 GV50-R 500649

@Material: SGP

Assembly




Positive Displacement Injector (PDI)

System for Small-Medium Machines

[Pump)
f ; | Positive Displacement Injector (PDI) System
z% EGM (Cartridge type) 47
v |
FONHIOS47C Positive Displacement Injector (PDI) System 49
] EGH




& LUBE

Positive Displacement Injector (PDI) System

EGM

| Motor driven piston pump

EGM-10S-4- IC
Cartridge
200m£

400m£
700m4

Wiring diagram

(Black)

Motor
(White) N
O

Solenoid
(White) (Blgck)

g T
(Thermal
protector)

+ o0 O—

DC24V Input

Hydraulic circuit drawing

% \ Cartridge

Relief valve

Solenoid

Discharge port Rc1./8

@ Related parts

[EGM-10S-4-4C]

[EGM-10S-4-7C]

B Discharge volume | 10m£/min
Discharge pressure| 10MPa
Motor 20W/0.8A

Power DC24V | Pressure relief solenoid | 26W/1.1A
Total 46W/1.9A

Pressurization |Max. ON time: 7.5 min.

Power distribution rate | Max.25% (20°C)

Working Viscosity | Cartridge grease No.000,00,0,1

Recommended grease | MPO, FS2, MT1

Cartridge size | 200m£ , 400m£ , 700m£

Weight 1.8kg (4C) , 2.8kg (7C)

Pressure relief | Built-in solenoid

l Directions for use ,

* Use recommended greases.

* Never use molybdenum disulfide-contained grease

* Use lithium greases. (Contact us for consultation when other than
lithium grease 1is used.)

» Do not use any greases containing substances that attack brass and
rubber

» When refilling, take care not let foreign matter in the grease.

* Avoid continuous operation

» For normal operation or when filling grease into the main tubing,
please remember to adhere to the 3 to 1 ratio for off time to running
time not exceeding 7.5 minutes. Failure to follow this could result
in permanent damage to the solenoid not allowing the pump to ever
build pressure.

|
&
,
At =1

i

PN A :
;

Main tubing
: P74

Pressure gauge
: P85

MGLA metering valve
: P61

GPL pressure switch
:P.62

] ’,‘4
MG2 metering valve MG2C metering valve JVPA junctions MGI metering valve
1 P57 : P57 1 P.58 : P59
' i =
A <t ‘t"'
Adapter assemblies LUBE original grease : LHL
: P.185 P.81 1 P.82
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Dimensional drawing

=

400

wn
~N
4N
{ _\ | \} Installation hole 4-¢9 g’_g L
# : N ¥ | R
1o~ R £33
RV S I, | — {__ — ol &Eg
- """ --——— - - £
i T TN 2 A-H—t 308
| | ! — - 1 T ™~ Air bleeding valve ng,fh, 8
' ' ! ' g3s
I 1—d—t ]~ At He) 3 5532
! i i &=
5 LTl
4 ® ® , .
104 13
(127 76 \

\ Discharge port Rc1/8

[EGM-10S-4-4C]

(Sticker)
104 m h ( n 3
} i i
i | ;
! i .
! i |
! i 7 i
- 499
I 9 1( ndtallat i § : hoa "
o nstallation ; Ne—
-< | g \C\_|> hole ] S
e o &)
-‘ 20 NPT -—-F-— T 8| - kel T Air bleeding
. ‘_'.E‘_ -| o~ "" J k H N H ! valve
| T =) T H Air bleeding + P L In.
H Jr |> ' P | 5 valve 1} |
LT : ' ® ry .
. HEEHS N 141 104\ |16
48 3 + 1 179 3\
Motor wiring Discharge port Rc1/8
127 176 \\ Disch Re1/8 (L=300) 2
echargs port e Solenoid wiring
(L=230)
[EGM-10S-4-2C] [EGM-10S4-7C]
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Positive Displacement Injector (PDI) System

EGH

| Compact, low-cost manually operated pump

EGH-[1[]

Type of reservoir (effective capacity)
Reservoir type (260m£)
Cartridge type (200m¢£)
Cartridge type (400m¢£)

pecifications

EGH-3P
Discharge volume | 1m#/stroke
Discharge pressure| 10MPa (safety valve set pressure)

Pump

Working Viscosity NLGI No.000. 00. 0. 1 (lithium grease)
Recommended grease | MPO. FS2, MT1

Reservoir Size 260m¢#

Weight 1.4kg

Pressure relief Manual pressure relief lever

EGH-2C EGH-4C

Discharge volume | 1m#/stroke

Discharge pressure| 10MPa (safety valve set pressure)
Working consistency | Cartridge grease No.000, 00. 0. 1 (lithium grease)
Recommended grease | MPO. FS2, MT1

Cartridge size 200m£. 400m¢£ Cartridge

Weight 1.4kg

Pressure relief Manual pressure relief lever

Pump

@ Related parts

Cartfridge type
[EGH-4C]

Reservoir type
[EGH-3P]

Cartridge type
[EGH-2C]

| Directions for use

* Use recommended cartridge greases

* Never use molybdenum disulfide-contained grease.

* Use lithium greases.

* Do not use any greases containing substances that attack brass and
rubber.

» When refilling or replacing cartridge. take care not let foreign matter
in the grease or pump.

« After refilling or replacing cartridge, always loosen the air bleed
valve to purge the pump of air.

* Use the pressure relief lever correctly.

Hydraulic circuit drawing

~~_Reservoir
Refilling port
P R
_Q_.

Relief valve

L
L ez depressurned
vahe
Discharge Port O

>
$\ Air bleeding valve

. i

.

[ §

JVPA junctions MGI metering valve

MG2 metering valve MG2C metering valve
P57 : P : P.58 : P.59

p.57

Hand grease gun LUBE original grease :
: P86 P.81

)

Main tubing Adapter assemblies

Pneumatic pump for pail
1 PA74 1 P.185 1 P.86

Pressure gauge
: P.8s
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Dimensional drawing

(310)
L
B
i
T
!
i
i
|
[ i | sticker
L= R
|
i
i
i
8 i
i
i
gl [ 9iF !
o ! 3-¢9 Installation hole
i .
H Filling port b 259
& N1 - 588
1= : ist
] 839
— _‘%__l © Handle lock S%T:l
oo
3 =33
T 8 Q

Discharge port (Rc1/8)

Reservoir type
[EGH-3P]

(310)
9.5°) f
! =
o ! 3 i
H Y -
. | | .
\ .
NN i - P !
NI i[7]| Sticker ¥ (35 i I
= N, i NN . i
5 hS 3 i RN ( ! I
= ‘ NN Wi :
| NN HAR !
i NN | 1
3¢9 Installation hole . N, \\ i i
(@ ! 3¢9 Installation hole St
I . .
. N Y
L SN I¥H RNHARES
L - - = L
Handle lock £ A
Handle lock bleeding;
S valve
70 70 (150)
Discharge port (Rc1/8) Discharge port (Rc1/8)
Cartridge type Cartridge type
[EGH-2C] [EGH-4C]
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Positive Displacement Injector (PDI)

System for Small-Medium Machines

MG2 - MG2C

[Valve]

Metering valves for LHL system 53
MU

Junctions for MU - metering valve 54
MUJ

Metering valves for LHL system 55
MDP

Grease metering valve 57
MG2 - MG2C

Junctions for MG2 + MG2C metering valve 58

JVPA

Metering valve for grease with

clogged line detection 59
MGl

Metering valve for grease with

performance monitor 61
MGLA

Pressure switch for grease system 62

GPL

Junction 63
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Metering valves for LHL system
S Series MU

The MU style valves are junction mounted Positive Displacement
Injectors. Designed with lower operating pressure suitable for use
only with LHL and the P-107 pump. 3 types are available for 4mm tail
tubing connection. MU has a female hole for a compression bushing,
MU-N Type have a male stem for a compression nut, and the MU-C
type incorporate a push to connect fitting.

Specicatone Wl Ve

Operating pressure 1.5MPa Model Part Number | Discharge volume (m£) | L (mm) | Mark
Reset pressure 0.4MPa MU-5 205872 0.05 374 >
MU-10 205873 0.1 ) 10
MU-20 205874 0.2 504 | 20
MU-5N 205912 0.05 414 5
MU-10N | 205913 0.1 ) 10 | HEX12
MU-20N | 205914 0.2 544 | 20
MU-5C 205922 0.05 46.7 5
MU-10C | 205923 0.1 10
MU-20C | 205924 0.2 59.7 | 20

Operation chart Dimensional drawing

[ Pump cperation
g g 2
E H E M8 X1 (@4 tubing) M8 X1 (@4 tubing)
il |
N i HE HE HE
¥z LS Iz
Discharging |
) -
Discharge [ < S l ) tj I_
volume D
L volume % 23 )
e ! S Lririg
ll:rtoduamn ':: 2 Production > b ach e
| > > © lot 1 h - ) 1 -
{ M10x 1 Production| | o
4| H ot
it Miox1 A | ¥
Et.‘ Miox1 A
b O ﬁi-
“ %5_/'1'
O-ing -
-
— [MU-5] [MU-5N] [MU-20N]
Pressure starts fsing bafore dscharge  Dischargs of grease completed Upper chamber being filed
(start of prassure bulkl up) (maximum pressure) (plston retuming)
@ Related parts
| -—
3 T o . \ B =N
< 4 =)
7] 5 (o | | =
| . 3 A _ 4
() I ]
P-107 Pressure gauge Main tubing Branch tubing Adapter bli Compression parts Adapters KEN-T
:P.35 : P85 1 P74 1 PATH : P.185 :P.169 : P.A75 1 P.188

\
1Y
s
wil

KEN-M
: P.188
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MU Valve Junctions & Special Fittings

l For MU small metering valve installation

Dimensional drawing

M10x 1
Rc1/8 O-ring
- Model Part Number
MU-SC 619841
@Material: Brass (C3604)
[Connector assembly]
M10x1 for MU valve R1/8
Model Part Number
145 | 8 MUA 611850
(22.5) @Material: Brass(C3604)
[Adapter]
Miox1 O-ing
- - ﬂ - Model Part Number
E — MU-BP 619840
@Material: Steel (SUM24)
[Plug assembly]
! 1 ! ! I
T 1 T of v
000"
Vale asserbly IR R ' Model  |Part Number Specifilcation Ls Le
3-M10x1 MUJ- 1S | 216101 |Single type for 1 port 31 20
L2 13 MUJ- 2S | 216102 | Single type for 2 ports 47 36
o \ 8.5 MUJ- 3S | 216103 |Single type for 3 ports 63 52
. : : : » ! MUJ- 4S | 216104 |Single type for 4 ports 80 68
© G- i e ' MUJ- 5S | 216105 [Single type for Sports | 96 | 84
B S & MUJ- 6S | 216106 |Single type for 6 ports [ 112 | 100
Pipe  tion ' MUJ- 7S | 216107 [Single type for 7 ports [ 128 | 116
2-Rel/8 L1 MUJ- 8S | 216108 |Single type for 8 ports 144 132
[Junction MUJ-3S] MUJ- 9S | 216109 |Single type for 9 ports 160 148
] . MUJ-10S | 216110 |Single type for 10 ports | 175 | 164
1 H ! ,O_I o
@‘@@V e Model  |Part Number Specifilcation Ls L.
16 16 ! MUJ- 2D | 216121 |Double type for 2 ports 31 36
M10x4 MUJ- 4D | 216122 | Double type for 4 ports 47 52
— 52 -~ s MUJ- 6D | 216123 |Double type for 6ports | 63 | 68
\ 2 T 5 MUJ- 8D | 216124 | Double type for 8 ports 79 84
| ! ! hmf & | MUJ-10D | 126125 | Double type for 10 ports 95 100
2 - I T MUJ-12D | 216126 [Double type for 12 ports [ 111 | 116
—-—4i ————— ]L—>—--; ----- - @ i MUJ-14D | 216127 |Double type for 14 ports | 127 132
i i i i MUJ-16D | 216128 | Double type for 16 ports | 143 148
2-Rc1/8 ' 6‘3 ! T @Material: Aluminium (A6063S-T5)

[Junction MUJ-6D]

54
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Metering valves for LHL system

S Series MDP

MDP Metering Direct Plunger valves are designed to be installed
at the lubrication point. By doing so minimizes the ability for
clogging do to separation and allows even further monitoring of the

main line pressure.

Operating pressure

1.5MPa

Reset pressure

0.4MPa

Model Part Number | Discharge volume (mg) | L (mm) | Mark
MDP- 3S 205891 0.03 3
MDP- 5S 205892 0.05 395 5
MDP-10S 205893 0.1 10
MDP- 3E 205896 0.03 3
MDP- 5E 205897 0.05 36 5
MDP-10E 205898 0.1s 10
MDP- 3HS 205901 0.03 3
MDP- 5HS 205902 0.05 36.5 5
MDP-10HS 205903 0.1 10
MDP- 3HE 205906 0.03 S
MDP- 5HE 205907 0.05 33 5
MDP-10HE 205908 0.1 10

Dimensional drawing

o : o
. \ sk
R1/8 R1/8
(Lubrication point side) ™\, , T ubdu:u‘r(pzi a9 (Lubrication point side) ™\ “ (Lwriu!:?n/;hﬂ side)
Discharge volums F % % - Discharge volume | |; % % -
r 3 Discharge volume 1 Discharge volume 8
i T ==t '
[0 0 ™~ =3 [~ 4n
Production lot N Production lot s :‘ o]
Production lot s || Production lot s "
Ri8  / Ri8  / ; /J
(Junction side) (Junction side) I:;B‘:;L'(‘t:‘:x‘bmg) _{M(;L‘(L‘ﬂ‘d)_/
[MDP-5HS] [MDP-5HE] [MDP-5S] [MDP-5E]
@ Related parts
& i oy fe
L I W
W | )
P-107 Pressure gauge Main tubing Branch tubing Adapter bli Comp 1 parts Adapters
: P.35 P85 P74 1 PATA : P.185 : P.169 : P75
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Junction header
MDP valve

MDP valve Junction header

weweoe|dsiq eAlIsod

w
E
2
=
g
c
E
=
8
=
p=l
3

10} WaysAs ([ad) 10308(u)

‘ MDP valve

Junction header

Junction header
MDP valve
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Grease metering valve
MG2 - MG2C

MG2 valves are positive displacement injectors which
use compression hardware for connecting metal or
nylon tail tubing. MG2C valves are push to connect
style for nylon tubing only.

[MG2 - MG2C]
[ Mocel
Operating pressure 2.5MPa Model | Part Number | Discharge volume (m£)| L (mm) | Mark
Reset pressure 1.4MPa MG2-3 205741 0.03 3
MG2-5 205742 0.05 48 5
MG2-10 | 205743 0.1 10
MG2-20 | 205744 0.2 20
MG2-30 | 205745 0.3 64 30
MG2-50 | 205746 0.5 50
. MG2C-3 | 205731 0.03 3 HERLE
Grooving 53.5

MG2C-5 | 205732 0.05 5
3% Grease valve has the grooving MG2C-10 | 205733 0.1 10
as shown in the picture. MG2C-20 | 205734 0.2 20
MG2C-30 | 205735 0.3 69.5 30
MG2C-50 | 205736 0.5 50

Operation chart

M8X 1 (¢4 tubing) @4 Nylon tubing
p— NVEE NS
= e X OEE &

H—HH : .

=
g
g
o
H
8
H
L]

B S T
ood "
Discharge Dischi
> | volume © volum:rge
Ouing and cellar go up Production’ H ion ) '
SR [ e ot i o N
(o8} In e measuring Ouring and collar. M o ot | k&
chamber. F (|| i the meantims, | ®?
e ra e 34 '
1o chack rae 3
Trom e footin : » : A
Grease (olf) moves.
to o mesarg M12x1 i Mi2x1 i
T I |
¥ Innee procawrs discharged
(EPump pressurtzing (EMoasuring
Conpletion of discharge (Under preasur o) iphton retuming) "E?
O-ring / O4ing /
[MG2] [MG2C]

= L& - g%,

EGM-10S4-7C GH-3P EGH-4C Pressure gauge Main tubing Branch tubing Adapter assemblies Compression parts
P47 1 P49 : P49 : P85 1 PATH 1 PATH : : P.169
S ; s e
i fe | =~ ‘—-i’-g
i e ] [
Adapters KEN-T KEN-M
: P75 : P.188 : P.188
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MG2 Valve Junctions & Special Fittings

| For MG2 - MG2C metering valve installation

For piping connection parts, see P. 51

Dimensional drawing

— Model Part Number
24 — SCP 619803
Lty @Material: Brass (C3604)
[Connector assembly]
M12X1 R1/8
o Model Part Number 253
LL Adapter for MG2 or MO2 611825 “—;’% %
22 @Material: Brass (C3604)  [iisie)
[Adapter] S%ﬂ
=58
Mi2x1 :3; % §
& 2 Q
— H} Model Part Number
o P8 BPP 619802
@Material: Steel (SUM24)
[Plug assembly]
Model  [Part Number Specifilcation L Lz
B JVPA- 1S | 216001 |Single type for 1 port 33 22
TT' 2—07 JVPA- 2S | 216002 |Single type for 2 ports 49 38
T 1 Iu,\ — e EI JVPA- 3S | 216003 |Single type for 3 ports 65 54
_ {_:?"__;__L_L h S D R| 1 clamp face JVPA- 4S | 216004 |Single type for 4 ports | 81 70
—l JVPA-5S | 216005 |Single type for 5 ports 97 86
r,ﬁ.' 2.Mi2%1 JVPA- 6S | 216006 | Single type for 6 ports 113 102
JVPA-7S | 216007 |Single type for 7 ports 129 118
L ] JVPA- 8S | 216008 [Single type for 8 ports | 145 | 134
JVPA- 9S | 216009 |Single type for 9 ports 161 150
JVPA-10S | 216010 |Single type for 10 ports | 177 166
JVPA-11S | 216011 | Single type for 11 ports [ 193 182
JVPA-12S | 216012 |Single type for 12 ports | 209 198
] Clamp face Model  [Part Number Specifilcation Ls L.
JVPA- 2D | 216021 |Double type for 2 ports 33 11
JVPA- 4D | 216022 |Double type for 4 ports 49 38
JVPA- 6D | 216023 | Double type for 6 ports 65 54
o JVPA- 8D | 216024 |Double for 8 S 81 70
{@I@I@M@I@I@m JVPA-10D | 216025 |Double ttz: for 10p$rts 97 86
' _ JVPA-12D | 216026 |Double type for 12 ports | 113 | 102
[Junction JVPA-12D]
JVPA-14D | 216027 |Double type for 14 ports | 129 118
JVPA-16D | 216028 | Double type for 16 ports | 145 134

@Material: Aluminium (A6063S-T5)
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Metering valve for grease with clogged line detection

MGI

MGI valves are Positive Displacement Injectors with

clogging indication. When there is a clogging issue, the red

pin pops out for visual indication of a problem.

pecifications

[JV-45-MGI-10-10]

Dimensional drawing

Operating pressure 1.5MPa _
I
Reset pressure 0.5MPa & }=
Detection pin operating pressure 1.5MPa
% Material: Brass M8X1 (¢4 tubing) 40 5,
e ™
Model |Part Number | Discharge volume (mg£)] L (mm) Mark :
MGI-3 205174 0.03 3 }
MGI-5 205175 0.05 66.5 5
MGI-10 | 205176 0.1 10 1ML S
MGI-20 | 205177 0.2 74 20
MGI-30 | 205178 0.3 30
@
MGI-50 | 205182 0.5 85.5 50 'J‘EI\M
Directions for use
* When installing the valve on a junction side, screw it into place with
a wrench applied to the valve body.
* When connecting the valve to piping, turn bushing holding nipple
with a wrench.
Nipple
(Use sealing compound)
@ Related parts
EGM-10S-4.7C EGH-3P EGH-4C JV Junction Pressure gauge Main tubing Branch tubing Adapter assemblies
1 P47 : P49 P49 P63 1P85 : PATA 1 PATA 1P.185
W, o
6 I ow
Compression parts Adapters
: P.169 : P.A75
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Piping layout (Example)

ST-4Z
¢4 Copper piping

SA4-16
Straight adapter

3.
288
85
o
883
323
\ 33
(DN
/ ™~ (o)
ST-8Z
Main tubing ¢ 8 S z MGl valve
\

S81-SC

Connectors: Straight BP-1

Blanking plug
/
@

At this mark, use sealing compound at the point.

‘ At this mark, it means tightening torque (See the mark in tightening torque chart on P. 219).
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Metering valve for grease with electronic
performance indication

MGLA

MGLA Valves are designed to be used with grease and incorporate the use of
a Micro Switch to allow monitoring of the most critical of lubrication points
on the machine. They can be wired either normally open, normally closed or
both to monitor both pressure rise and pressure relief. If installed very near
the end of the main tubing can also be used as a pressure switch monitoring
the integrity of the main line tubing.

pecifications

[MGLA]

Dimensional drawing

Discharge volume  [0.1. 0.2, 0.3. 0.5m£/stroke
Operating pressure | 2.5MPa
Reset pressure 1.2MPa

. AC125V 2A AC250V 2A
Contact capacity DC30V 2A

Material:Zinc Die Casting (ZDC)

MGLA
Model Part Number Discharge volume (m¢) | Mark
MGLA-10 205515 0.1 10
MGLA-20 205518 0.2 20
MGLA-30 205588 0.3 30
MGLA-50 205589 0.5 50

Wiring diagram

COM NO NC
Black White Red

Contact type

@ Related parts

(290)

30
] L ._'\\
Y

e %f
' ' i
L (™) i

Amt

18 =|I é i
= @m EE
_20_. 1% ’

[MGLA-20]

& ' C
= 1}
=
EGM-10S4-7C EGH-3P Pressure gauge Main tubing Branch tubing Adapter assemblies Compression parts
1 P47 1 P49 :P.85 :PATH :PATH 1 P.185 : P.169
" o)
‘; w’
Adapters
: P75
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Pressure switch for grease system
GPL

GPL pressure switches are designed to be used with grease and are
intended to be installed very near the end of the main line tubing. The
design of the GPL removes all the grease from inside the body of the
switch making them extremely reliable and long lasting. GPL pressure
switches are also available with a din plug option.

[GPL-30]

GPL-30

Operating pressure 3.0MPa+20%
Reset pressure 2.5MPa+20%
Max. working pressure 10MPa
Rated voltage AC250V, DC30V
Micro Resistance load |2A (AC250V, DC30V) _
switch spec | Service life: 200,000 switchings (loaded) o5 D
Structrual JIS moisture-tight, conforming to 28%
protection: IEC IP67 %%g
GPL-55 558
Operating pressure 5.5MPa+0.4MPa ?z;g 8
Rated voltage AC250V, DC30V ' . Z3 §
Micro Resistance load | 2A (AC250V, DC30V) ":' Ela @ 22
switch spec Service life: 200,000 switchings (loaded) i \' !
Structrual JIS moisture-tight, conforming to i i i I e
protection: IEC IP67 i i b
# Production lot indicates bottom number of the year and month. i 5#4 (:m‘ :
[A(January)~L(December)] , Type : Prod:::ﬁon i o
! i
; ; L snove
Model Part Number ) e i
GPL-30 209282 i | {‘\ERL
GPL55 209392 j n )| =l
25 125
Wiring diagram 2 235
30.5
GPL-55

Material: Alminium Die-casting (ADC)

COM NO NC
Black White Red

Contact type

@ Related parts

.: | i@ -
ET [w,

EGM-10S4-7C EGH-3P EGH-4C Pressure gauge Main tubing Branch tubing Adapf bli Compression parts
1 P47 : P.49 : P49 :P.85 : PATH :PATH : P.185 : P.169
. = K = R
[ fe ‘*i dalk= &
7 e —
bow | i
Adapters KEN-T KEN-M
1 PA75 1 P.188 : P.188
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Junction

| For main piping, separating and MGI metering valve installation

Dimensional drawing

[JVv-6S]

AT -5 -~ Model Part Number
2Rt/ aw S S V-2 206470
T 2'9 @Material: Zinc Die-casting (ZDC)
Model Part Number Specifications
JV-3 206471 Single type for 1port
@Material: Zinc Die-casting (ZDC)
Model Part Number Specifications L L2
4Rc1/8 JV- 4S 206472 Single type for 2 ports 49 38
gm JV- 58 206473 Single type for 3 ports 65 54
L3l V- 6S 206474 Single type for 4 ports | 81 70
JV- 7S 206475 Single type for 5 ports 97 86
JV- 8S 206476 Single type for 6 ports 113 102
JV- 9S 206479 Single type for 7 ports 129 118
[V4S] JV-10S 206543 Single type for 8 p.orts. .145 . 134
@Material: Zinc Die-casting (ZDC)
o7 Ay 4Rc1/8
Model Part Number Specifications
JV-4D 206464 Double type for 2 ports
@Material: Brass (C3604)
Model Part Number Specifilcation Ls L2
JV- 6D 206465 Double type for 4 ports 49 38
JV- 8D 206466 Double type for 6 ports 65 54
JV-10D 206467 Double type for 8 ports 81 70
Jv-12D 206468 Double type for 10 ports 97 86
JV-14D 206469 Double type for 12 ports | 113 102

[Jv-8D]

@Material: Brass (C3604)
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Series Progressive System for

Small-Large Machines

[Pump)
Progressive electric pump
GMNH 65
GMNH-4-7C .
Progressive manual pump 67
EGH

!

EGH-4C
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Series Progressive System motorized grease pump \

GMNH (High pressure type)

Motor-driven cartridge grease pump. Use with
progressive metering blocks makes possible [GMNH-4-4C)
discharge volume adjustment according to pump
operation time.

[GMNH-4-7C] [GMNH-1-7C - GMNH-2-7C]

Wiring diagram

HOW to order

G M N H - artrldge type 43 2 - @Condenser
AC100V 6F
(4 Cartridge type | YT (GMNH-1-4C, GMNH-17C)
Cartridge SINLUNIONLA| Ac200V 1.5uF
400m 1) Teminal box inside  (GMNH-2-4C, GMNH-2-7C)
Voltage 700mll frowsr
AC100V Condenser
AC200V J;.L (L d)_T
[High pressure type] DC24V Connecting diagram

pecifications Hydraulic circuit drawing

Pump Discharge volume | 10m£/min . :
Discharge pressure| 20MPa (safety valve set pressure)

Motor Power DC24V¢ 1/0.65A | AC100V¢$ 1/0.65A | AC200V¢ 1/0.65A faliof valve
Output 15W DC brush motor 25W ignition motor

Working Cartridge grease No.000,00, 0, 1 (lithium grease) :

Viscosity v

W MPO, MP1, FS2

Cartridge size| 400m#£, 700m#

Weight 2.8kg (DC24V), 3.1kg (AC100V, 200V)

| Directions for use |

* Use recommended greases.

* Never use molybdenum disulfide-contained grease

* Use lithium greases. (Contact us for consultation when other than lithium grease is used.)
* Do not use any greases containing substances that attack brass and rubber.

@ Related parts

"
SP series progressive valve AP series progressive valve Pressure gauge Main tubing Adapter assemblies LUBE original grease:
P71 P71 : P85 1 PATH : P.185 P.81
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Dimensional drawing

o
S rta o
S . g
&

F] I
391
S
i
1
391

1l Air bleeding valve _|__l)JJ = E i =5
=l Lr:)s:uanon—@@g O wsn 2 ; o

4-99
i 100
Discharge i -
118
g(énT o (z30) | Installation Discharge
A 128 hole 5-¢9 port Rc1/8
[GMNH-4-4C] [GMNH-2-4C + GMNH-1-4C]
558
353
327D
w Q(S
O3
58
gé
Q
@
— 9
H %1 i
Shzagaad i
— - |
I
>___ - — '
[;41 '>—__- — )= i
i
(345) " J ™ g‘ - _]:
it do i Air bleding| .
I—. ST Alr bleeding : _valve — '
L T ™ S e o
A t Installation | =1~ T Installation = Q_’
=L 1) _+—"1 hole 499 T hole 5-¢9 b
? T,a 0 B (t=3.2) = b H
i o | - N L
70 e -8
Discha Discharge |~ 75 HE
197 port Rcr1g/°8 1335 port Rc1/8 1335
[GMNH-4-7C] [GMNH-1-7C + GMNH-2-7C]
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Series Progressive System manual grease pump

EGH

| Compact, low-cost manually operated pump

EGH-1]

Type of reservoir (effective capacity)
Reservoir type (260m¢£)
Cartridge type (200m4)
Cartridge type (400m£)

pecifications

EGH-3P

Discharge volume | 1m£/stroke

Pump

Discharge pressure | 10MPa (safety valve set pressure)

Working Viscosity NLGI No.000, 00. 0. 1 (lithium grease)

Cartridge type
EGH-4C

Cartridge type
EGH-2C

Reservoir type
EGH-3P

Hydraulic circuit drawing

Cover

J
N Follow plate

~~__Reservoir
Refilling port
.
._o_

Relief valve

L
[
. Manual depm(lrized
vaive

~
%Air bleeding valve

Recommended grease MPO, FS2. MT1

Reservoir Capacity size 260m£

Weight 1.4kg

Pressure relief Manual pressure relief lever

EGH-2C EGH-4C

Discharge volume | 1m#/stroke

Pump

Discharge pressure | 10MPa (safety valve set pressure)

Cartridge grease No.000. 00. 0. 1

Working viscosity (lithium grease)

Recommended grease MPO. FS2. MT1

Cartridge size 200m£. 400m¢£ Cartridge

Weight 1.4kg

Pressure relief Manual pressure relief lever

@ Related parts

Directions for use

* Use recommended cartridge greases

* Never use molybdenum disulfide-contained grease.

* Use lithium greases.

» Do not use any greases containing substances that attack brass and
rubber.

* When refilling or replacing cartridge, take care not let foreign matter
in the grease or pump.

« After refilling or replacing cartridge, always loosen the air bleed
valve to purge the pump of air.

* Use the pressure relief lever correctly.

L
P s % m— .
/ -
M., §
i

SP series progressive valve AP series progressive valve Pressure gauge Main tubing
: P71 : P85 tPATH

Adapter assemblies Pneumatic pump for pail Hand grease gun LUBE original grease :
: P.185 :P.86 : P.86
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(310)

+

E
i

T
i
i
i
!

[ i | sticker
1= B
|
i
i
|
8 i
i
i
2 IR
o ! 3-¢9 (Installation hole)

| .

A |_ Filling port \'\

A e
S Hande k| _
— .‘%_I_-___l 0 andle loci

T Air bleeding
valve
~/
T
70

(150) §%’ &
O~ oy
Discharge port(Rc1/8) ) 530
Reservoir type 25
[EGH-3P] 3}%
88
5 3
«Q
[
, (310)
L 0
A (9.5°) T
M i ' !
| : D I
. ! J
| H I
i N : |
i N Y i
i \.\.\\‘ Sticker Vo \ k“'s !
. | N \‘\ N i !
8 i N N, i
(] ' NN !
i NN I I
i NN | |
w 3-¢9(Installation hole) AN i i
i 3-¢9(Installation hole) N
SN N v
- 7 D
) ry - -
~ L0
2 Handle lock £ o Air ~
Handle lock bleeding,
t - valve
70 70 (150)
Discharge port(Rc1/8) Discharge port(Rc1/8)
Cartridge type Cartridge type
[EGH-2C] [EGH-4C]
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Series Progressive Valve
AP - SP

AP & SP are mono style progressive metering blocks. They are a piston-type metering
device which reliably dispenses lubricant to each point on the machine. Their mono style
of fixed displacement, and the flexibility of combining outlets provides a large variety

of metering possibilities. Monitoring can be done visually with a pin movement or
electronically with a proximity sensor.

pecifications

Production discontinued.

Replaced by SP valves.

@ o
wrevwere>y

£

Discharge volume 0.2m4/stroke Model Part Number No. of discharge ports
Discharge port 6mm or 4mm tube AP-4K 205680 4
Grease inlet Rc1/8 AP-4 205690
Max. working pressure 20MPa AP-6K 205681
Minimum operating pressure | 2MPa :gg S 228222; e
Working consistency NLGI No.000~2 AP-8K 205682
Performance monitor Indicator pin (K type) AP-8 205692 8
Material AP:Aluminum Die-cast AP-8S 205687
SP:Aluminum AP-10K 205683
AP-10 205693 10
e e
AP-12K 205684
AP-12 205694 12
Mode! Bt ey AP-12S 205689
SPB 611785
SW-10 207611 Model Part Number No. of discharge ports
SPC 611677 SP-4K 205530 4
SPA-6 619780 SP-4 205540
SPS 611695 SP-6K 205531
SPN 611784 2?25 ggggé 9
SPA-4 166005 SP.8K 205530
SP-8 205542 8
SP-8S 205537
SP-10K 205533
SP-10 205543 10
SP-10S 205538
SP-12K 205534
SP-12 205544 12
SP-12S 205539
S: With proximity sensor adaptor
K: With indicator pin
# L. See dimensional drawing.
® Related parts

i || &
i i

- |

GMNH-4-7C EGH-3P EGH-2C EGH-4C

Pressure gauge
: P.65 : P67 : P67 : P67 |

W, | p@E

b ;
o | &
Compression parts Adapters
: P.169 1 PATS

Main tubing

Branch tubing

1PATH

Adapter assemblies
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Dimensional drawing

Grease inlet
Grease inlet Rc1/8
Rc1/8
TPV =2 -
Mi2x1
- ¢ —_ — Q_ i
i I
60 2-955 . Outlet sleeve
20 - Paccharge M12 type proximity
: < Discharge eMiox1) | sensor can install here
_QE}.L A —§ port P.88
{E T (4-M10x1)
T w o
H !
3 —-—-— o § -
I
]
o I o
[
(905) : Indicator pin |
[SP-4K] [AP-6S]
This is just an example
ST-6Z ¢6 Steel tubing
(ST-8Z ¢8 Steel tubing) zop
/ gaz
EXoR
331
(7] Q(S
O3
$61-SC, $62-SC E61-SC(E81-SC) 28
E Adapter assemblies Adapter assemblies § s
«Q
[

CB-4,CS-4 |
% Compression parts
% ST-6Z
6 Steel tubing SPA4 |
/\Q 166005 i
/4 Steel tubing |

SW-10
207611
Sealing washer

SPB
611785
Plug

SPA-6
/ Outlet check body

SPN
611784

Clamping ring /

SPS
611695
Outlet sleeve /
3% CAUTION Do not use plug SPB for discharge port 1and 2 at any time. ST-6Z Qb
#6 Steel
tubing

@At this mark, use sealing compound at the point. E61-SC. E62-5C
Adapter assemblies

‘ At this mark, it means tightening torque (See the mark in tightening torque chart on P. 219).
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Operation chart
Step1

The grease is sent by the pump or the grease gun enters from the inlet of the
Grease inlet block upper part. The sent grease passes along the port shown in the dark
@ay color, reaches the right-hand side of a piston "A", and moves piston "A"
leftward. At this time, the grease on the left-hand side of a piston "A" passes
along the port shown in the light gray color, and is discharged from the outlet
of No. 2.

If piston "A" carries out a full stroke leftward, as shown to Fig. 2 by the dark
@ay color, the port which results in surface of a piston "B" will be connected, Grease inlet
and the grease from a pump will move a piston "B" leftward through this port.
At this time, the grease on the left-hand side of a piston "B" is discharged
from the outlet of No. 7 through the port shown in the light gray color.

Like last time, if piston "B" caries out a full stroke leftward, as shown to Fig.
3 by the dark gray color, the port which results in right-hand side edge of
piston "C" will be connect, grease will pass along this port, and a piston "C"
will be moved leftward. At this time, the grease on the left-hand side of piston
"C" is discharged from a No. 5 outlet through the port shown in the light gray
color.

If piston "C" carries out a full stroke, as shown by the dark gray color among
the right figure, the port which results in right-hand side edge of a piston "D"
will be connected, and a piston "D" will be moved leftward. At this time, the
grease on the left-hand side of a piston "D" is discharged from No. 3 outlet
through the port shown in the light gray color.

This time, as a result of piston's "D'""' camying out a full stroke, as shown by
the dark gray color among the figure, the port which results in left-hand side
edge of a piston "A" is connected, and a piston "A" is moved rightward. At
this time, the grease on the right-hand side of piston "A" which worked as last
operation grease is discharged from a No. 1 outlet through the port shown in
the light gray color.

Grease will be discharged by the same repetition as henceforth in order of
the outlet of 8,6, 4,2, 7,5, 3,and 1.

Setting of discharge volume/ Suggestions

.Setﬁngofdischargevolume.ooooo..ll::u..ooooo..llllaaooooo..lll

B As for each discharge port, 0.2 mi/stroke grease Is discharged at the time of a pump operation.
If one discharge port Is closed, the quantity from the closed port will be added to and discharged

X—7 8—Xx by the next discharge port below.
X—5 6—2¢

.SuggestionSIlIIIIIIIII...................IIIIIIIIIIIIIIIIII
X—3 4—x 1. Use only the specially designed SP fittings for discharge ports of the SP type valve.

2. When you attach the dischagre port Outlet Check Body please be sure to check whether the
441 2—2g Clamping Ring Is set correctly. Moreover, when you attach SPB plug into the grease dischagre

port, please be sure to remove the Clamping Ring, If present. If a Port Plug Is attached with the
Clamping RIng. set, the whole valve stops operating.
X: Plugged port will not discharge. 3. Use proper torque when Installing AP & SP Progressive Block specialty adapters.
1 : Discharge will be four (4) times the normal - 4 nstallation will become difficult If assembly of AP & SP Progressive Blocks Is begun with the
amount. ) middle discharge ports. Begin assemble at one end and continue to the other on each side to
2. 6 : Discharge will be twice the normal amount. insure proper and more efficlent assembly.
5. Use the correct washer and proper torque when installing AP & SP Progressive Block port
plugs.
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for Small-Medium Machine

[Pump]

Motorized grease pump
EGM-T 75

EGME-T 77
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Dual-function motorized pump
EGM-T

Can operate both PDI and series progressive systems by
switching built-in solenoid valve.

X

[EGM-10T-4-4C] [EGM-10T-4-7C]

EG M-10T- 4 —D C Pump Discharge volume | 10m&/min
Discharge pressure | 10MPa (safety valve set pressure)

Cartridge m— Motor : : 20W/0.8A

200m4 DC24V Pressure relief solenoid | 26W/1.1A

400m4 Total 46W/1.9A

700m¢ Pressurization |Max. ON time: 7.5 min. (PDI Port)
Power distribution rate | Max.25% (207C)
Wiring diagram Working Viscosity | Cartridge Grerase No.000,00,0, 1
Recommended grease | MPO, FS2, MT1
PDI Network wiring Progressive Network wiring Cartridge size 200me' 400mz’ 700me
wnte) Y (@lac) Weight 1.78kg (2C), 1.83kg (4C), 1.8kg (7C)

Pressure relief | Built-in solenoid

’ Directions for use
DC24V Input DC24V Input

* Use recommended greases.

Hydraulic circuit drawing * Never use molybdenum disulfide-contained grease

* Use lithium greases. (Contact us for consultation when other than
lithium grease is used.)

» Do not use any greases containing substances that attack brass and
rubber.

* Avoid continuous operation.

» Normal operation or when filling grease into the (PDI) main tubing,
please remember to adhere to the 3 to 1 ratio for off time to running
time not exceeding 7.5 minutes. Failure to follow this could result
in permanent damage to the solenoid not allowing the pump to ever
build pressure.

» When filling grease into the (PRO) main tubing there is no limitation
of time which will damage the pump. Be cautious not to grossly
over lubricate your bearing surfaces.

- | &

Relief valve

PDI discharge port R 1/8

Series progressive system port Rc 1/8

@ Related parts

7 r

MG2 metering valve MG2C metering valve JVPA junctions MGI metering valve with MGLA metering valve with GPL Pressure switch Pressure gauge Main tubing
: P57 : 1 P.58 clogged line detection : P59 performance monitor : P.61 for grease : P.62 : P85 :PATH

P.57
| b
B % 4
ol ‘v
f § owme ¥

Adapter assemblies LUBE original grease : SP series progressive valve AP series progressive valve
: P.185 P.81 P71 P71

| -—

75
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Dimensional drawing
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Dual-function motorized pump

EGME-T

Can operate both PDI and PRO series progressive systems
by switching built-in-solinoid valve. EGME pumps have a
built in solenoid protection circuit which eliminate the 7.5 min

maximum running time of other EGM pumps.

EGME-10T- 4 -[]C

Cartridge

Wiring diagram

DC24V Input
Motor Solenoid
+) = =

i 2 3 4
Terminal box

Hydraulic circuit drawing

grease

Relief valve

PDI discharge port Rc 1/8

Series progressive system port Rc 1/8

@ Related parts

Production discontinued.
Replaced by EGME I -T.

0 Y u by
e E,‘
== — i! ¥
[EGME-10T-4-2C]
PN Discharge volume | 10m£/min
P Discharge pressure| 10MPa (safety valve set pressure)
Motor 20W/0.8A
Power : 2
DC24V Pressure relief solenoid | 1OW/0.4A
Total 30W/1.2A
Working Viscosity | Cartridge Grease No.000,00,0,1
Recommended grease | MPO, FS2, MT1
Cartridge size | 200m£, 400m£, 700m£
Weight 1.8kg (4C), 2.8kg (7C)
Pressure relief | Built-in solenoid

| Directions for use |

* Use recommended greases.

* Never use molybdenum disulfide-contained grease

* Use lithium greases. (Contact us for consultation when other than
lithium grease 1s used.)

* Do not use any greases containing substances that attack brass and
rubber.

* Avoid continuous operation.

B _l..’ :
I || ¥

MG2 metering valve MG2C metering valve JVPA junctions MGI metering valve with
: P57 : P57 : P58 clogged line detection : P.59
———
(R0
? ; .;
a £ .
e > i
1=
3 2
Adapter assemblies LUBE original grease : SP series progressive valve AP series progressive valve
: P.185 P81 P71 P71

GPL Pressure switch
for grease : P.62

MGLA metering valve with
performance monitor : P.61

Main tubing

Pressure gauge
1 P85 :PATH
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Dimensional drawing
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78






LUBE Original Grease

LUBE Hybrid Lubricant

. LUBE Original Grease 81
MP. FS. MT. LFL-H1
S . LUBE Hybrid Lubricant 62
- LHL300. X100

LUBE Original Grease

LUBE Hybrid Lubricant
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LUBE Original Grease

MP [High performance Lithium All Purpose Grease]

Excellent shear stability heat resistance, oxidation stability, water resistance,
rust preventive and load carrying capacity

e e
White Model Part Number Capacity consistency
MPO-4 249050 400m# 0
MPO-7 249060 700m¢
Color of Grease : Brown
400me 700me

F'S [High performance grease for heavy load carrying capacity]

Excellent heavy load carrying capacity, wear resistance, shear stabitity, heat resistance,
oxidation stability, water resistance and rust preventive property.

Green Model Part Number Capacity
- — Blue FS2-2 249069 200m£
FS2-4 249053 400m#
FS2-7 249063 700m4£
orense A Color of Grease : Green
—
=
| —
= @ Comparison of bearing life test results
200me 400me 700me

) 250 P 4,800 Hour

Ordinary Lithium based EP2
Fs2

Test conditions (ASTM D 1741B)

Temperature : 125°C Bearing : #6306 Revolution : 3,500rpm
Load : Thrust-178N, Radial-111N

LFL-H1 [High-performance grease for food, medical and cosmetic machines]

LFL-HI1 has acquired NSF H1 certification. It is a food grade grease suited for those machines which need

to comply with the Food and Drug Administration's regulations. It has excellent pumpability and in order to
improve safety and simplify its use. it is available in 400cc cartridges.

Green

©

Model Part Number Capacity

LFL-H1-4 249301 400m#
Color of Grease : Beige

NSF registration number: 140284
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LUBE Hybrid Lubricant

SLHL
High performance lubricant which Incorporates all | Model ]

the adv‘an‘tage‘s of both oil & grease, at the same o ERSI—— Capacity Sl
time eliminating the disadvantages of both. LHL300-4S 549113 200m2 o
B Next generation lubricant which contributes to protecting Ll il I
the environment LHL X100-2 249139 200m£
- Reducing lubricant consumption LHL X100-4 249136 400m# Brown
+ Preventing the deterioration and decomposition of the LHL X100-7 249137 700m#¢
cutting fluids drastically reducing hazardous waste
disposal. -
+ Reducing the abrasion of machine parts b — 4
Advantages of Oil: Liquidity excellent migration properties, — !'
transport properties and no solidification. [ e
+ - e —
Advantages of Grease: High load carrying capacity, wear —_— —_—
resistance, excellent oil film retention and adhesion % 4
properties —
M 400me 200me 400m£ 700me
Incorporating the advantages of Oil and Grease [LHL300-4S] [LHLX100-2] [LHLX100-4] [LHLX100-7]

LHL-X100 Performance Test Data

+ Excellent load-carrying capacity and wear resistance
The excellent load-carrying capacity and wear resistance prevent seizures and excessive wear.

+ Excellent water resistance and corrosion resistance
LHL is versatile to emulsification and softening even when water is introduced. In addition, its excellent
corrosion resistance prevents the development of rust and pitting.

+ Excellent migration property
Developed as lubricants for centralized lubrication systems, LHL has excellent transport property and
supplying LHL in the right amount at the right time guarantees ideal lubrication effects.

€t
) . - . . - - . mm
Fretting Resistance Test Utilizing the ASTM F4170 Fafnir Test Thickness of Oil Film (LHL-X100-Lithium-based Grease-Oil) IO
e
1000 T %‘g.
Testing Method Fafnir Test Result I N ,-%
In conformity with ASTM D 4170 Fafnir Test amir tes N S‘; s &§
[Testing Conditions] od = ] g 7
Shaft : ANDREWS W 5/8 s Roling i l|. - b 2
(oht - . =" Motion o] q n ; ; |
Weight : 2450N (Ball 9pcs, Surface Pressure : — = g 100 &: L
1.9GPa) Outll_ne Sketch of 92 E 1 L H
Rolling Angle : 12° (Rolling Width : Approx. 3.0mm) ' ainir test equipment 2 W LHL-X100 Urea-base [
Rolling Cycle : 3.4Hz (Approx. 200 cycles) § ® Li#000 Lithium 1
Time Duration : 10h 12 Qil #110 |
Temperature : Room temperature 10 | ” | | | | | | |
Warm-up Operation : No 08 10
Amqunt of lubricant applied : 1.0 + 0.05g per 06 0.001 001 oRoIIing speed (m/S)OJOO 1.000
bearing 7 02 + 0.01g 04 LHL-X100 Special Urea Grease provides thicker oil films in slow rolling speed range.
[Evaluation Method] Having tested the performance of lubricants by focusing on thickness of oil film provided by each
Amount of abrasion : Measuring the decrease in the 0.2 | lubricant, we found that the oil films become thinnest when rolling speeds become Om/s ( or all most
00 ! Om/s). Both greases provide thicker oil films than oil. LHL-X100, however, (a special urea
mass of each race. "~ (HLX100 LiNo.2 grease)provides even thicker oil fims than lithium grease. The test results prove that LHL-X100

prevents oil film deficiencies more effectively and efficiently which eliminates stick slip.
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Accessories

Pressure gauge

Hand grease gun

Grease vacuum cleaner

Pressure gauge

Grease filler pump
Pneumatic pump for pail, Hand grease gun

Grease vacuum cleaner

Proximity sensor for Series

Progressive Valve

85
86

87

88
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Pressure gauge

Pressure gauges with reference
pointer for visual mounting

pecifications

Accuracy +3% F.S

Pressure gauge

[GV50-G]

Temperature range | 15C ~ 40C

Burdon pipe C6872T (over1OMPa C5191T)
Material Housing SPCC

Housing SPCC

Dimensional drawing

Model Part Number | Pressure range (MPa) Thread
PB100 109146 10
PB250 109147 25 Ri/8
GV50-G 209139 50 G1/4
GV50-R 500649 50 R1/4

Pressure gauge fitting plate
Model Part Number
PP 109102

| Directions for use |

* Use care not to drop or exert other strong impact.
* Do not apply pressure beyond specified range.

(29.5)

P52
R

10
=

[PB100]

$70.6

[GV50-G]

¢52

45

18 2-93.5

£}
W
M

jv

J

355

25 2- 6.2

38

[PP]

Pressure gauge fitting plate

10
e

84 ]| 1.6

85



& LUBE

Grease filler pump

Pneumatic pump for pail

Grease can be filled in pneumatically.

Dimensional drawing

170

555

Isol

B

-]
=
=]

Hand Grease gun

Dimensional drawing

Discharge volume 540m£/min
Discharge pressure 34.3MPa
Working air pressure | 0.4~0.7MPa
Air consumption 3154/min (ANA)
Grease capacity 16kg
PumpWeight 6kg
62
Model Part Number
P3-C JC0005
’ —
M 5

Discharge volume

1.2m£/Stroke

Maximum pressure 40MPa

Grease capacity 400g

Weight 1.4kg
Model Part Number
LG-400 252422

86

$0110SS800Yy
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Grease vacuum cleaner

Vacuums excess grease, driven by air.
Compact portable model available.
Reduces consumption of workshop rags.

Model Part Number Height * Width Weight
GCP GC5002 350X 160mm 1.8kg

tandard set model: P

A i1
-
ik
G ‘ -
o
4— o
¥

@ Items contained in standard set

1. Silent filter

2. Air Valve (To turn the Vaccum ON/OFF)
3. Air Inlet Push-to-connect Coupler

4. Vacuum Hose

5. Nozzle

6. 3 liter Plastic Tank
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Proximity sensor for Series Progressive valve

Electrically detects the movement of the indicator pin of progressive valve.
Proximity sensor monitors the movement of the indicator pin and detects a system or
valve failure.

pecifications Dimensional drawing

E2E-X2E1 | E2F-X2E1 E2F-X2Y1
Power voltage DC10~24V AC24~240V
Working voltage - - -
range DC10~40V | DC10~30V | AC20~264V . 38 L9,
Output Form DC 3 leads NPN AC 2 leads | °;7 ' 3 ”
Detecting ”—’. ‘ 4 ’._.
Distance 2nm£10% ‘
Setting Distance 0~1.6mm - - _E p— —
Detecting Object Iron12X1mm Indicator
. ™\ 2-clamping nut
Protection class [!=C Jtendards IEC Standards IP68 M2 IN\Seiiai L
Toothed washer
Model Part Number

E2E-X2E1 733225

E2F-X2E1 730797

E2F-X2Y1 730721

$0110SS800Yy
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General Catalog

Centralized Lubrication Systems
T —

Right time, Right amount, Right lubricant

Qil system

Positive Displacement Injector (PDI) System for Large Machines
®
(SLR) Single Line Resistance compact system for
Small Machines with intermittent delivery
&
(SLR) Single Line Resistance compact system for
Small to Large Machines with continuous (recirculation) delivery







Positive Displacement Injector (PDI)

System for Large Machines

PM
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[Pump]

Automatic intermittent gear pump / Pneumatic piston pump
AMZ-TI [CE] 93
PM o5
AMO-IIDS 97
AMO-II-150S 99
AMI-300S - AMI-1000S 101
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Automatic intermittent
gear pump

AMZ-I [cE]

A lightweight and compact pump unit without
controller. Conforming to European Safety
Standard. Oil level and pressure switches

are standard equipment.

pecifications

AMZ-I-[ -] Discharge | 90me/min (50Hz), 110me/min
volume (60Hz)
Pump : :
Discharge |1.5MPa/217.5psi
Voltage Reservolr Mounting Poltlon pressure (safety valve set pressure)
AC100Vei Blank JRES Voltage / | AC100V¢1/1.5A, AC200V ¢ 1/0.8A (50Hz)
AC200Vep1 Foot Mount Motor current AC100V ¢ 1/1.3A, AC200V ¢ 1/0.7A (60Hz)
Wall Mount Output 19W (50Hz), 18W (60Hz) Shading motor
#Metalreservoir only Oil level | Contact type A contact (NO) ON at low level
Reservolr capacity switch Contaxct capecity 0.5A AC DC200V/30W smaller
Blank 1.82Re:s|n fesenvoirs Emergency Contact type A contact (NO)
< 1| 3¢Resin reservoirs detection Prerssure Operating pressure: 1.3M ON
<1111 3¢Metal reservoirs switch Reset pressure: 0.9MPa OFF
T 49Metal reservoirs Contact capacity AC DC250V/2A
:{1 18] 8¢Metal reservoirs : MAX. discharge time:1 min.
3#Pump is installed on the Operation Min.interval time:3 min.
right si@e: if a metal Working
Ty S reservoir is selected. viscosity range 50~1300mm?/S (50Hz)
Reservoir :
+ This pump unit requires a separate control circuit to operate. capacity LBLSE Risio) 36,4488 (Biestmatal
* Do not remove the o1l strainer to keep the pump clear of foreign matter. Weight 1.8£: 2.7kg 3£: 3.6kg
* Oil viscosity varies with oil temperature. Be sure to use oil within the External fuse | 100V/2.0A. 200V/1.0A

working viscosity range. Refer to the viscosity table.

* Do not use any special additive-contained oil, water soluble o1l and
solvent.

* Periodically check the o1l in the reservoir for impurities. Replace it, if
necessary, with fresh oil immediately. Be sure to clean the reservoir
before o1l change.

* Make sure that proper voltage is applied.

* Do not over tighten the discharge joint.

Refer to the tightening torque table.
* Low-o1l viscosity versions are available. Contact us for information.

@ Related parts

% Should the pump malfunction, contact us for
immediate response with substitution.

R a For MO2(C) Valve For MO Valve For MOS Valve coo
' ff A%
g e | | pwER |
2 1 gl L1
1 P— h’ T =3 »
w i S
MO2(C) Metering JVPA Junction MO Metering valve PV Junction MOS Metering valve PVS Junction MIX - MIX-A F-3D Filter
valve : P.105 : P.106 1 P.107 : P.108 : P.109 1 P109 Metering valve : P.113 1P.159
an e B | | B
: N .
& W rsd
Tubing Compression parts Adapters Reservoirs
PATH 1 P.169 :PAT5 1 P.148
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Dimensional drawing z50
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K Discharge port
Discharge port M10%1
M10x 1
@
2 - T - ™ Oil fill cap
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( ) i [ Oil fill cap {
Wiring port W Wiring port
234
147
2% 08-1 XM
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Suction filter set Suction filter set
SF-11 SF-11
[1.82] [32]

Almproper handling can result in a death or serious injury &Electrical shock may be received under certain conditions gBe sure to ground.

Hydraulic circuit drawing Wiring diagram

PRESS. SW S

|7|—}M EMG. OUT

-3
'-J OIL LEVEL. SW

L @ Posw POWER _

& N El—

{_
%_
ez

Thermal protector

|
G X <0O|0O|T
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Pneumatic piston pump

PM-8S

I Pneumatically actuated piston pump for use

with positive displacement injectors.

HOW to order

PM-8S-

Oll level switch

Blank
With (A contact)

Reservolr capaclty
=1E101'4 1.80Resin reservoirs
= 1| 34Resin reservoirs
<{1 8l 3/Metal reservoirs —
=11 40Metal reservoirs
1] 8¢Metal reservoirs

~[ L]

Reservolr Mounting Poltion
:E9Y 1.82Resin

Foot Mount
Wall Mount

3#Metalreservoir only

#Pump is installed on the right side, if a metal reservoir is selected.

3% Specify the pump location (right or left) if 13L reservoir is.

Hydraulic circuit drawing

[PM-8S]

Pump ratio 1:5 (under air pressure of 0.5MPa)
Discharge volume | 8m£/shot (6m#£, 7m£: Available on order)
- Spray method: Oil shot 10~100cSt

Working ki
viscosity Oil/air 10~1800cSt

Contact us when a special lubricant is used.

Air pressure vs.
air consumption

0.4MPa - 0.27NI/shot; 0.5MPa - 0.3NI/shot
Total valve discharge: Approx. 5m#£

When using 0.5m#£ valve, lubrication points can

Spray amount be up to 10 points.
= 1.82, 3£ resin reservoir (standard)
(I';\aesen{ow 32 resin reservoir, 32, 44, 81 metal reservoir
paciy (optional)
3-way solenoid | Voltage: AC100V, AC200V,
valve DC24V
= : A contact (NO) ON at low
Option Oil level swith level
AC, DC200V 30W or
Contact capacity| resistance load 0.5A,
whichever smaller
Weight 1.82 reservoir: 1.2 kg, 84 reservoir: 11.0kg

Air pressure gauge
@ Three-way solenoid valve
@ y ____ Peumatic pump_
Air source | Discharge
i | p gauge |NO
Reguh;r— -
Di 1)) Qe I i S i————
Release mechanism Suction filter
@ Related parts
For MO2(C) Valve s For MO Valve r.' For MOS Valve
12’” |
Fow || | || e
e , g g " ~ »
w I
MO2(C) Metering JVPA Junction MO Metering valve PV Junction MOS Metering valve PVS Junction MIX - MIX-A F-3D Filter
valve : P.105 :P.106 : :P.108 :P.109 1 P08 Metering valve : P.113 : P.159
- % 3 ] r:j < — ‘--."~
{ @ ﬁ r‘?]
g 3 A ] o
L) bW (i
W
Pressure gauge Tubing Compression parts Adapters Reservoirs
1 P.162 HATS] : P.169 : P75 1 P.148
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Dimensional drawing

sauyoeyy obue 1oy
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Discharge port
M10x1 ,8_
- Air inlet
Rc1/8
|
@ @
160
3-96.5 725 725
Installation hole
~
3— _€>"| | f)
I i i
e | P
!
gl 8

[PM-8S]

Directions for use

* When the pump 1s used for any special liquid compounds, contact us for consultation.
* See the instruction manual.

*¢ Should the pump malfunction, contact us for immediate response with substitution.
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Automatic intermittent gear pump
AMO-II DS

Capable of operating over a wide working viscosity range.
Digital display gives on sight visual indication.
Interval can be a function of time or count.

HOW to order Specifications

AMO-TMIDS-[ |-[] . Discharge | 150me/min (50Hz), 180me/min (60Hz)
’ Dischas 2.0MPa/284psi (safety valve setting)
Voltage Reservolr Mounting Poltion RISESUR
AC100Vop1i :E Resin Powes AC100V ¢ 1/0.83A, AC200V ¢ 10.41A (50Hz)
AC200V¢ 1 Foot Mount Motor AC100V ¢ 1/0.64A, AC200V ¢ 1/0.33A (60Hz)
Wall Mount Output 20W (50Hz/ 60Hz) Capacitor motor
*#Metalreservoir only TIEnGE Discharge time adjustable range: 1~99 seconds
Reservolr capaclty Countar Interval time adjustable range: 1 to 9999 minutes
=[5 1.8¢Resin reservoirs 1 10 9999 counts
= 1| 34Resin resemvoirs Emergency | Contact type A contact (NO)
<[ 3¢Metal reservoirs output [ Contact capacity AC250V 1.5A
Lal 42Metal reservoirs Oil level | Contact type A contact (NO) ON at
82Metal reservoirs conirotler | switch | low level
T mer,
REOmp I3 inatalled o the detec%gnlcy Contact type B contact (NC)
right side, if a metal Prerssure Oberati -1 .7MPa OFF
reservoir is selected. switch porating pres'?‘ure. 5 4
Reset pressure: 0.9MPa ON
Directions for use | INTERVAL | display 'INT'
* Do not remove the o1l strainer to keep the pump clear of foreign matter. é:gg::ymal Ll disple.ly ot - ' .
* Replace or clean the suction filter at least once a year. ALARM | Low oil level display 'OILLEVEL ERR"
* Oil viscosity varies with o1l temperature. Be sure to use oil within Low pressure display PRESSURE ERR
specified working viscosity range. Working 68~1800mm2/S (50Hz
* Do not use any special additive-contained oil, water soluble o1l and fange ( )
solvent. Reservoir :
* Periodically check the oil in the reservoir for impurities. Replace it, if capacity 1BLBEPISIG) S8 AR (iRt naia)
necessary, with fresh oil immediately. Be sure to clean the reservoir Weight | 1.82 Reservoirs: 3.2kg 3£ Reservoirs: 4kg

before o1l change.
* Make sure that proper voltage is applied.
* Do not over tighten the discharge joint.
Refer to the tightening torque table.
* Low-oil viscosity versions are available. Contact us for information.

% Should the pump malfunction, contact us for
immediate response with substitution.

@ Related parts

M For MO2(C) Valve For MO Valve r For MOS Valve coco %}E
LS ﬁa 2 ﬁ ]
e : | ' : . ?
| I S I = LLS &g% il
! H g

8

!
MO2(C) Metering JVPA Junction MO Metering valve PV Junction MOS Metering valve PVS Junction MIX « MIX-A F-3D Filter
valve : P.105 : P.106 : P07 : P.108 : P.109 1 P.109 Metering valve : P.113 : P59
9 W, 0@
o || WS E L
w
Pressure gauge Tubing Compression parts Adapters Reservoirs
: P.162 : PATH : P.169 :PA75 1 P.148
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Hydraulic circuit drawing

Exterior features of the controller

ALARM

— Low oil level
Low pressure PRESSURE ERR

OILLEVEL ERR

rco | 1 T 1L
RV
=
L P-SW
&)
“RESET & FEED” N
“UP” key key S
“Enter” ke I 0 !
“DOWN” key y
Wiring diagram
Operation panel of the controller
LCD shows the below: _
Power E Emergency Cont in
INTERVAL — INT l_@_l output  (Only count i model)
DISCHARGE— DIS t ot 4

BB

X|®

Dimensional drawing

SF-11

Suction filter set /

[1.82]

0
=+ 8 ]
N v} __ Oilfill cap
- 0oC-4
Discharge pott
Rci/8 Rei/s |y gl @
Pressure gauge installation port Pressure gauge Irstalfaﬂon port A ' |
Rc1/8 Rc1/8
Installation
] oie
Istallation hole ! 2-¢9
2-06.5 % O
“5 [V || || a
N T 7T Strainer @
N L . 0s-1 R
2
L LUBE — LUIsE
----27 A
1 7 __L f

SF-11

T
Suction filter set

[32]

Almproper handling can result in a death or serious injury AEIectrical shock may be received under certain conditions gBe sure to ground.
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Automatic intermittent gear pump

AMO-1I-1508

Automatic intermittent gear pump without
controller. Capable of working with a wide
range of oil viscosities.

HOW to order

[1.82] [32]

Specifications

AMO-II-150S— —| |—| | i Discharge | 150m&/ min (50Hz), 180m&/ min
volume (60Hz)
Reservolr Mounting S Discharge
Voltage Poltion pressure 2.0Mpa(15kgf/cm2) 284psi
AC100Ve1 :E1 4 Resin AC100V ¢ 1/0.83A,
AC200Ve¢1 | Foot Mount Voltage / | AC200V ¢ 1/0.41A (50Hz)
M current AC100V ¢ 1/0.64A,
Pressure Switch TR e AC200V ¢ 1/0.33A (60Hz)
=114 Blank (With Pressure Switch) 3 | i Output 20W (50Hz/ 60Hz) Condenser
2| Blank (Without Pressure Switch) ikl e Motor
Blank 1'8tRe,s'" 'esems Contact type A contact (NO) ON at
<10 3¢Resin fesenvoirs 0il level low level
g StMetal resarvorrs switth [ Contact capacity 0.5A AC
LU 40Metal feservoirs Emergency DC200V/30W smaller
L) 8Metal resenvois detection Contact type A contact (NC)
#Pump is installed on the Prerssure | Operating pressure: 1.7MPa OFF
Directions for use right side, 'fal"‘et':; switch Reset pressure: 0.9MPa ON
TEBEry I8 a6 1ac e Contact capacity AC DC250V/3A
* This pump unit requires a separate control circuit to operate. : : Max. Discharge time:99sec
* Do not remove the oil straimner to keep the pump clear of foreign Discharge time Min. Interval time:1min
e : Working 68~1800mm?/S (50H
* Replace or clean the suction filter at least once a year. viscosity range mm?/$ (50Hz)
* Oil viscosity varies with oil temperature. Be sure to use o1l within RESavOIr
the working viscosity range. capacity 1.82, 32 (plastic) 32, 42, 84 (sheet metal)
. ];?\::ltt.use any special additive-contained oil, water soluble oil and Weight 1.8 Reservoirs: 3.2kg 32 Reservoirs: dkg(plastic)

* Periodically check the oil in the reservoir for impurities. Replace
it, if necessary, with fresh oil immediately. Be sure to clean the
reservoir before o1l change.

* Make sure that proper voltage is applied.

* Do not over tighten the discharge joint.

Refer to the tightening torque table.
* Low-o1l viscosity versions are available. Contact us for information.

@ Related parts

% Should the pump malfunction, contact us for
immediate response with substitution.

| z For MO2(C) Valve For MO Valve For MOS Valve [eieie
i l“’ ] e
I %’ ST »'—. [ |
- 4 » I ‘%,“Eﬁ "
MO2(C) Metering JVPA Junction MO Metering valve PV Junction MOS Metering valve PVS Junction MIX « MIX-A F-3D Filter
valve : P.105 : P.106 1 P07 : P.108 : P.109 1 P109 Metering valve : P.113 :P.159
- o, P | | ——
. 3 N b
7 U (& &
i iow .
W
Pressure gauge Tubing Compression parts Adapters Reservoirs
:P.162 : PATH : P.169 :PA75 1 P.148
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Dimensional drawing
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124

Pressure gauge installation ! /

Oil fill cap

= Wiring port

,  Wiring port

143.5

Pressure gauge installati -port/

RC1/8 r

0oC-4

Option / Pressure gauge
PB-50B

Installation hole

Discharge port
RC1/8

-

172

Suction filter set
SF-11

\__
o
®

[182]

RC1/8

Option / Pressure gauge
PB-50B

v
\ Oil fill cap

0oC-4

Discharge part

Installation hole
2-¢9

Strainer

0s-1

RC1/8 § _l

174

T
Suction filter set

SF-11

[32]

&Improper handling can result in a death or serious injury AElectrical shock may be received under certain conditions gBe sure to ground.

Hydraulic circuit drawing

Wiring diagram

Loy

PG

@

(e

P - SW

Power

Emergency output
E OL COM P/SW

[T 1

®
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100

saulyoeyy obie 1oy

350
3
37
g%
23
o0
172}
28
0o
< o0
% 3
® o
33




& LUBE

Automatic intermittent gear pump

AMI-300S « AMI-1000S

AMl—FIs—D—EIL__IEI—

Discharge volume

<1111 300m£/min
5[l 1000m£2/min

Voltage

AC100V¢1
AC200V¢3

Reservolr capaclty

~2 | 2¢Metal

= 32Resin reservoirs

<11l 3¢Metal reservoirs —

“lLi 40 Metal reservoirs

18 8¢Metal reservoirs

pecifications

Controller

Blank
With (Meca-tron

Oll level switch

& | Foot Mount
=0 | Wall Mount

Pump Position

Blank
With

#If the controller is used,
please select *With".

Reservoir Mounting Posltion
=314 Resin reservoirs

5| Pump position-Left
;0| Pump position-Right

s Except 2L reservoir.

AMI-300S

AMI-1000S

Pump

Discharge volume

300m£/min (50Hz)
330m£/min (60Hz)

1000m£/min (50Hz)
1100m#/min (60Hz)

Discharge pressure

2.5MPa (25kgf/cm2) 362.5 psi

Power
Motor

AC100V¢p1/1.4A
(condenser 14 uF)

AC100V ¢ 1/1.4A (50Hz)

(condenser 20 uF)

AC200V ¢ 3/0.35A

AC200V ¢ 3/0.56A (50Hz)

Output

50W Induction motor

75W Induction motor

Operation rate

- -

= l,.
* J
~

[AMI-1000S]

[AMI-300S]

| Directions for use |

* Replace or clean the suction filter at least once
a year.

* O1l viscosity varies with oil temperature.
Be sure to use o1l within specified working
viscosity range.

» Do not use any special additive-contained oil,
water soluble o1l and solvent.

* Periodically check the oil in the reservoir for
impurities. Replace it, if necessary, with fresh
oil immediately. Be sure to clean the reservoir
before oil change.

* Make sure that proper voltage is applied.

* Do not over tighten the discharge joint.

Refer to the tightening torque table.

¢ Should the pump malfunction,
contact us for immediate
response with substitution.

Max. Discharge time :3min
Min. Interval time : 3min

Working viscosity range

65~1300mm?/S (50Hz)

Reservoir capacity Standard reservoir up to 50 liters available.
Weight 4.4kg | 7.1kg
With Pressure relief mechanism,
Others Motor rotary direction: Clockwise
Meca-tron controller is available for controlling purpose.
External fuse 100V/2A 200V/1A | 100V/3A 200V/1A
@ Related parts
R For MO2(C) Valve For MO Valve For MOS Valve cooe
: L 4 : -
N ' i’ m . ."_r
.,. w i \& | i
MO2(C) Metering JVPA Junction MO Metering valve PV Junction MOS Metering valve PVS Junction MIX « MIX-A F-3D Filter
valve : P.105 : P.106 1P.A07 : P.108 1 P.109 1 P.109 Metering valve : P13 1P.159
W |lp@| | Fha
) W ] :
Tubing Compression parts Adapters Reservoirs
: PATH 1 P.169 1 PAT5 1P.148
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Dimensional drawing (AMI-300 Dimensional drawing (AMI-1000
Cable outlet
Cable outlet /Adaptation cable p6~¢12
/ Adaptation cable 96~p12 88 7 %
( / -
= T T —
I ! I T ® T t @ @ H
A . R
- BN
/ M
- - U
i @©
= =
| =
= i A *la |
N &
7y | A |
\ﬂ - Installation
Discharge port hole
|14] Wi i ey
Wiring port, Lol for 6 tubing ] \d
Discharge port @21 m] ko) . ; - >
for ¢ 6 tubing Flange =
Pressure relief
§ valve g
Pressure relief valve
Relief valve ~6
Relief valve . L]
A~
Suction filter set _~ == E—-I
SFo8 Suction filter set
SF-08

Almproper handling can result in a death or serious injury AElectrical shock may be received under certain conditions gBe sure to ground.

Wiring diagram

Hydraulic circuit drawing

Three-phase connection  Single phase connection

Three-phase connection  Single phase connection

Lulviw)

Lufviw] Julviw]  [u]v]w]
¢ ¢
14uF 201 F
Power A%(:WO(Q)(V Power AC100V
[AMI-300S] [AMI-1000S]
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Positive Displacement Injector (PDI)

System for Large Machines

S— —

MO2 - MO2C

MIX

[Valve)

Metering valve 105
MO2 - MO2C

Junction for MO2 and MO2C valve ——— 106
JVPA

Metering valve 107
MO

Junction for MO valve 108
PV

Compact metering valve 109
MOS

Junction for compact metering valve
PVS

111

Junction for main tubing
PJ 111

JV 112

Air-oil metering valve
MIX - MIX-A 113
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Metering valve
MO2 - MO2C

Positive displacement injectors which are
available with compression or push to connect tail
tubing connections.

i
[MO2] [MO2C]

" 0.03, 0.05, 0.1, 0.2,
Discharge volume | (3”6 5 mp/stroke
Operating pressure 1.0MPa
Reset pressure 0.3MPa

Operation Sequence

EF i

Quing and coller go up Speirg starts

up e greass ing down
(o) e ioasciing g énd oolle.
ohambser.

g

v.mnq.- -

ZPump prossurizing IMoasuring

Model | Part Number |Discharge volume (mg)| L (mm) | Mark
MO2-3 205761 0.03 3
MO2-5 205762 0.05 48 5
MO2-10 205763 0.1 10
MO2-20 205764 0.2 20
MO2-30 205765 0.3 64 30
MO2-50 205766 0.5 50
MO2C-3 205751 0.03 3 HEXIZ
MO2C-5 205752 0.05 535 5
MO2C-10 | 205753 0.1 10
MO2C-20 | 205754 0.2 20
MO2C-30 | 205755 0.3 69.5 30
MO2C-50 | 205756 0.5 50

M8 x1_ ¢4Ny1.on tubing
o : =)
@)l Oy el

Manufacturing date N i

Dischange volume H I

Manufacturing date

2

N

Mi2x1 Mi2x1

,
d | EEETPR. o
A= — HE—E—

o V==

[MO2] [MO2C]

fr——
.- . g || @
i e i le |
el y . o
.’. B B . 8
AMO- It DS AMO- 1 -1508 AMI-300S - 10008 Tubing Adapters Compression parts Push-in Fitting
1 P97 : P99 : P01 :PATH 1 PA75 : P.169 1 P.182
Pressure switch Ludo-sensor
: P.163 1 P.164
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Junctions and special fittings for MO2 series valve installation
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| For MO2 valve installation

T T BT (Moo |
— Model Part Number
24 O-ing SCP 619803
Mi2x1 @Material: Brass (C3604)
[Connector assembly]
M12X1 R1/8
Model Part Number
10 Adapter for MG2or MO2 611825
22 @Material: Brass (C3604)
[Adapter]
M12x1
&
- [H Model Part Number
. NOE BPP 619802
@ Material: Steel (SUM24)
[Plug assembly]

Model  [Part Number Specifilcation L L2
JVPA- 1S | 216001 |Single type for 1 port 33 22
JVPA- 2S | 216002 |Single type for 2 ports 49 38
JVPA- 3S | 216003 |Single type for 3 ports 65 54

70
86

JVPA- 4S | 216004 |Single type for 4 ports 81
JVPA- 55 | 216005 |Single type for 5 ports 97
JVPA- 6S | 216006 |Single type for 6 ports 113 102
JVPA- 7S | 216007 |Single type for 7 ports 129 118
JVPA- 8S | 216008 |Single type for 8 ports 145 134
JVPA-9S | 216009 |Single type for 9 ports 161 150
JVPA-10S | 216010 |Single type for 10 ports | 177 166
JVPA-11S | 216011 | Single type for 11 ports | 193 182
JVPA-12S | 216012 | Single type for 12 ports | 209 198

Model Part Number Specifilcation L L2
JVPA- 2D | 216021 | Double type for 2 ports 33 11
JVPA- 4D | 216022 | Double type for 4 ports 49 38

i 16 i 16 i 16 i ‘61 “‘i 12:M12x1 JVPA- 6D | 216023 | Double type for 6 ports | 65 54

W e W s W s Was: @? JVPA- 8D | 216024 | Double type for 8 ports 81 70

{IIIIJ JVPA-10D | 216025 | Double type for 10 ports | 97 86

[Junction] JVPA-12D | 216026 | Double type for 12 ports | 113 102

JVPA-14D | 216027 | Double type for 14 ports | 129 118

JVPA-16D | 216028 | Double type for 16 ports | 145 134
@Material Aluminum A6063S-T5
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Metering valve
MO

Positive displacement injectors (PDI) for oil. Up
to nine different outputs per stroke are available.
Can select proper discharge volume for all of your

needs.

Available as service parts

only. For new installations,
please see MO-I| valves.

0.01,0.03,0.05,0.1,0.2,0.

Discharge volume | 0 1 () 5mg/stroke

Operating pressure 1.0MPa

Reset pressure 0.3MPa

Directions for use |

Nipple

* When installing the valve on a junction side,

screw 1t into place with a wrench applied to
the valve body

* When connecting the valve to piping, turn
bushing holding nipple with a wrench.

Body
o

Thread

\a g / (Use sealing
material)

Model |Part Number|Discharge volume (mf) L (mm) | Mark B

MO-1 205070 0.01 1

MO-3 205071 0.03 445 3

MO-5 205072 0.05 5

MO-10 205073 0.1 10 | HEX12
MO-20 205074 0.2 535 20

MO-30 205075 03 30

MO-50 205076 0.5 65 50

MO-100 | 205077 1 100

MO-150 | 205078 1.5 745 150 HEX19

Dimensional drawing

R1/8 /

@ Related parts

A;EME{" - < ) &,U“‘

T - ) (@ 7 ]

[ u 1] i

| |iE | ‘ﬂ i)

AMO- I DS AMO- I -150S AMI-300S - 1000S Tubing Adapters Compression parts Push-in Fitting
P97 : P.99 1 P.101 PATH P.175 :PA : P.182
e '
| =
Pressure switch Ludo-sensor

: P.163 : P.164
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a0
Junction for MO valve o
=8
I 5% 3
o o
32
Dimensional drawing
Re1/8
I —
E@q o Model Part Number Specifications
:Lxl_/_——f z PV-1 206481 Single type for 1 port
i12~5 @®Meterial: Zinc Die Casting (ZDC)
20.5
Model Part Number Specifications L+ L2
2—¢7 16 PV-2 206482 |Single type for 2 ports| 49 38

PV-3 206483 | Single type for 3 ports| 65 54
PV-4 206484 | Single type for 4 ports| 81 70
PV-5 206485 | Single type for 5 ports| 97 86
L | 205 PV-6 206486 |Single type for 6 ports| 113 | 102
[PV-7] PV-7 206487 | Single type for 7 ports| 129 118
PV-8 206489 |Single type for 8 ports| 145 134
@®Material: Zinc Die Casting (ZDC)

/B..QIL&
IS B

2-M10x1

20
2-Rci/8 15
7 / E'

Model Part Number Specifications
PV-2D 206491 Double type for 2 ports
@®Material brass C3604

20
= P P Model | PartNumber | Specifications L | L
= 17 S W PV-4D | 206492 | Double type for 4 ports | 49 | 38
HE )@ & PV-6D | 206493 | Double type for 6 ports | 65 | 54
PV-8D | 206494 | Double type for8ports | 81 | 70
L2 N PV-10D | 206495 | Double type for 10ports | 97 | 86
L PV-12D | 206496 | Double type for 12 ports | 113 | 102

@Material brass C3604
[PV4D]
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Compact metering valve

MOS

MOS metering valve is the compact version of MO valve.
Up to four different outputs are available.

Available as service parts only.

For new installations, please
see MO-Il valves.

@ Yooy

Discharge volume 0.01. 0.03. 0.05. 0.1m£/Stroke
Operating pressure 0.9MPa
Reset pressure 0.3MPa

Model Part Number | Didcharge volume (£) Mark
MOS-1 205300 0.01 1
MOS-3 205301 0.03 3
MOS-5 205302 0.05 5
MOS-10 205303 0.1 10
619293 . i
Directions for use |
M10X 1 Nipple
* When installing the valve on a junction ‘ ’

M Plug (BPS) side, screw it into place with a wrench Body
applied to the valve body (Tightening ¥
torque : 50kgf-cm )

. * When connecting the valve to piping, Thread
T — turn bushing holding nipple with a 4
7 N
w = a & -t wrench.
619219 HEX1Q 2
M10X 1
@ Related parts
e m
ASSE S T o -t
| " i )
e 8 . ~
AMO- I DS AMO- I -150S AMI-300S - 1000S Tubing Adapters Compression parts Push-in Fitting
1 P97 :P.99 : P.101 :PATH :P.A75 : P.169 :P.182
s 13 )
Pressure switch Ludo-sensor
: P.163 :P.164
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Dimensional drawing

Sample tubing. (This is just an example.)

10
®

4

w._. —

M8 X1

Mark

M10x1

88'4 ion sl SA4-16
/ E pression s eev@ Straight adapter
= = Ccs4
EA4-20 & T ;
Elbow adapter \ !’ /Compressmn sleeve
CB-4-8 = CB+4-10
Compression B U / Compression Bushing
T4 Bushing
Tube insert
ST4Z
— ¢4 Steel tubing
CB-4-8
Compression Bushing
NT-4

@4Nylon tubing

/ Cs-4
/ Compression sleeve

CB-4-10
Compression =
Bushi SAS
ushing Adapter
cs4 /
Compression BPS
sleeve _—"Plug
\
% .
TI4 o PVS Junction
Tube insert
CP-4

/ Closure plug

‘ Mark denote tightening torque. See the tightening torque list. P.219

@ Use an appropriate sealant where mark shown.

Operation Sequence

Collar
A

as11 anssaid Jo LS

7

(1)Before the discharge
(Start of pressure rise)

E3 o
s g o - §‘
o © c
< > 3 g 2
o© g © H <
8 g 2 o %
© o =] g
3 3 S T,
7] ] i @
@ El
Pressure starts rising before Valve begins to
discharge of grease ‘ Discharge discharge ' Depressed
O-ring and collar go up Spring starts
and push up the grease pushing down
(oil) in the measuring O-ring and collar.
chamber. In the meantime,
the path (A) opens
up and the rip of
the check valve
B seals the path
O-ring from the junction.
Grease (0il) moves
to the measuring
— Check valve chamber.
’ Inner pressure discharged
(2Pump pressurizing (3@Measuring
Completion of discharge (under pressure) (piston returning)

Pump operation Pump stops

110

obue Joy
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Junction for MOS compact metering valve

Valve installation ports are threaded in M10x1 specially for MOS valves.

Plug the installation ports not in use with Blanking Plug (BPS).

When connecting tubing, use the adapter (SAS).

Dimensional drawing

3-M10x1
1

[PVS-3S]

Model | Part Number Specifications L L2
PVS-2S 206572 | Single type for 2 ports 47 34
PVS-3S 206573 | Single type for 3 ports | 63 50
PVS-4S 206574 | Single type for 4 ports 78 65
PVS-5S8 206575 | Single type for 5 ports | 93 80
PVS-6S 206576 | Single type for 6 ports | 108 95
PVS-7S 206577 | Single type for 7 ports | 123 110
PVS-8S 206578 | Single type for 8 ports | 138 125

@Material Zinc Die Casting (ZDC)

2-M10x1

Model Part Number Specifications
PVS-2D 206554 Double type 2ports
@Material Zinc Die Casting (ZDC)

SINCE @_4
JELT

1
47 2-M8x 1 L‘—G,

Junction for main tubing

| For 6mm O.D tubing

Dimensional drawing

29
. 2-M10x 1

9[ [ ] .
o [ N Ak =
\§ ! S
g 125
K25
20.5
PJ2-6
3M10x1

P16
VeI
-
16.5
©
8
o111

~

PJ3-6

Model Part Number Specifications
PVS-4D 206557 Double type 4ports
@Material Zinc Die Casting (ZDC)

-

203453

External diameter

Model Part Number Specifications
PJ2-6 206452 Two-way
PJ3-6 206453 Three-way
PJ4-6 206454

PJ4S-6 206461 Four-way

@Material Zinc Die Casting (ZDC)
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)
333
Q=
§it
Dimensional drawing Example of connecting nylon tubing NT-6. 50
E3s
4-M10x1 =5
uyy Y igh
r=h [2f {@)- 23
N = =
all i 5]
07/ 23]
33 205
PJ4-6
"¢‘|
2—o7 ! 16 4-M10x1
\i// | -Da li
.‘9-1_ I s _@ﬂ
Sy
49 R i1zs
PJ4S-6 08
Junction

Dimensonsl drawing (Voo

2-RcVg

Model Part Number
Jv-2 206470
@Material Zinc Die Casting (ZDC)

2-Rc1/8

Model Part Number Specifications
JV-3 206471 Single type for 1 port
@Material Zinc Die Casting (ZDC)

¢16
245

Model Part Number Specifications L1 L2
JV- 48 206472 Single type for 2 ports 49 38
JV- 58 206473 Single type for 3 ports 65 54
JV- 6S 206474 Single type for 4 ports 81 70
JV- 7S 206475 Single type for 5 ports 97 86
JV- 8S 206476 Single type for 6 ports 113 102
JV- 9S8 206479 Single type for 7 ports 129 118
JV-10S 206543 Single type for 8 ports 145 134

[JVv-4S]
@Material Zinc Die Casting (ZDC)

Model Part Number Specifications
JV-4D 206464 Double type for 2 ports
@Material brass (C3604)

Model Part Number Specifications L Lo
JV- 6D 206465 Double type for 4 ports 49 38
JV- 8D 206466 Double type for 6 ports 65 54
JV-10D 206467 Double type for 8 ports 81 70
JV-12D 206468 Double type for 10 ports 97 86
JV-14D 206469 Double type for 12 ports 113 102

@Material brass (C3604)
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Air-oil metering valve
MIX - MIX-A

Air Oil Mixing Blocks have precision
Positive Displacement Injectors built
into them.

HOW to order

Fill the blanks with the valve marking from the left to right.
% Markings designate discharge volume. (Ex:5—0.05m £ / stroke)

Example) Valve marking (From left to rlght)
Discharge port

MIX [3H3HSHI0--

Air Oil system

[MIX-A]

MIX MIX-A
Discharge volume (m2) Mark Model Model
0.005 05 — MIX-A-05
0.01 1 MIX-1 MIX-A-1
0.015 15 — MIX-A-1.5
0.03 3 MIX-3 MIX-A-3
0.05 5 MIX-5 MIX-A-5
0.1 10 MIX-10 —
0.2 20 MIX-20 -

Discharge MIX : 0.01, 0.03. 0.05, 0.1, 0.2

volume MIX-A : 0005. 0.01, 0.015. 0.03, 0.05m{ /Stroke
Operating pressure| 1.0MPa

Reset pressure | 0.2MPa (0.15MPa : MIX-A)

Combination dimension list

MIX
Numberof port | 1 port | 2 ports | 3 ports | 4 ports | 5 ports | 6 ports
= — 50 70 90 110 130
e .- 40 60 40 60 80
Directions for use [ @ Material Aluminum
* Please make sure to read Operation Manual before operation. MIX-A
Numberofport| 1 port | 2 ports | 3 ports | 4 ports | 5 ports | 6 ports
L, 50 70 90 110 130 150
L. 20 40 20 40 60 80
@ Material Aluminum die casting
@ Related parts
-ME - —
B i g ) e = X . =2 goh 4
e I8 ‘ i (& '§§’
B B oW
Ii'! prim =
AMO- I DS AMO- 1 -150S Tubing Adapters Compression parts Pushin Fitting Jet nozzle
: P97 : P99 1 PATH 1 P75 : P.169 :P.182 : P87

Pressure switch Ludo-sensor
1 P.163 :P.169
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Positive Displacement

Injector (PDI) System

for Large

& LUBE

chines

LUBE OIL / AIR MIXING Valve

STANDARD PRODUCT INQUIRY&ORDER SHEET Date
Flg—xl> CODE Zomrhcﬂ ° Customer order :
Block assembly Valve assembly affirmation i
zs,x.%s_ CoDENo. | (D _ @ _ ® _ @ _ ® _ ® LUBE affimmation sign
| 1 |et19821] |x pos
Mountil itch
_ 2 7 61 ommm_ _ _ X PCS chmﬂ.”mo”no: 1 2 3 4 5 6
| 3 |e19823] | | |~ ros mm 20 | 40| 20| 40| 60| 80
N_. 619824 X PCS Size (mm)
m 619825 x bcs Number of port A N w A. m @
6 15619826 N L1 50| 70 90 | 110 | 130| 150
Pos L2 20 40 20 40 60 80
_H_ — Custom made Accessory
Disch . - Li - mu Model | CODE No.
Ischarge po S )| {3} | cBas| 106253
_Smx,_auoﬁ G& »c_u_:mv / ! 20 _F_‘FII_ \ ﬁ =
.m_mm. CS-4 106254
_ _ | | _ _ Tubing a in %Please use 106271 Tube
| ) |\ Rc1/4 Insert when using nylon tube
Mounting
6.5
Valve block assembly
No. ow%ﬂwa&o_:a B - ﬂ:”_\__“mo o”__Z
05| 0.005|619804 | [ Ve "
1| 0.01 |619805
15| 0.015|619806 \_ Code
3| 0.03 (619807
5[ 005 |619808 Pathedl
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Dimensional drawing

O ©h & - Oil inlet
v M}, MHOXT for #6 tubing
S i

Alr inlet
8 tubing

~._ 2-06.5
HISiis OiNies @g;—w

75

63.5
—
H—

20
-t
Q
7 AN
/

Compression bushing ¢4
(M8x1)

(i
fE!

i

eree;
[MIX]
Example of connecting
T4
J02,J05,J08 Tube insert
oTS-4 My
Push-to-connect Fitting Jet nozzle
Straight CB-8

Compression bushing

NT-4
@4 Nylon tubing NT-8

cs-8 | ®8 Nylon tubing
Compression
sleeve
TI-8
Tube insert
SA8-25

Straight adapter

CB-4-8
Cor — Compression
bushing

SA4-16 /

Straight adapter

& \ NT-6
@6 Nylon tubing
Compression @ m\CB~6
_~ bushing ‘ Compression
EA4-20 bushing
Elbow adapter N TI-6
SA6-20  Tubei 82'1? ;
Straight  nsert I pression
adepter sleeve
BP-2
Blanking plug
CP-6 SA6-20
Closure plug Straight adapter

[MIX]

Use an appropriate sealant where mark shown.

‘ Mark denote tightening torque. See the tightening torque list. P.219
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Positive Displacement

Injector (PDI) System
for Large Machines

& LUBE

Dimensional drawing
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(SLR) Single Line Resistance
compact system for small machines

with intermittent delivery

AMR-II DS

[Pump]

Automatic intermittent piston pump
MLZ 119
MMXL-II 121
MMX-1I 123

125

Automatic intermittent gear pump
AMR-IIDS
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Automatic intermittent piston pump

MLZ

I Compact version of MMXI -ITI. Ideal for small machines

with limited installation space

HOW to order

Oll level switch

Standerd
Interval (50Hz) Voltage
6min AC100V ¢1
15min AC200V ¢1
30min -
60min
120min

Directions for use

* Oil viscosity varies with oil temperature. Be sure to use oil within
the working viscosity range. Refer to the viscosity table.

* Do not use any special additive-contained oil, water soluble o1l and
solvent.

* Periodically check the oil in the reservoir for impurities. Replace
it, if necessary, with fresh oil immediately. Be sure to clean the
reservoir before o1l change.

* Make sure that proper voltage is applied.

* Do not over tighten the discharge joint. Refer to the tightening
torque table.

* Do not press the discharge volume adjusting knob down by force.

* Adjust discharge volume only when the piston is fully relaxed (The
knob is at the lowest position.).

’¢ Should the pump malfunction, contact us for
immediate response with substitution.

@ Related parts

[Standard]

Discharge volume | 1.5~2.5m£/stroke

Pump Discharge

mroseqe’ |0-3MPa

Voltage / AC100V ¢1/50mA, AC200V ¢ 1/25mA (50Hz)
Kok current AC100V ¢1/42mA. AC200V ¢ 1/18mA(G0HZ)

Output 3W Synchronous

Emergency Oil level Contact type A contact (NO) ON at low level
detection switch Contact capacity 0.5A, AC DC200V/30W smaller

Operation rating | Continuous

Working viscosity range | 30~ 1300mm?/S
Reservoir capacity | 0.8£

Weight 1.2kg

Protection class | IP54 (CE Approved type)

Replacement Motor Model

Interval 6min | 15min | 30min | 60min |120min
Motor RPM (50Hz) 10 4 2 1 1/2
Replacement Motor | 100V | M-B1 | M-C1 | M-D1 | M-E1 | M-F1
Model 200V | M-B2 | M-C2 [ M-D2 | M-E2 | M-F2

Hydraulic circuit drawing

—0

aws|| [ @

]

Flow unit PJ junction Tubing Pressure gauge
: P129 :P.141 tPATH :P.162

Adapters Reservoir
HUAYE) 1 P.146

Filter Filter Pressure switch Compression parts
FX-1:P.159 FY-20: P.159 :P.163 1 P.169

119



& LUBE

Dimensional drawing

125 125
| 125 = 125
3B 65 Ground terminal (M3) 35 65 . Ground terminal (M3)
| | | Ground mark | | | Ground mark
: . / .
P’ 3 Disch AN 7 B
Discharge port L‘m/ /(—)\
Mex X ‘ Wiring
port
(¢4Tubing) (peTubleg) ; (G1/2)
Wiring port %
(G1/2)

0C-3

Installation hole

4‘
il fill cap/
0oC3

Installation hole

126
190.5

J

126
190.5

| T
Suction filter set

SF-07
[Standard]

| T
Suction filter set

SF-07
[CE]

Almproper handling can result in a death or serious injury AEIectn’oal shock may be received under certain conditions gBe sure to ground.

Discharge Volume Adjustment

Wiring diagram

Decrease

Piston rod ——— e

Lock nut —p———<r*

b2

Connecting rod ———=.

[Oil volume adjustment knob]

Loosen lock-nut by tuming it counter-clockwise.

After loosening lock-nut, tum and adjust the connecting
rod to the desired discharge volume and tighten lock-nut.
Turn clockwise to increase discharge and tum
counter-clockwise to decrease discharge.

Adjusting scale is shown below.

Increase 9

3.
4.

-

Reference position
2.5me
2.0me
1.5me

Impossibility

I

\ OL |OL

U
® ® ® R ®
by 4

Power Input  Contact output

[Standard]
I—(@)-I E §
Q
Y

.

oL |oL
X X X ®
bt

Contact output
[CE]

®

——@c

Power Input

120

o
Q
5
71
g
@
3
=3
@
8

souggsisey eur efbuis (475)

3
8
=
S
8
=
Z
=
4
®
3
=
@®
=
(=9
S
3
=
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Automatic intermittent piston pump

MMXL-II

Automatic intermittent pump incorporating a small
energy-saving motor. Interval is controlled by the
RPM of the motor so no external controllers or
timers are needed. Widely used for small machines
in many different industries.

HOW to order

MMXL-I-[]- D-DEI;I}I?

[Standard]

: 0.2~1.0m£/stroke

Discharge | 1 5~2 5me/stroke
Pump 2.5~5.5mé/stroke

Discharge

pressure 0.3MPa
Motor Pawer AC100V ¢1/50mA, AC200V ¢ 1/25mA (50Hz)
(Other voltages AC100V ¢ 1/42mA, AC200V ¢ 1/18mA(60Hz)
available.) Output 3W Synchronous Motor
Emergency Qil level | Contact type A contact (NO) ON at low level
detection switch Contact capacity 0.5A, AC DC200V/30W smaller

Operation rating | Continuous

Standerd Resarvolr Mounting Poltion
Eg CE type '%1.4 Resin
Discharge volume =1 Foot Mount
1mg = 8| Wall Mount
2.5mg s%Metal reservoir only
5.5m¢ Pump Position
Interval (50Hz) Purp positiorsLeft
s Voltage Mt
15min m Reservolr capaclty
30min AC200V ¢1 L1 1 8tResh resencis
60min Oll level switch = 1| 31Resin reservoirs
120min Blank <11 30Metal reservoirs
With 2 (0l 4 0Metal reservoirs
{11 BiMetal resenvoirs

Directions for use |

* Oil viscosity varies with oil temperature. Be sure to use oil within the
working viscosity range. Refer to the viscosity table.

* Do not use any special additive-contained oil, water soluble oil and
solvent.

* Periodically check the oil in the reservoir for impurities. Replace it, if
necessary, with fresh oil immediately. Be sure to clean the reservoir
before o1l change.

* Make sure that proper voltage is applied.

* Do not over tighten the discharge joint. Refer to the tightening torque table.

* Do not press the discharge volume adjusting knob down by force.

* Adjust discharge volume only when the piston 1s fully relaxed (The
knob is at the lowest position.).

% Should the pump malfunction, contact us for
immediate response with substitution.

@ Related parts

Working viscosity range | 30~1300mm?/S

Reservoir capacity | 0.8, 3£ (plastic) 3£, 42, 84 (sheet metal)
Weight 1.8kg (With 1.82 Reservoirs )

Protection class | IP54 (CE Approved type)

Replacement Motor Mode

Interval 3min | 6min | 15min | 30min | 60min {120min|
Motor RPM (50Hz) | 20 10 4 2 1 1/2
Replacement [ 100V M-A1 | M-B1 | M-C1 | M-D1 | M-E1 | M-F1
Motor Model | 200v| M-A2 | M-B2 | M-C2 | M-D2 | M-E2 | M-F2

Hydraulic circuit drawing

o

P S ]

U @

o
Adapters Reservoir
:PA75 1 P.146

a
198aal| || @ 5 | %
E = @

W | )
Flow unit PJ junction Tubing Pressure gauge Filter Filter Pressure switch Compression parts
:P.129 t P41 tPATH 1 P.162 FX-1:P.159 FY-20: P.159 1 P.163 : P.169
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Dimensional drawing

Discharge port M8x1 Discharge port M8x1

4Tubi
® (¢4Tubing) 16 (¢4Tubing) o
oy 166 88 2
pus )
£
Ground terminal Ground terminal 5:’3 ?ﬁg
! Ground mark Ground mark Zze
— 333
Wiring port Wiring port R B
=8 5
s 2 o
S s
g
]
oilfiicap/  /nstant feed button
oc-4 oc-4
Terminal box
/(with cover]
725 725 725 ¢ )
H ™
3-96.5 [ 3-06.5
ri'\os‘t:hﬂm ! mallauon
. @S Tk ~
@ — i v e g
< [k A i &) (K
T T i' ‘: | ! T i
— H ) 53]
! T | r = ‘? i ]
H ~ [ 1
: I 1 1
______ i H ——
i i 2
i
|
LN\ LUBE — : L\ LUBE —
Pt (RN
d 1 |
SO A () JURNA ()
A - .

i = i ~F* - i J)
\ Suction filter set \ Suction filter set

SF-10 SF-10
Strainer Strainer
0s-1 0s-1

[Standard] [CE]

Almproper handling can result in a death or serious injury &Electrical shock may be received under certain conditions gBe sure to ground.

Discharge Volume Adjustment Wiring diagram

1. Loosen lock-nut by turning it counter-clockwise. r@_| ,&
Decreawease 2. After loosening lock-nut, turn and adjust the connecting Q
rod to the desired discharge volume and tighten lock-nut. UulvVv OL |OL

3. Tum clockwise to increase discharge and tum
counter-clockwise to decrease discharge. ® ® ® ® ®
4, Adjusting scale is shown below. T T l l

Pistonrod ———o

Lock nut ———— <

NS

Connecting rod —————e

Power Input  Contact output
[Standard]

I—(@}-I E ?_:
position | |Rafirenca position pesition =

1.0me 2.5mi 5.5me T ?
0.8me 2.0mi 4.5me

0.6me 1.5me 3.5me v OL |oL

U
Oani ® ® I ®
f P

Power Input  Contact output
[CE]

[Oil volume adjustment knob]
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|
a4

Automatic intermittent piston pump —
MMX-II ==t

Production discontinued.
Replaced by MMXL-1I .

HOW o order

MMX"H— —L—_||___|—| " I Discharge | 1.5~2.5m{/stroke
volume 2.5~5.5m#/stroke
Fymp Discharge
ugchag;voum pressure 0.4MPa
.ome
Mator AC100V$ 1/0.23A, AC200V $3/0.11A (50Hz)
Eﬁ 5 Foot Mount (Other voltages Power AC100V¢1/0.23A, AC200V$3/0.10A (B0Hz)
Interval (S0Hz) =3 Wall Mount available.) Output 5W Induction motor, E class
i 3#Metal ir onl
[ 1ty 2558, o , — [Loading  |0.5A, AC DC200V/30W
=4 3min. 45sec. Pump Positlon Oil level switch SotTent A COnECE (ON B o kel
| 7min. 30sec. Pump positon-Lef : : e type [ A contact (ON at low level)
15min fion i Operation rating | Continuous
30min voitage Working viscosity range | 30~ 1300mme/S
60min B AC100V ¢E‘ EusarvlE oepcity Reservoir capacity | 0.82, 3¢ (plastic) 3¢, 4¢, 82 (sheet metal)
120min AC200V ¢3 171.4| 1.80Resin reservoirs T cap: Bl
ol level switch <2 34Resin reservoirs r— - O
= otary directions : Clockwise
W BI;nk 23 im:tt:: o Others A 2uF condenser for the 100V motor is
With [eSeIVOIrS integrated into the terminal box.
_ _ 84Metal reservoirs
Directions for use |
. g: t::;t remove the o1l strainer to keep the pump clear of foreign Model PN olEeD
* Oil viscosity varies with oil temperature. Be sure to use oil within the N-02 679320 AC100V¢ 1/5W
working viscosity range. Refer to the viscosity table. N-10 679324 AC100V ¢ 3/5W
* Do not use any special additive-contained oil, water soluble oil and N-08 679323 AC200V ¢ 1/5W
solvent.

* Periodically check the oil in the reservoir for impurities. Replace it, if
necessary, with fresh oil immediately. Be sure to clean the reservoir
before oil change.
» Make sure that proper voltage is applied. S
* Do not over tighten the discharge joint.
Refer to the tightening torque table.
* Do not press the discharge volume adjusting knob down by force.
<

* Adjust discharge volume only when the piston is fully relaxed (The
knob is at the lowest position.).
» Make sure motor Rotary direction.

#* Should the pump malfunction, contact us for
immediate response with substitution.

B || @

@ Related parts

bod

>

W
Flow unit PJ junction Tubing Pressure gauge Filter Filter Pressure switch Compression parts
:P129 : P41 tPATH 1 P.162 FX-1:P.159 FY-20: P.159 : P.163 : P.169

< e

U @
Fow
Adapters Reservoir
:PA75 1 P.146
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Dimensional drawing

Discharge port [

Terminal box

M8 X1
(9 4Tubing) s
Instant feed button B
|
s
!
\& i )
Oil fill cap /
oc-4
bt 4
: b
!
I
i
Installation hole !
3—¢65 I
| ]
T d ! . L__{p
8 : Il : H !
4+ : . : —
: | 1 I
M~ [ ] i
Strainer ! ! (_' Wiring port
0S-1 ~d_ | 1
I~ i
: i
L
g
!
L LUBE —
Ll’ ________________ K i
L\ )
T T

SF-13

\ |
Suction filter set

RN
240

Almproper handling can result in a death or serious injury AEIectrical shock may be received under certain conditions gBe sure to ground.

Discharge Volume Adjustment

Wiring diagram

Decrease Increase
Piston rod 7 .
Lock nut \
@
—+
Sa
S
Connecting
rod

[Oil volume adjustment knob]

1.
2.
3.
4.

Loosen lock-nut by turning it counter-clockwise.
After loosening lock-nut, tum and adjust the
connecting rod to the desired discharge volume

and tighten lock-nut.

Tum clockwise to increase discharge and tum
counter-clockwise to decrease discharge.

Adjusting scale is shown below.

| Rafirerica position| | Rafirenca position,

: 56mL 25me

i 25mt 2.0me
,J_l 36me 1.5me

1 25me

I

}

il level switch [OL [OL
Motor | U |V |W

Power input [ V [ V [W
Qil level switch
signal output |OL[OL

Three-phase
connection

Lyl v w]lu]v]w]
C

A
E‘u F

Single-phase
connection

Power200V ¢ 3 Power100V ¢ 1
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Automatic intermittent gear pump
AMR-II DS

Capable of operating over a wide range of working
viscosity. Digital display gives on sight visual
indication of operation. Interval can be a function
of time or count.

[3 ¢ Reservoir type]

HOW 1o order

AMR @IIDS- —L—_l Discharge | 150mg/min (50Hz) 180m4/min (60Hz)
brmp Discharge
0.8MPa (safety valve set pressure
Voltage Reservolr Mounting Poltlon PI9SSUE ey & :
AC100Ve¢i :Eld Resin Bower AC100V ¢ 1/0.83A, AC200V ¢ 1/0.41A (50Hz)
AC200V b1 Foot Mount Motor AC100V ¢ 1/0.64A, AC200V ¢ 1/0.33A (60Hz)
Wall Mount Output 20W (50Hz/60Hz) Capacitor motor
#Metalreservoir only Discharge time adjustable range: 1~99 seconds
Reservolr capaclty Timer (2.5~247 .5m¢) 50Hz, (3~297me) 60Hz
=1L 1.80Resin reservoirs counter | Interval time adjustable range: 1 to 9999 minutes
= ; 1 to 9999 counts
<1 | 3£Resin reservoirs
<11 3¢Metal reservoirs Emergency | Contact type A contact (NO)
"8 40Metal reservoirs output Contact capacity AC250V 1.5A
{1 80Metal reservoirs Oil level Contact type A contact (NO)
#Pump is installed on the Emergency | SWitch ON at low level
soht side. i Controller :
::fhs;jc')?fl s'fszlg';?;. detection | Prerssure | Contact type A contact (NO)
switch ON at low pressure
Directions for use INTERVAL | display 'INT'
* Do not remove the oil strainer to keep the pump clear of foreign Liquid EeCLATE ] display DIS
matter. crystal \I(V)tl}ieLr\E(\)/lIIE sLidEeR%ecreases,display
= : : display ' ¢
I}ep{eltclie or c}ean;he suction filter at least once a year. Click here to ALARM When pressure is abnomal display
view the service List. o 'PRESSURE ERR'
* Oil viscosity varies with oil temperature. Be sure to use oil within ok
specified working viscosity range. m’% 68~1300mm?/S(50Hz)
* Do not use any special additive-contained oil, water soluble oil and W
solvent. ?:S‘*(’;"n‘;}' 1.80, 3¢ (plastic) 32, 42, 84 (sheet metal)
* Periodically check the oil in the reservoir for impurities. Replace it, if pa - -
necessary, with fresh oil immediately. Be sure to clean the reservoir Weight | 1.8¢ Reservoirs: 3.2kg, 3£ Reservoirs: 4kg

before o1l change.
» Make sure that proper voltage and pressure are proper.
* Do not over tighten the discharge joint.

Boiirio e G ableging toruatibls % Should the pump malfunction, contact us for

immediate response with substitution.

B | @

@ Related parts

@ SIDDE ﬁ

W |
Flow unit PJ junction Tubing Pressure gauge Filter Filter Pressure switch Compression parts
:P.129 t P41 tPATH 1 P.162 FX-1:P.159 FY-20: P.159 1 P.163 : P.169

< 4

U @

0w
Adapters Reservoir
:PA75 1 P.146
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Exterior features of the controller Hydraulic circuit drawing

LCD g8
| RV % %’ﬁ?
L | — éﬁ%
3 553
“ » I_I (_Bb‘g éa
RESET & FEED 23z
“UP” key IR key §=§
N RESET Dl . 2
“DOWN” key i FEED nier_key
. ENTER [
6,) m ® Wiring diagram
Operation panel of the controller
LCD shows the below: . e e cont
ower mergency ont in
INTERVAL — INT l_@_l output — (Only countin model)
DISCHARGE— DIS bt 4

ALARM  —Low oil level OILLEVEL ERR X)X CI) SIS

Low pressure PRESSURE ERR

Dimensional drawing

n
3 "
3 S'," __ Oil fill cap
- - 0oC-4
Discharge pat \
Rc1/8 @ : 0 €
Pressure gauge installation port 7 167 | Pressure gauge installation port 7/
Rc1/8 ~ Rc1/8
11e ° Installation
i - =
Istalation hole ! 2-99
2-06.5 =0
“i e | | ||, a @; ﬂ
- - Strainer 2 ] Strainer
5 0s-1 o 0s-1
S 2
______ —
+—
Suction filter set ' Suction filter set
SF-11 SF-11
[1.82 reservoir type] [32 reservoir type]

Almproper handling can result in a death or serious injury AElectrical shock may be received under certain conditions 9 Be sure to ground.
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(SLR) Single Line Resistance
compact system for small machines

with intermittent delivery

[Valve]

R g Resistance type valve 129
Flow unit

HTU-02

— (et
N
ALkt

L
E -.\k\\.\\ lﬁ ‘\'\‘: \

4
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Resistance type valve

Flow unit

Flow Units are resistance valves used for an
intermittent delivery type systems.

| Normal working pressure | Under 0.8 MPa I

Internal construction

Inlet

Filter

[HSA-1] [HTU-02] [HJB-1]

Rod
Body

Check valve seat
Spring
Clasp

Directions for use

Flow direction Model No. & Flow rate

* Please conform the flow direction and thread size to connect to the
junction.

Tubing connection (This is just an example.)

TI-4

/ Tube insert
EA420 _— I

= CB4-8 CN-4
Elbow adapter T Compression Compression nut
m I °‘|"?
CcS4 ) CS-4
Compression sleey Compression sleeve
NT-4 A EC1-22

¢4 Nylon tubing / Elbow connector

mﬁ

CP-4

Use an appropriate sealant where mark shown. — Closure plug

- Mark denote tightening torque. See the tightening torque list. P.219
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RoHS compliant products are also available. 395
Please contact us for details. §,§ )
B33
X ¥
Part Number - ) Part Number - _ 2¢2
- Model Dimensional drawing = Model Dimensional drawing ZEs
Metric Inch Metric Inch Y 2
g
105501 | 185501 03 105513 (185513 03 =
105001 | 185001 02 - 105072 (185072 02 _—
105002 | 185002 0 T _J—1._.l] |105073|185073 0 AL |
105003185003 o | 1 105074|185074 | 1
105004 | 185004 2 g M8X1  R1/8 105075185075 2 HEX1 R1/8 R1/8
105005 | 185005 3 | |6289 ‘5"622“(’09;',’)8"”’ 105076 (185076 3 (6399 Ll
105006 | 185006 4 : 105077 (185077 4 :
105007 | 185007 5 105078 [185078 5
105502 | 185502 03
105008 | 185008 02 —
105009 | 185009 0 =
105001185001 |, o | 1 —
105010(185010 2 i éem @
105011 | 185011 3 XS (51624) (511624
105012 (185012 4 l20501.16") |
105013185013 5
105503185503 03 pext 105507 [ 185507 03 et
105015185015 02 105043 [185043 02 e
105016 (185016 0 105044 185044 0 R1/8
105017185017 113 105045|185045 1 mT (178NPT)
HTA @ HTK 3
105018185018 2 | = 105046 185046 2 [ 7= / =
105019185019 3 (8 105047 [185047 3 &,_/
105020 | 185020 4 105048 185048 4 47(1.85%)
105021 | 185021 5 105049 185049 5
105504 | 185504 03 et 105508 185508 03
105022 | 185022 02 105051 [ 185051 02
105023185023 0 105052 [ 185052 0
105024185024 | | 1 105053|185053| |, | 1
105025185025 2 105054 185054 2
105026 | 185026 3 105055 [ 185055 3
105027 | 185027 4 47(1.85%) 105056 [ 185056 4
105028185028 5 105057 [185057 5
105505 | 185505 03 105509 [ 185509 03
105029 185029 02 Gaiasd 105058 | 185058 02
105030185030 0 Rri/s |105059 (185059 0
105031 185031 | - | 1 AT 1405060185060 ara |1
105032 | 185032 2 105061 185061 2
105033185033 3 105062 [ 185062 3
105034185034 4 47(1.85) 105063 [ 185063 4
105035 | 185035 5 105064 185064 5
105506 | 185506 03 et 105510(185510 03 [ _amext
105036 | 185036 02 (35/1624) 105065 | 185065 02 |\ 14, r—/—'—
105037 | 185037 ol - 105066 | 185066 0 i : (T
105038185038 1] % 105067 [ 185067 1
105039185039 "2 | 2 | 105068 [185068| T | 2 @]— —m
105040 | 185040 3|8 105069 185069 3 : '
105041 | 185041 4 46(1.81°) 105070185070 4 - i p
105042 | 185042 5 105071 [ 185071 5
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(SLR) Single Line Resistance compact system
for small machines to lage machines with

continuous (recirculation) delivery

[Pump]

Automatic small discharge volume
gear pump
AMS

133

Motor driven continuous gear pump
ACM-TI - AMI-300 - AMI-1000
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Automatic small discharge volume gear pump

AMS

Motor driven gear pump for continuous micro-volume

lubrication used with a resistance type centralized
lubrication equipment

HOW to order

AMS - -I:ll:I—EIEII?

Discharge volume (50Hz / 60Hz)
1.25/1.5m¢/min
2.5/3mg /min
15/18me/min

Voltage

!l AC100V %1
AC200V ¢1
Oll level switch
Blank

Blank

L With

Directions for use

AMS-1: 1.25m£/min (50Hz)

Pum Discharge |1.5m£/min (60Hz)
Reservolr Mounting Position P volume AMS-1: 1'.25m1l/min (50Hz)
IE10 Resin reservoirs T 1.5mé/min (60Hz)
& | Foot Mount Ischarge ;
ol Mourt pressure 0.8MPa (safety valve setting)
3%Metal reservoir only égr:‘go(g g'_: /) 50mA, AC200V¢ 1/
Motor Z
S Postdon (Other voltages | O"®"  [AC100V ¢ 1/42mA, AC200V ¢ 1/
I! Pump pos[npn-Lgft available.) 18mA (60Hz)
. Pt:?[;f:sn.lon-mght' Output 3W Synclonous Motor
Xcept 1. esin reservoir
Reservolr capacity ) Contact type A contact (NO) ON at
- ; Emergency Oil level low level
CL214 1.82 Resin reservoirs detection switch Contact capacity 0.5A,
< 1| 34 Resin reservoirs AC DC200V/30W smaller
28 iﬁ mela: 1eSenvoirs Operation rate | Continuous
etal reservoirs e
Working viscosi
10 82 Metal reservoirs range g W | 32~1300mme/s
Reservoir .
capacity 0.82, 3¢ (plastic) 3£, 42, 82 (sheet metal)
Weight 1.8kg

* Oil viscosity varies with oil temperature. Be sure to use oil within the working viscosity range. Refer to the viscosity table.

* Do not use any special additive-contained oil, water soluble oil and solvent.

* Periodically check the oil in the reservoir for impurities. Replace it, if necessary, with fresh oil immediately. Be sure to clean
the reservoir before o1l change.

* Make sure that proper voltage is applied.
* Do not over tighten the discharge joint. Refer to the tightening torque table.

% Should the pump malfunction, contact us for immediate response with substitution.

@ Related parts

| @

® || W,

<

ve

Adapters
: P75

Bk DUIE
Vark ! be G
= BB ] -
W 1]
Control unit PJ junction Tubing Pressure gauge Filter Filter Pressure switch Compression parts
P39 1 P41 : PATH 1 P.162 FX-1:P.159 FY-20 : P.159 :P.163 : P.169
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Repiacement Motor Mods

AMS-15 Pump Voltage Replacement Motor Model
Discharge volume | 15m£/min (60Hz) AMS-1 100V M-B1
P i ) H
ume Discharge 0.8MPa (safety valve setting) 200V M-B2
pressure 100V M-A1
Motor Power AC100V ¢ 10.25A (50/60Hz) 200V ¢ 1 AMS-3 200V VAD
(Other voltages 5.0W Accessory - Condesor
available.) Output 3.0F o
Gear Head Speed Reduction Ratio: 1/25
Working viscosity range | 32~ 1300mm?/S
Reservoir capacity| 0.82, 32 (plastic) 3£, 42, 82 (sheet metal)
Weight 2.3kg zso
882
Dimensional drawing Faa
i
=5 LEY
- 883
3]: b k] 33
. Va 2
- Discharge' poft
gL MaxD) ]
Discharge @4 Tubing - —p—-—-—-—-
port (M8x1) Wiring port |
(¢4 Tubing) %erscm
Oil volume
adjusting screw &
Oil fill cap |
Oil fill cap _{ oc-2 "
oc-2 | :
H | Installation hol : |
Installation hole ¢ T T i
: 3065 | ~ 725 I725
' - i 4 . o 1
- ‘3’% ! = _@ 2 8N T~ wiring port
N]_A =l T [z mﬁl’.‘l | aman PN e 4| [_IQ—I R
- e s =1 *
: ! I | ]
i : : el ! P
_} r T I (] ' | I~
! 2 S 4
|
| © i
I 3 o I
! - i
| i
= LyUsE _— ' '
[ S ! L !
L ) LoLumE —
\ Suction filter LL ‘\ J y

SF-A 4= T ;
\ Suction filter

SF-A
[AMS-1. 3] [AMS-15]

Almproper handling can result in a death or serious injury AElectrical shock may be received under certain conditions gBe sure to ground.

Hydraulic circuit drawing Wiring diagram

i
ulv oL |oL j>
XXX X &

T T ¢ l | Power Input.

Power input  Contact output
[AMS-1, 3] [AMS-15]
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Motor driven continuous gear pump

ACM-1I- AMI-300- AMI-1000

HOW to order

ACM-II
AMI-300-
AMI-1000

Voltage

-L__II___ll___l-l%I

Oll level switch

[ACM- 1] [AMI-300] [AMI-1000]

l Directions for use

* Oil viscosity varies with oil temperature. Be sure to use oil within
the working viscosity range. Refer to the viscosity table.

* Do not use any special additive-contained oil, water soluble oil and
solvent.

* Periodically check the o1l in the reservoir for impurities. Replace
it, if necessary, with fresh oil immediately. Be sure to clean the

AC100V ¢1
AC200V ¢3
AC200V ¢3

With needle valve
3#AC200V ¢3 Needle valve available
only with AMI-1000
Reservolr capaclty

3¢ Metal reservoirs

1] 492 Metal reservoirs
1] 82 Metal reservoirs

Pump position-Left
Pump Position-Right

Without
With
Reservolr Mounting Position
(51514 Resin reservoirs
174 Foot mount
=8| Wall mount
Resarvolr Mounting Position

reservoir before oil change.

* Make sure that proper voltage is applied.
* Do not over tighten the discharge joint.
Refer to the tightening torque table.

# Should the pump malfunction, contact us for immediate response with substitution.

Specifications

ACM-II AMI-300 AMI-1000
i 60m£/min (50Hz 300m£/min (50Hz 1000m£/min (50Hz
. Discharge volume 70m¢/min geon% 330m¢/min geon% 1100m¢/min %60Hz;
: 0.8MPa 0.8MPa 0.8MPa
Discharge pressure (safety valve setting) (safety valve setting) (safety valve setting)
AC100V ¢ 1/0.6A AC100V¢p1/1.4A AC100V¢ 1/2.0A
Motor Voltage / Current (Condenser: 5uF) (Condenser: 8uF) (Condenser 12uF)
( Other voltages AC200V ¢ 3/0.3A AC200V ¢ 3/0.35A AC200V ¢ 3/0.8A
available.) Output 30W 50W 75W
Induction motor Induction motor Induction motor
Operation rate Continuous
Working viscosity range 32~1300mm*/'S | 65~1300mm?/S
Reservoir capacity 28, 32, 44, 84 (sheet metal)
Weight 4.0kg 4.4kg 7.1kg
Other Motor rotary direction: Motor rotary direction: Motor rotary direction:
Counter- clockwise Clockwise Counter- clockwise
100V/1A 100V/2A 100V/3A
B Tss 200V/0.5A 200V/1A 200V/1A

@ Related parts

3
—.“'

e T

Adapters
:PA75

Reservoir
:P.146

- ; _ . -
A AN aror 17
= BT 04 — e "
=] ! 1 e ({ll)
W 1]
Control unit PJ junction Tubing Pressure gauge Filter Filter Pressure switch Compression parts
1 P.139 :P.141 tPATH :P.162 FX-1:P.159 FY-20: P.159 :P.163 1 P.169
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Hydraulic circuit drawing

S Lums

AMI-300 with 3L reservoir and low level switch

552
83
F3g
BEE
Dimensional arawing ﬁé‘%
g=g
%
228
&9
Cable outlet B
Adaptation cable % =
A w View A 3
i F 83
- ) S
| A= [ IS
3 th Wl —
o } —H. " 0il volume d&
adjusting =
- == :
ul .
i : L=
hols Oil fill cap
4963 | ep == w
T s
nlx
il i
8
Suction filter set /" | = 3 BoEm p—
SF-12 the tank
[ACM- 1] [AMI-300]
Wiring diagram
Cable outlet 9 9
/Adaptation cable pE~@12 View A
i 4 R Three-phase connection Single-phase connection
3
g Lu[v]w] U] Uz] 2]
| sur
i Rl sl T
“ Power Power
8 [ACM-T]  Actoov
0 L]
] 1 Three-phase connection Single-phase connection
il [U[VIW, ululz
14! E hol e
Tl L g
( T =3 Tl SI R g‘; ;ef
H Power AC100V
[AMI-300]
.I Three-phase connection Single-phase connection
1
i § (U [V [w] Ut] Uz] Z2]
| L. i C
! Rl s| T B 12uF
ower
=" Powex AC100V
[AMI-1000] [AMI-1000]

Almproper handling can result in a death or serious injury AElectrical shock may be received under certain conditions gBe sure to ground.
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(SLR) Single Line Resistance compact system
for small machines to lage machines with

continuous (recirculation) delivery

o [Valve)
fosn Single line residence valve (continuous)
-gﬁjﬁ control unit 139
= Control unit
CSA-04
CTuU-2
&
S
B
=
Lo
CJB-04

(SLR) Single Line Resistance junctions

for installing both Flow and control unit

Junction for main tubing 141
PJ
N

Flow unit/Control unit junction 142
PJ

Junction header

143
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Single line resistance valve (continuous)

control unit

| Normal working pressure | Under 0.8 MPa |

Internal construction

’ 3
; > 3 3 o Inlet
[CSA-04] [CTU2]  [CJB-04] Taperpin
Helical restrictor
Body
| | Clasp

Directions for use

\

1

it
l\\‘\l

g
o€
&8

’ v
=
= (LLLEL
oD
S5
csmoerh

(
e
R(((

(
({

Flow direction Model No. & Flow rate
* Please confirm the flow direction and thread size to connect to the

Junction.

Tubing connection (This is just an example.)

Tl-4
Tube insert

EA4-20
Elbow adapter

CN-4
Compression nut

Compression
sleeve

NT-4

EC1-22
Elbow connector

@4 Steel tubing
CS-4

Junction

___cP4
Closure plug
@ Use an appropriate sealant where mark shown.

- Mark denote tightening torque. See the tightening torque list. P.219
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Part Number . X X Part Number . i .
- Model Dimensional drawing - Model Dimensional drawing
Metric Inch Metric Inch
105201 | 185201 05 105321 | 185321 05
105202 | 185202 04 105322185322 04
105203 | 185203 03 i — 105323185323 03 —
105204 | 185204 02 +________________ 105324185324 02 I
105205185205 . | ©O 105325|185325( . | 0
105206 | 185206 1 HEx10 {Msx, " mie /| |105326(185326 1 Aue i Py
105207 | 185207 2 | |39 (5/1624) ~ (1/8NPT 105327185327 2 VENPT) (18NFT)
105208 | 185208 3 . 2500989 .| (105328185328 3 23(0917)
105209 | 185209 4 105329185329 4
105210|185210 5 105330185330 5
105211 (185211 05
105212185212 04
105213[185213 03 —
105214 (185214 02 _ el
105215/185215| o | O —
105216 | 185216 1 L ﬁsm "fﬂ
105217185217 o | 6383 ris2l (5624
105218(185218 3 l—2058(1.16%) ]
105219185219 4
105220 | 185220 5
105221 | 185221 05 105261 | 185261 05
105222 | 185222 04 2mext 105262185262 04
105223 (185223 03 105263 (185263 03 v
105224 | 185224 02 105264 |185264 02 R1/8
105225185225 o |3 105265185265 0 mS[ (1/awT)
CTA o 1 ) CTK 0%
105226 | 185226 1|3 105266 | 185266 1 S
105227 | 185227 2|8 i 105267 185267 2 I
105228 | 185228 3 ; 105268185268 3 «7(00e) ‘
105229 [ 185229 4 38(1.5° 105269 185269 4 !
105230 | 185230 5 105270185270 5
105231 | 185231 05 105271 | 185271 05
105232 | 185232 04 105272185272 04 -
105233185233 03 105273185273 03 (35/16.24)
105234 | 185234 02 105274185274 02
105235 185235 0 105275185275 0|3
105236 185236 | €O | 1 105276 |185276| €TC | 1 S G
105237 | 185237 2 105277185277 2|8
105238 | 185238 3 28(15%) 105278185278 3 260008
105239 185239 4 105279185279 4 | _sstooe)
105240 | 185240 5 105280185280 5
105241 | 185241 05 105281 | 185281 05
105242 (185242 04 105282185282 04 aMExi
105243185243 03 e 105283185283 03 I Dzal(tv){ (45/16.24) e
105244 | 185244 02 105284 | 185284 02 i ! (1/8PT)
105245 | 185245 0 105285185285 0 ! ;
105246 185246 | CTC | 1 105286|185286| CTH [ 1 | 4—-—i—-—-1 - @E}:@T
105247 | 185247 2 105287 | 185287 2 : i
105248 | 185248 3 105288 |185288 3 ; M ao(1.540
105249 | 185249 4 105289185289 4
105250 | 185250 5 105290185290 5
105251 | 185251 05 105291 | 185291 05 )
105252185252 04 S Max 105292|185292 04 Zeil 4vax)
105253 | 185253 03 (36/1624) 105293185293 03 | H4loss” , T ae
105254 | 185254 02 ] (e 1105294185204 02 : f (1/8NPT)
105255 | 185255 o1l% 105295 | 185295 0 ;
105256 185256| C 12 | 1 = @» 105206 |185206| T | 1 @J E}jr
105257 [ 185257 2|8 ﬁ 105297 | 185297 2 i :
105258 | 185258 3 105298 | 185298 3 ; : ‘
105259 | 185259 4 46(1.817) 105299 | 185299 4 47(1.857) |
105260 | 185260 5 105300185300 5
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Junction

I Junction for main tubing PJ

Dimensional drawing

106421

$6.5(0.26")
—

N
\Jﬂ'—

2-M8X1

,\31 2s/62d0Ne) 5
h=)
:r;: 30(1.187)
=]
~ 16(0.63%)
by
106424 o1o
(047
S
wg B
3 i K
(047') \2-M8x1
27(1.06°), 2.5/16-24UNF) T5(050°)
106425
3-M8X1
(3-5/16-24UNF)
B K ¢62(024%)
= o
S‘_“;_L =
ey [ S
(V]
®12(0.47"
27(1.06"
: ) 15(0.5¢")
106420 e oz
3-5/16-24UNF ’:—>|
I
S
= )
N8 K\&W
I Zi-t-
30(1.18°) L_,‘
16(0.63"
106423
4-M8X1
(4-5/16-24UNF)
g
= 4 >
5 l_ — N
™ =2 N,‘\
6. s(oze') L“‘—u 912(047°)

16(0.63")

For 4mm (5/32) tubing

Model Part Number Specifications
M8 x 1 5/16-24 UNF i
PJ-2 106421 186421
Two-way
PJ-2F 106424 186424
PJ-3 106420 186420
Three-way
PJ-3F 106425 186425
PJ-4 106423 186423 Four-way

@Material : ZDC
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Junction

| For Flow unit/ Control unit installation

Model Part Number Specifications Size %’E’%
M8x1 | 5/16:24 UNF L, L. T
Ps-4S | 108401 | 186401 | SER WPETON | 47(1.857) | 34(1.347) g?ﬁ
PJ-5S | 106402 | 186402 Singéiéynge for 1 63(2.487) | 50(1.977) ;%%
PJ6S | 106403 | 186403 Singl'lwge for | 79(3.117) | 66(2.60") §§
PJ7S | 106404 | 186404 S‘"B})iéynge for | 95(3.747) | 82(3.23")
PJ-8S | 106405 | 186405 Singéw{;e for 11114.377) | 98(3.86")
PJIoS | 106406 | 186406 S‘"B%Vnge for [427(5.007 )| 114(4.497)
[PU-7S] PJ-10S | 106407 | 186407 Singgw{;e for 1143(5.637)|130(5.127 )
PJ-12s | 106408 | 186408 Si“%'gp‘gr}"g for 1475(6.89”)|162(6.38" )

@Material : ZDC

Part Number Si
Model AL Specifications =
M8Xx1 | 5/16-24 UNF L L.
] Double type for ” ”
PJ-6D 106411 | 186411 4ports 47(1.85” ) | 34(1.34")

L Double type for ” ”
PJ-8D 106412 | 186412 6ports 63(2.48”) | 50(1.97”)

PJ-10D | 106413 | 186413 | Dowbletypefor | 703 44+ | g6(2.607)

8ports
@Material : ZDC
Model Part Number Specifications L Stz L
1 2
PJ-12D 106414 D°“§’§pgyr‘t’se for | 823.237) | 94(3.707)
L Double type for ” ”
PJ-14D 106415 o 08(3.86”) | 110(4.33")
PJ-16D 106416 Dou?fpéyﬁse for | 114(4.497) | 126(4.96" )
[PJ-6D] @®Material : ZDC
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Junction header

Dimensional drawing m Dimensional drawing

=
_ Model|Part Number |~ T+ T2 Model|Part Number |~ T+ Tz
= TA 1106431 | 2-M8x1 | Rc 1/8 TB |106432| 3-M8x1 | Rc1/8
2.5/16-24 vy 3-5/16-24
30(1.18%) TA 186431 UNF 1/8 NPT 30(1.18") TB |186432 UNF 1/8 NPT

@Material : ZDC @®Material : ZDC

#12
(0477

20(0.79%)
14(0.55%)
i
o1
&
29(1.14%)

Model| Part Number Ti T2
TC |106433| 2-M8X1 | Rc 1/8

2-5/16-24
TC |186433|™ ")\~ | /8 NPT

Model| Part Number T4 Tz
TD [106434| 2-M8X1 | Rc 1/8

TD |186434|25/1624) 4 /g \pT

T UNF
. @®Material : ZDC / @®Material : ZDC
< = - =
= N SES
58 3 RIsT &35
= Qs TD

15(0597)

% T 120047)
Model|Patt unbsr | T T r< [ModellPatNumber| T T
\—I T—' TG |106435| 3-M8x1 | Rc 1/8 - g TH |106436| 4-M8x1 | Rc1/8
- &
)

|
v TG |186435>5/1524) 1/g NPT e TH | 186436 +5/1524| 1/g NPT
(047 (063")
30(1.187) ®Material : ZDC AE: @®Material : C3604

i

£ 5 ®

T2 D28(I1‘10’)

20(0.79")
4(0.55")

6(0.247)
Model[pathumbear| T, Ik 1200479 Intodel[Pattumber] T, I
g TK |106437| 3-M8x1 | Rc1/8 ——@—— g TL [106438| 4-M8%1 | Rc 1/8
n o
S 3-5/16-24 | = 4-.5/16-24
] TK | 186437 UNF 1/8 NPT m's & TL |186438 UNF 1/8 NPT
@Material : ZDC (0.63%) T @Material : C3604
1
— —
=l
Qle '

C28(1.107) 2
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Reservoirs

Reservolr (Resin) 3L

Reservoir (Metal) 8L

Resin reservoirs
02-04°80

0.8-1.88
38

Metal reservoirs
20

38

490

88
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146
147
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149
151
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Resin reservoirs
0.2-0490

[T4LP]

Applicable pump Model Part Number Useful capacity Total capacity
L3 T-2LP 254104 0.22 02212
EX-5L5 T-4LP 254106 042 052

@Material : Cellulose Acetate

Directions for use

* Do not use solvents.

* Clean at least once a year.

» For details, see the mstruction manual.

* Should the pump malfunction, contact us for immediate response with substitution.

Dimensional drawing

A
| 64
| 4— 42
: ! L ]
| |
. / s 'S
R 7 N
i ) |
| : . | 18 s
! |
| |
LW i
) 5 ; [
; i
[T-2LP] 254104  '°PView
A
i
80
! . 80
i : | 68 4-M5Tapping screw
[ ] i L
LUEE e 5
i § oF T Wi
| |
i g :
| T T
i )
: |
Low Lievel | :
== o ©
: |
! Top view
[T-4LP] 254106
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Resin reservoirs
0.8-1.8¢

[T-8LP]

Applicable pump Model Part Number Useful capacity Total capacity

L8 MLZ T-8LP 254102 08¢ 1.0¢

AMZ-1ll, AMZ100S, AMO,
MMXL-III, MMX-II, EX, T-18LP 609005 1.82 20¢

AMR-III-150, L20, AMS

@Material : Cellulose Acetate

&
3
@
A
i
120
i —_—
i
- —
107
4-M5 Tapping screw
5 o A,
- *.Tl',.— 'q'..‘-
LUBDE 8
s o4,
k T T
NN | TJJ )
7 1Ie) Top view
[T-8LP] 254102
A
|
L 160 )
[ ; |
] | )
i . i
T i]] : r 4-M5 Tapping screw
i
i
!
i g
i
!
L LUBE —
i
U\ : L/ J
155
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Resin reservoirs
30

[T-30LP]
Applicable pump Model Part Number Pump position
T-30LP 609006 —
AMZ100S, AMO, MMXL-III,
T-30LP-BX 104658 Right

@Material : Cellulose Acetate Useful capacity: 3L  Total capacity: 4L

Dimensional drawing

A
$ 6-M5 Tapping screw
1} I 257 H |
=
s
o
0 ~lo
b b
LUEE —la— L 18,5 J
L Jile. A o
T 200%100 1 270
Top view
[T-30LP] 609006
A
i
S ek
!
e g
L S SN S 8
150 | i
| | g
L ' % : 2, '@ ; ] '@
T 200100 | | 147
270
Top view
[T-30LP-LX] 104657
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Metal reservoirs
20

Applicable pump Model Part Number Mounting
ACM-II, AM, ADM T-20L-AF 104301 Foot
o T.20L-AB 104401 Back
AMI-300S, AMI-300 T-20L-HF 104303 Foot
T-20L-HB 104301 Back
AMI-1000S, AMI-1000 T-20L-KF 104401 Foot
T-20L-KB 104303 Back

@ Material : SPCC  Total capacity : 3.2L Useful capacity : 2.1L  Coating color : Silver

Dimensional drawing

158
100
160

1 \M8Bolt
Installation hole

[T-20L-AF] 104301

- ® i
o
A4~ 2
B[
@
M8 Bolt 200 |
Installation hole Top view

[T-20L-HB] 104403

I—n

174
|
—

e 1|

F 1\M8Bolt
Installation hole Top view

[T-20L-KF] 104302
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Metal reservoirs
30

Applicable pump Model Part Number Pump position Mounting Qil level switch
AMZ100S, AMO T-30L-AOF 104326 Right Foot —
AMR-IlI-150 T-30L-AOB 104426 Right Back —
T-30L-LXF 104313 Left Foot —
MMM'\;()%_-:I" T-30L-LXB 104413 Left Back =
AMS T-30L-RXF 104314 Right Foot —
T-30L-RXB 104414 Right Back —
T-30L-LHF 104318 Left Foot Without
T-30L-LHB 104418 Left Back Without
T-30L-RHF 104319 Right Foot Without
AMI-300S T-30L-RHB 104419 Right Back Without
AMI-300 T-30L-OLHF 104324 Left Foot With
T-30L-OLHB 104424 Left Back With
T-30L-ORHF 104325 Right Foot With
T-30L-ORHB 104425 Right Back With
T-30L-LKF 104316 Left Foot Without
T-30L-LKB 104416 Left Back Without
T-30L-RKF 104317 Right Foot Without
AMI-1000S T-30L-RKB 104417 Right Back Without
AMI-1000 T-30L-OLKF 104322 Left Foot —
T-30L-OLKB 104422 Left Back =
T-30L-ORKF 104323 Right Foot With
T-30L-ORKB 104423 Right Back With
T-30L-LAF 104311 Left Foot Without
T-30L-LAB 104411 Left Back Without
T-30L-RAF 104312 Right Foot Without
A(/im-" T-30L-RAB 104412 Right Back Without
ADM T-30L-OLAF 104320 Left Foot With
T-30L-OLAB 104420 Left Back With
T-30L-ORAF 104321 Right Foot With
T-30L-ORAB 104421 Right Back With

@Material : SPCC Total capacity : 3.2L Useful capacity : 2.1L  Coating color : Silver
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Dimensional drawing
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Metal reservoirs
190

Applicable pump Model Part Number Pump position Mounting Qil level switch

AMZ100S, AMO T-40L-AOF 104356 Right Foot —
AMR-III-150 T-40L-AOB 104456 Right Back =
T-40L-LXF 104343 Left Foot —
MMMJ)%_-IIIH T-40L-LXB 104443 Left Back =
AMS T-40L-RXF 104344 Right Foot —
T-40L-RXB 104444 Right Back =

T-40L-LHF 104348 Left Foot Without

T-40L-LHB 104448 Left Back Without

T-40L-RHF 104349 Right Foot Without

AMI-300S T-40L-RHB 104449 Right Back Without
AMI-300 T-40L-OLHF 104354 Left Foot With
T-40L-OLHB 104454 Left Back With
T-40L-ORHF 104355 Right Foot With
T-40L-ORHB 104455 Right Back With

T-40L-LKF 104346 Left Foot Without

T-40L-LKB 104446 Left Back Without

T-40L-RKF 104347 Right Foot Without

AMI-1000S T-40L-RKB 104447 Right Back Without
AMI-1000 T-40L-OLKF 104352 Left Foot With
T-40L-OLKB 104452 Left Back With
T-40L-ORKF 104353 Right Foot With
T-40L-ORKB 104453 Right Back With

T-40L-LAF 104341 Left Foot Without

T-40L-LAB 104441 Left Back Without

T-40L-RAF 104342 Right Foot Without

Aim-" T-40L-RAB 104442 Right Back Without
ADM T-40L-OLAF 104350 Left Foot With
T-40L-OLAB 104450 Left Back With
T-40L-ORAF 104351 Right Foot With
T-40L-ORAB 104451 Right Back With

@Material : SPCC Total capacity : 6.3L Useful capacity : 4.2L Coating color : Silver
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Dimensional drawing
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Metal reservoirs
8¢

Applicable pump Model Part Number Pump position Mounting Oil level switch

AMZ100S, AMO T-80L-AOF 104386 Right Foot —
AMR-III-150 T-80L-AOB 104486 Right Back =
T-80L-LXF 104373 Left Foot —
MMM'&()%_-IIIII T-80L-LXB 104473 Left Back —
AMS T-80L-RXF 104374 Right Foot —
T-80L-RXB 104474 Right Back =

T-80L-LHF 104378 Left Foot Without

T-80L-LHB 104478 Left Back Without

T-80L-RHF 104379 Right Foot Without

AMI-300S T-80L-RHB 104479 Right Back Without
AMI-300 T-80L-OLHF 104384 Left Foot With
T-80L-OLHB 104484 Left Back With
T-80L-ORHF 104385 Right Foot With
T-80L-ORHB 104485 Right Back With

T-80L-LKF 104376 Left Foot Without

T-80L-LKB 104476 Left Back Without

T-80L-RKF 104377 Right Foot Without

AMI-1000S T-80L-RKB 104477 Right Back Without
AMI-1000 T-80L-OLKF 104382 Left Foot With
T-80L-OLKB 104482 Left Back With
T-80L-ORKF 104383 Right Foot With
T-80L-ORKB 104483 Right Back With

T-80L-LAF 104371 Left Foot Without

T-80L-LAB 104471 Left Back Without

T-80L-RAF 104372 Right Foot Without

Agm-" T-80L-RAB 104472 Right Back Without
ADM T-80L-OLAF 104380 Left Foot With
T-80L-OLAB 104480 Left Back With
T-80L-ORAF 104381 Right Foot With
T-80L-ORAB 104481 Right Back With

@Material : SPCC Total capacity : 12.3L Useful capacity : 80L Coating color : Silver

153



Dimensional drawing
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Accessories

Oll level switch

Ludo-sensor

Oil level switch

Filter/ Strainer

Eliminator

Pressure gauge

Pressure switch

Ludo-sensor

Air-0il sensor
Air-0Qil system & Sensing system
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Oil level switch

| Use for oil level detection.

[W-105-02] [W-105B]
@1 Float
e T Type of contact Type of contact
Without marking| Non existerce pm for lower limit m’ﬁ for upper limit
T |Existence| [Witnutmakig| CriactpoitA] [ B [Contact point B|

WﬁLE E—UE BS

Contact point for lower limit Contact point for upper limit

Operating position it / mm Operating position unit/ mm
| S [Contact point B
@2 Float
Type of contact Type of contact
Terminal box point for lower limit point for upper limit

Without mﬁml Non existaros | | Without marking | Cortact poirt A(N-O) | | Without merking | Cortact point A(N-O).

T |Existence B | Cortact point B(N-C) B | Contact point BIN-C)

WhLE E—U:l ﬁ

Contact point for lower limit Contact point for upper limit
Operating position it / mm Operating position unit / mm

pecifications

F— B ot (N o o o ko
Contact capacity 0.5A,AC DC200V/30W smaller
Working tempeature -10~80T

range (limited to liquid nonfreezing condition)
Working liguid specific gravity | over 0.7

Max. pressure 0.1MPa

Model Part Number | Contact type Specification
W-105-02 109704 A contact | Wwithout terminal box
W-105-02 (B)| 109705 B contact | Cord length 20cm
W-105B 109706 A contact With terminal box
W-105B (B) 109707 B contact

Model Part Number terminal box
WL-100-U30BS 109221
WL-105-U32BS 109222
WL-120-U50BS 109223
WL-150-U35BS 109224
WL-150-U50BS 109225 -
WL-160-U80BS 109226
WL-190-U80BS 109227
WL-210-U50BS 109228

WTL-100-U30BS 109271

WTL-105-U32BS 109272

WTL-120-U50BS 109273

WTL-150-U35BS 109274 o

WTL-150-U50BS 109275

WTL-160-U80BS 109276

WTL-190-U80BS 109277

WTL-210-U50BS 109278

Examples for using oil level switch

Float ,E I:l

100V or 200V

Magnet

| Output terminal

y—— 0

Lead switch -]

[\

| Buzzer or lamp

Power relay
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Dimensional drawing

[W-105-02] [WTL]
— Wt Terminal 940
6P - >
Al 4 Terminal | : p
Wiring port 5 erminal .
JIE
ALl Ty
M8x 1 _
8 [I_l 8 :"'.. I TN ¥
Upper limit | ] Upper limit: || : 90
position ] position ‘I
| o 0
% = : HOE 60 2965
-~ l; I
4 - T : 7
—— |
I = = )|
S:I:[ ] 3:[[ i Lower limit D)
position . & o
L Z & L—J"“ #50 - j N
w o ~ )
S i 2 Float 1 Float )
Ll
018
%
ﬁ.
Lower limit position
Example : 1 float Example : 2 float
WL105-U35BS WL105-U35 WL105B-U35
White Red Black White Red Black White Red Black
- Upper limit Upper limit
Ugg:{tig':'t positi/on position
| O
Lower limit position Lower limit position
-
o——— oO——
O
Lower limit [4:}' ﬁ:h ﬁ:%
position
ON ") ) )
™ ™) [sp]
[¥e} wn wn
S ON = ON 2
Lo Ll L LT L LT
RS JER b e
ON ON OFF

158



& LUBE

Filter/ Strainer

In-Line oil filters help eliminate contamination from reaching the
metering devices of the lubrication system.

Line Filter
Model Part Connecting Normal working | Pressure | Filtration
Number port pressure (MPa) Loss rating
FX1-4 109311 | M8X 1
FX1-6 | 209311 | M10X 1 10 40u
F3-4-125 | 109308 | M8Xx 1 0.1 1254
F3-6-125 | 209308
Max.2.9
F3-6-40 | 209310 | M10Xx 1 40
F3-6-10 | 209309 0.15 10u
FY20 109313 | Rc1/8 25 0.1 20
[FY20]
Replacement Filter Element
Model Part Number Filtration rating
FXE 259304 40
F3E-125 259311 1250
F3E-40 259312 40
F3E-10 259313 10
Sintered Strainer
Model Part Number Filtration rating Material
FYE 650147 20 BC3
Recirculation Filte
Model Part Number Filtration rating
% ' RF-250 109317 250u
[RF-250] [F3-6-125] Strainer
Model |Part Number| D H L d | di P | Installation Screw
SAB-30| 259353 | 56 | 33 | 44 | 30 | 35 | 48
SAB-40| 259354 | 65 | 34 | 69 | 40 | 45 | 57 4-Ma
SAB-50| 259355 | 80 | 34 |135| 50 | 56 | 75 4-M5
SAB-70| 259358 | 108 | 70 | 120 | 70 | 80 | 100 6-M6

Connecting parts

R1/8

()
[#4 Nylon Tubing] —-—4}—-{F-——- HEB‘ _'_'Eﬂ‘_ E‘E‘ -
CB-4 CS4 Tl-4 SA4-16

R1/8

CB-6 Cs-6 TI-6 SA6-20

159



& LUBE

Dimensional drawing

[Line filter]
4-M6 X1
® 3
@ T @
P R I | (N O 405 | " OUTMioxt
T -
. T[]
OUT Rc1/8 IN Rc1/8 M y
L1
- &
] 3
7/ [D&
i &
[F3-6-125]
[Strainer] [Recirculation filter] [Element/ Strainer]
! 0122
F
e
port 8 !
- i
8 i
i
4-965 i
i i
D I 41}'
I " ! .
- 3| | :
i o Replacement filter element
A
* i : = [F3E-125 - F3E-40 -
: N e F3E-10]
TiTa [ |
] ! o Filter
= E ] | e
af : b i g S
b . . 8
] |
. I I Magnet i | o8|
1 [
T — I~ [ | 5
I e—dt— |
—_Pp— .52 | Sintered strainer
[SAB-30] [RF-250] [FY-20]

160

S91I0SS20Y




& LUBE

Eliminator

* Removes impurity particles down to 1 micron in size.
* Vaporizes water completely.
* Provided with auto drain as standard equipment to
automatically drain removed impurities.
* Very easy to maintain.
(Instantly removable bowl. quick-change cartridge).

Filtration Particles down to 1 micron in size

Max. working atmosphere | Plastic bowl=1.0MPa Metal bowl=1.7MPa
Max. working temperature | Plastic bowl=52C Metal bowl=80°C
Applicable flow rate 76£/min.~19,800£/min

Principle of operation and feature

1. Efficient separation

As air flows, forced to change its direction in the bowl, moisture, oil and dirt
particles in it are coagulated and accumulated on the bottom of bowl and
intermittently drained.
Cotton/ Stainless/ Polyester
Down flow - 2. Coagulation
Double- M Air entering stainless steel filter is rubbed by stainless steel mesh screen and
%algred < N 41— High speed vortex Effect rid of foreign particles down to 2 microns in size.
3. 1-micron filtration
Submicron particles in the air are separated by cotton/polyester filter.
Stainless wavy filter a. Vaporization
Air pressure is reduced to a minimal level at the final point of filter medium,
where air temperature is slightly increased by friction between air and filter
Auto-drain — Y < Uinfiow; Qiickthange medium to heat and vaporize micro-drops of moisture left in the air.

in flow direction

Viodel. Specifications. Dimension.

Model Flow rate (I/min) Bore (Rc) Outside dimension (mm) Weight (kg) Material
Max. Min. Qverall height | Overall width Depth Head Bowl
3P-020-PT2-Fi 560 170 1/4 190 76 76 1.5
Pl Lt et A 201 500 290 95 95 15 Pol
astic - 2 o " oly-
bowl type 3P-060-PT4-Fi 1,750 1/2 Zinc diecast| . uonoe
3P-090-PT6-Fi 2,450 850 3/4 oD o 37 o5
3P-150-PT8-Fi 4250 | 1,275 1 ’
3P-020-PT2-Fi 560 170 190 75 66 1
3035 MT2Fi | 980 | aoo | 4 Zine
- 290 95 95 15 diecast
— 3P-060-MT4-Fi 1.75 300 1/2
etal bow > ;
type 3P-090-MT6-F | 2,450 850 3/4 490 197 127 o5 Aluminum
3P-150-MT8-Fi | 4,250 | 1,275 1 Aluminum
i _Fij £ diecast
3M-400-M12 F! 11,300 | 3400 | 1-1/2 - e e .
3M-700-M16-Fi | 19,600 | 5,950 2
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Pressure gauge

Recommended for visual inspection of
the lubrication systems performance
and future troubleshooting.

Dimensional drawing

*

*

Accuracy +3%F.S (3 (205) 17
Temperature range | 15C~40°C 10
N— Bourdon tube C6872T (Min.10MPa C5191T) Installation pin ’H
era Frame SPCC steel plate | - o
(e ] R1/s
Pressure gauge [PB-50B]
Model | Part Number Pras(sargar)arge Connection| Installation pin installation ph
PB-7 109166 0.7 R;@“ i o
PB-15 | 109167 1.5 a8 Availab| o/ s
MPa
PB-50 | 109161 varepie g
5 @®
PB-50B 109162 LO 4 g
TAF-7 109154 0.7 M8 X 1 . R 2.062 &
TAF-15 [ 109155 1.5 T\ 2mexi
TAF-50 209117 5 M10Xx1 Available For ¢4 tubing
PB-35 | 209136 [TAF-7]
35 R1/8 Not available
PB-35B 209137 Installation pin
Pressure gauge fitting plate »
Model Part Number TS g d-®-—
1 &
PP 109102 g \¢ e
* Not usable for PB-35 and PB-35B p N
Lj) L b
Directions for use ! H
* Use care not to drop or exert other strong impact. "F <§J 2-M10x1
* Do not apply pressure beyond specified range. 25 For ¢6 tubing
[TAF-50]
18 2-935
e
o). f(
ERE
E} P 3
:: 2962 84| 1.6
[PB-35] [PB-35B] Pressure gauge fitting plate [PP]
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Pressure switch

Installed on main piping to detect any abnormal
pressure in the lubrication system.

SPS
Rating 250V,5A 125V,10A
Contact | Switch OFF on pressure rise in red-blue circuit
type Switch ON on pressure rise in red-black circuit

PS
AC120/240V 135VA(AC250V for non-
Electrical ratings electrical appliance application)
DC28V 2A
Operating pressure | See list below.
Proof pressure 4.4MPa
Burst Pressure 14.7MPa

Model | Part Number | o ofR3i\ibe | precsureiaPa) |
SPS8TP-17/14-3/8 | 209181 1.7 1.4
SPS8T-10/051/4_| 109181 04 0.05
SPS8T:25/201/4_| 109182 0.25 02
SPS8T40/351/4_| 109183 0.4 0.35
SPS8T-12/91/4__| 109184 12 0.9

Directions for use

* Use care not to drop or exert other strong impact.

Dimensional drawing

122

Plate
Model : SPS-T

24

Model Part Contact | Upper limit Lower limit

Number type | pressure(MPa) | pressure(MPa)
PS-B170 | 209170 NC 1.667+0.049 | 0.883+0.147
PS-A170 | 209171 NO 1.667+0.049 | 0.882+0.147
PS-B014 | 209172 0.137+0.029 | 0.069+0.029
PS-B150 | 209173 1.471+0.049 | 0.883+0.147
PS-B021 | 209174 NC 0.206+0.029 | 0.147+0.029
PS-A015 | 209175 0.147+0.029 | 0.098+0.029
PS-A115 | 209176 1.128+0.049 | 0.441+0.098
PS-A011 | 209177 0.108+0.029 | 0.049+0.029
PS-A150 | 209178 NO 1.471+0.049 | 0.883+0.147
PS-A014 | 209203 0.137+0.029 | 0.069+0.029
PS-A180 | 209204 1.765+0.049 | 0.883+0.147
PS-A110 | 209205 1.079+0.049 | 0.558+0.147

Dimensional drawing

* Use PS pressure switches in combination with junction PV-1.

[Ps]

163




& LUBE

LUDO-sensor

For monitoring oil flow to the lubrication points after the
metering devices on the lubrication system.

HOW to oder

LUDO-sensor l LUDO-sensor

Detection capacity | 0.1 m £/cycle (working viscosity 65mm2/s) LS M
Working viscosity 65~1300mm2/s —

range

Directions for use | M Interface

* See the instruction manual. I F - 8C H

$91I0SS90Y

ystem Planning

. Sensor cable
LUDO-sensor pne
Pump | = I." ”.I
|
= Main tubing
Metering valve Controller

@ Related parts

- - For MO2(C) Valve suid Meti‘r)i:l re’] v
e .
3 e 5
Ty |
- dj_ w
MO

AMO- 1 DS AMO- 1-150S AMI-300S - 1000S MO2(C) Metering JVPA Junction PV Junction
1 P97 1 P.99 1 PA01 valve : P.105 : P.106 MO Metering valve: P.107 :P.108

For MOS
Metering valve

MOS Metering valve PVS
: P.109 PVS Junction : P.111
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Dimensional drawing

[LUDO-sensor]

Sensor cable

KRR OUT (RC1/8)

NI

17

36 17
(48)
[Interface]
Sensor input terminal 1 4—93.5
Sensor input terminal 2 Sensor
Sensor Ig%t terminal 3 out put
— |
| \ \
4
T 3 3 A& 3 {%}G—
5 3 B %8 3
2 3 P S %
el 5 5 5 %
e % 3 % 3
N ® B 2 P (3 2
IS wlwl || _[FIZ_ 3 P13 _ 3 -1
o i K TS
2 [ !
S |
] 3 !
4 H |
: . i ¢
\Power input I
Sensor flame ground
113

(33)
=
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Air-Oil Sensor
OA- 1

Integral element of oil/air lubrication system. (suitable for detection on
oil tubing beyond mixing valve)

Specifications Dimensional drawing

Power/Voltage DC24+10% s sdi oo g
Abnormal output Photo coupler (open collector) a8 65 N
Working tempeature range| 0~+50°C (no sweating)
Working ambient humidity | 35~85%RH

OA-I- [] I__rl

30
40
66

& --—&

e 1-+-Br
&
&

=
AP

o

Tubing

| ! ! !
Bee- Dlolololoto b
6 [10) [f0) (KoM KoM [Ko) (K@) garpectn)
Fhodel e
Part Number Pipe 0. (¢) @ @ @ @ @ @ 5000 sEnc
420031 4 ! ;08; . : :
420032 6
Air-0Oil sensor mounting plate g
L L
Sequential
i L1 L2 Part Number - 5 = ~

1 60 44 613011 = = =

2 88 72 613012

3 116 100 613013 < & N

4 144 128 613014 -

5 172 156 613015 © <

6 200 184 613016 A A~

hN Py vy
\ X/
40
66 4-¢5.5

ystem planning

Lubrication points

Sealed wiring
Machine

control panel

el ) Air-Oil Sensor Stiandiiviiva Filter regulator
(4 -

b = ) Branch tubing /

M oeing ] QF T Eliminator

' =
= T i

i 00 o]
Air-Oil metering valve

Air tubing ~'{
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Air Oil sensing and logging system

As the air/oil particles move down the tail tubing to the lubrication points, Air Oil sensor / logger
the air/oil sensors detect this movement to monitor proper delivery. The air/

oil loggers can count these signals generated from the Sensors so that proper

adjustments can be made to air flow, air volume or system interval during

setup to stabilize the air/oil delivery. The loggers can also be used during

your PM cycles to ensure none of the adjustments have been changed and

the system is operating properly.

Air Oil sensor

-
— ‘— Element parts

C10&r)11 When the values are low in general :
120 Sensing

80
40 — Air Oil sensor / logger
0 = = e e
50 100 150 sec

Count When huge ups and downs are observed:
160 =

DD
120 — -
80 AN
40 ————
0 N ———
50 100 o, 150sec
count Stable oil flow, no up and down and no “0" flow.
160
120
80 e e e e J——
40 ~
0 Eq) 100 150 sec

Store the data obtained when the machine is operating in fine
conditions and use it as the standard data for the comparison.
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Tubing Parts

e";\a-‘ 7 1.)'- I

Compression parts

7\

Flexible hose

e

u ¥

Adapters

Y

70

Connectors

Tubing Parts
Compression parts

Closure plugs/ Sealing washers
Closure plugs, Blanking plug

Tubing

Pipe clips

Flexible hose
For low pressure

For moderate and high pressure

Adapters
Straight adapter

Elbow adapter/ T-adapter

Connectors

Couplers
Push-in fitting

Fitting for limited space/ Brush
Wire brush/ Banjo elbow

Fitting
Fitting for steel tubing

Fitting for copper tubing

Swivel elbow, Jet nozzle, Nozzle adapter —

Sight feed

Straight tube end, Check valve
Replacement parts

169
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171
172

173
174
175
175
177
179
181
182
183
184

185
186

187
188
189
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RoHS compliant products are also available.
Please contact us for details.

Tubing Parts
Compression parts 7 % fﬁ {T(} % i

IUsed for connecting tubing to junctions, adapters w ﬂ “ | (\g 60 @ @

. S =
and metering valves.
Some parts are available with standard threads.
Contact us for details.

Simeneiona drawing oser
Compression nut
. , Part | Tubing
« Model | Fol 10828 T | di(e) |a2e) [ B
: S i [ S —— - Y
8:: N N\ CN-4 | 106251 |, | ysx1 | 42 10 10
| | : ‘ T CNa-B | 166268 —
B L—“s u [ 2 | CN-6 |206251| 6 |[mioxi| 62 12 12
[CN-4-B] @®Material : C3604

CN-4-B is special parts for braided tubing.

Compression bushing

Model NEr?ir)ter OTETE) T o)) b | | B
E ps s CB-4-10 | 106252 el 4 |10
_L . _ B L L CB-4-8 [106253| 4 | Mm8x1 [ 4.2 5
H CB-4-B | 166253 20 | 12
I Ya k2 L2 7 CB-6 206252 | 6 125| 4
. 5 = cB-6-B 166255 MIoxt 1 62 oo T2 | 1©
[CB-4-B. CB-6-B] cB8 |207252| & [Miaxi5| 82 | 185 a5 | 14

@Material : C3604
CB-4B and CB-6-B are special parts for Braided tubing.

Compression sleeve

Part Tubing
Model Number | 0.D. (¢) di(¢) d2 (¢) L

B~ =11 CS-4 | 106254 4 6 441 5
3 CS-6 | 206254 6 8 6.1 6
CcS-8 | 207254 8 10 8.1 6.5

@Material : C3604

Tube insert (For nylon tubing)

Model  |Part Number T“b‘("g)o-o- di(¢) d2 (¢)
== Ty T4 106271 4 38 25
95 TI6 206271 6 58 2
o TI-8 207271 8 7.8 6

@Material : C3604
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Closure plugs/ Sealing waShers RoHS compliant products are also available.

Please contact us for details.

Closure plugs, Blanking plugs

Dimensonaldrawing (Voael

T
/ Closure plug

1 Model |Part Number| L1 L2 T B
i B CP-4 106255 16 12 M8 X1 8
L2 CP-6 206255 20 15 M10Xx 1 10

Li CP-8 207255 25 17 M14x1.5 17

@Material : C3604

I Blanking plug
Model Part Number L T B
L~ BP-1 540170 7 R1/8 5
L H BP-2 290038 9 R1/4 6
@Material : Steel =
%
g
Blanking plug
Model |Part Number| L1 L2 T B
- BP-8 206274 10 6 M8x 1 11
BP-10 206275 10 6 M10Xx 1 12
BP-12 206276 10 6 M12x1 14
BP-14 207276 13 8 M14x1.5 17
@Material : C3604
Use with sealing washer.
Sealing washer
Model | Part Number di(¢) d2(¢) T
W,M SW-8 207610 12 8 1
SW-10 207611 14 10.1 1
SW-12 207612 16 12.1 1.5
SW-14 207613 18 14.1 1.5

@Material : C2600
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Tubing

RoHS compliant products are also available.
Please contact us for details.

Nylon tubing
part | Outer [ Innner |Standard| Working | Burst | Working '\gg;{gum
& - Model e dia-meter| dia-meter | length |pressure | Pressure | tempeature radilrx;e Color
. (@) | (¢) | m | (MPa) | (MPa) | range | (Rjmm
NT-4 | 106801 4 25 25 9.8 12
[Nylon tubing] NT-4H| 106806 4.4 17.6 —20C 16 Milky
NT-6 |218005 100 2.2 8.6 ~ 24 |\whi
6 1 +70C ite
NT-6H| 218006 &y 15.2 27
NT-8 |218003| 8 6 15 6.2 48

@Material : Nylon PA20

Braided Nylon Tubing
Quter |Standerd| Working | Burst Working

Minimum
Model NEr?‘I)ter dia-meter| length | pressure | Pressure |tempeature |bending radius ui‘éfféﬁt
(9) (m) (MPa) (MPa) range (Rjmm
BT-4 |106803| 5 100 25 9.8 —20°C~ R16 EP-Fe/Zn
BT-6 (218007 7 22 8.6 +70C R17 |

Aluminium tubing

. . . - Working :
[Braid tubing] Part | Outer dia- |Innner dia- | Standard Tensile -
Model | Number | meter (¢ ) | meter (¢) |length (m) Piinay’ [steneth (MPa) Extension
AT-4 [106811 4 3 ° 1.3 0.6~1 41%
AT-6 [206811 6 4.4 20
@Material : JIS H4080A1050Td-0
Copper tubing
~ - — Model | Part _|outer dia-[Innner dia-| Standard F‘fr’é’s";'u“rg sTm S
[Steel tubing] Number |meter (¢ )|meter (@) |length (m) (MPa) (MPa)
CT-4 [106821 4 3 7 2 40%
CT-6 (218015 6 4.4 5 8 2.1
CT-8 [206823 8 6 6 2.3

@Material : JIS H3300C1220T-0L

Steel tubing

Model | Part dioometer|cimetr sf&"&i"’ pvygsgjnr% thwn;% Extension SUace,
(¢) (¢) (m) [ (MPa) | (MPa)

sT- az[218011] 4 26

sT- 6z[218012] 6 46 | 2 overs | ze |5

ST- 8z[206836] 8 6.6 arou

sT-10z[206837] 10 | 86 20

@Material : JIS G3141 ( Equal to SPCC)
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Please contact us for details.

: S A S, &
TUbe C||pS ~ 5 5 § RoHS compliant products are also available.

Dimensional drawing

Modall | Pt |es L L |L|lwL|ft|lw]e
Number ofttbihé !
L PC-4-1 |106301 | 4x1 17
— PC-42 106302 | 4x2 | Onesidefixed [ 21 | 9 | —
4 e PC-43 |106303| 4x3 25 s
. Li’ b i PC-4-4 |106304 | 4x4 42 32 '
PC-4-5 |106305| 4x5 | Two sidefixed [ 46 | 10 | 36
¢ i - PC-4-6 |106306 | 4x6 50 4] .
: } i : PC-4-1L | 106311 | 4x1 16
z ——--—- b PC-4-2L [106312 | 4x2 | One sidefixed [ 20 | 9 | —
| ! : : pC-4-3L |106313 | 4x3 25 12 62
| i TN PC-4-4L | 106314 | 4x4 42 32 :
P i PC-4-5L | 106315 | 4x5 | Two side fixed | 46 | 10 | 36
PC-4-6L | 106316 | 4x6 50 40
PC-4-1LL| 106321 | 4x1 22|
PC-4-2LL| 106322 | 4x2 | One side fixed [26.2 -
PC-4-3LL| 106323 | 4x3 30.4|11.2 8 15 [ 85
PC-4-4LL| 106324 | 4x4 | Two side fixed [ 50 | 11 | 34
PC-4-5LL| 106325 | 4x5 | One side fixed [38.4[11.2] —
Part Number
Model Nurber | @1d O-D- L L|L|t]|w]ae
of tubing
PC-6-1 206301 | 6x1 20 g
PC-6-2 206302 | 6x2 25 52| H
PC-6-3 206303 | 6x3 3ol s 10 §
PC-6-1L | 206311 | 6x1 One side | 19 .
PC-6-2L 206312 | 6x2 fixed 24 ' 6.2
PC-6-3L | 206313 | 6x3 30
PC-6-1LL | 206321 | 6x1 242 | ¢ )
PC-6-2LL | 206322 | 6x2 30.4
Part Number
Model Number | @d O.D. L L|L|t]|w]ae
of tubing
PC- 81 | 207301 | 8x1 ore side 237 ol 6 116l115l 64
PC- 82 | 207302 | 8x2 fed 1318
PC-10-1 | 208301 | 10x1 20.2|114.4| 8 | 1.2|15.4| 62
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Flexible hose (For low pressure)

Dimensional drawing How to order

qLi[e il 100mm Unit
PLp Ll 500mm Unit

il I"""h‘l",'l.mrmll ”IE’E -

Outer diameter 4 6
Working pressure 3 4
Working temperature range —20°C~+90C
Minimum bending radius 40 120
di (¢) 4 6
d2 (¢) 8 10
d3 (¢) 10 13.5

Directions for use |

* Please make some allowance for length, bending radius and working pressure.
* Please make sure that tubing is not twisted.
* Please do not bend the tubing at close point to the connectors.

L

I
o 1]

T

X
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Flexible hose (For moderate and high pressure)

- - PH-60B

- \

LIV Tngh pressuie)

How to connections (PH-60)

Dimensional drawing

Directions for use

* Please make some allowance for length, bending radius and working pressure.

Dimensional drawing (Moo
For moderate pressure and high pressure (working temperature -40°C~+100C)
o HEX Working | Minimum
} 3 R1/8
A2 ol s HEX _\_ Model | Part Number | pressure | bending | D (¢) L (mm)
= == (MPa) |radius (R)
55 L | Li- 5 250151 500
Li- 7 250152 10 85 135 700
L1-10 250153 ’ 1000
L1-15 250154 1500
L3- 5 250161 500
L3- 7 250162 a5 105 15 700
£ L3-10 250163 1000
Y L3-15 250164 1500
[For moderate and high pressure] ™
For high pressure (working temperature -30°C~+80°C)
n & |o ; Working | Burst |  Minimum
Eﬁ:ﬁ L ‘:@C@D Model NLF;nager (2) (E;‘) slt:\g;rd pressure | pressure |bending radius| Material | Color
~ | (MPa) | (MPa) | (R
PH-N_ 403001 PH-S 403002 ]
PHN 403001  PHS 403002 PH-60 |403010] 83 ] 36 | |\ 1 o | 55 | 15l ol
PH-60B [403020|12.37| 6.35 40
PH-60

syed Buign).

Insert the hose into the hose sleeve. @ Hose sleeve Part
Tn:en rotZte o:LLt:rclod(sies:. e I: ) Model Number T L L[ L D D B
Applying some oil on the hose surface a a ‘@
e o o St Elju : PH-N | 403001 |M6x0.75| 28 [ 21 | 5 [$11.7| ¢10[ 12
when reaching the position 11mm L B PH-NB [ 403007 [M9x1.0| 37 | 31 | 4 |¢p16.5| p14| 17
away from the end. Then insert the N
hose stud by rotating clockwise until @Material : Steel
the hexagonal portion of the hose stud
touches the hose sleeve.
Pli @ Hose stud Part
| Ve 5 v T 34 Model | \imber T L|L |L|D|D |D2| B
7@3’ L @ “’/T% Hia PH-S | 403002 |M6x0.75| 54 | 28 | 21 | ¢6 [$3.9] ¢4 | 10
Steve Tah Hose L;I B 2 PH-SB [ 403008 | M9x1.0 | 69 [35.5| 27 | ¢8 |¢6.2| 95| 14
Sleeve @Material : Steel
[REY Hse @ Hose stud elbow
HEX10
) re
MEx078 | ——3 Model Part Number
Hose stud PH-SE 403003
<@E 28 @Material : Steel
\ 42 J_*‘Ls
With screw 62
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Adapter

RoHS compliant products are also available.
Please contact us for details.

SA - Straight Adapters

Dimensional drawing

Some parts are available with standard threads.
Contact us for details.

Part Tubing
Model Number |0.D. (¢) Ls L2 Ti T2 B
T2 SA4-16 | 106001 16 8
SA4-20 | 106002 20 12
== ©| sA4-25 | 106003 4 25 17 M8 x 1 R1/8 10
— L ©| SA4-30 | 106004 30 22
L‘ 7 ©/| SA4-35 | 106005 35 27
! ©| SA6-20 | 206001 6 20 8 M10X 1 12
©| sA8-25 | 207001 8 25 10 | M14x15| Ri1/4 17
@Material : C3604
M8Xi1 R1/8
@ ]M 2 Model Part Number Tubing O.D. (¢)
SA-4K 106011 4
L—r—j @Material : C3604
CB-4-10 or CB-4-8
j el/8 — Ri/8 Msxi
[
) 1
.i. 8
SAR4 Model Part Number Tubing O.D. (¢)
R1/4 M10X1 SAR-4 106061 4
. SAR-6 206223 6
) @Material : C3604
11
e, L
SAR-6
M8x 1 cs-4
T CN-4
Model Part Number | Tubing O.D. (¢)| L1s L2 T
© SAT-6A 106062 4 20 4 M6 X 1
© SAT-6B 106065 23 7 M6x0.75
@Material : C3604
R1/8 M8x 1
" - —f—_j i Model Part Number Tubing O.D. (¢)
* s | Ls © SAT-1R 106081 4

@Material : C3604
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RoHS compliant products are also available.
Please contact us for details.

Dimensional drawing | Moget ]
- Model |Part Number| Tubing O.D. (¢) T T2 B
f ©|sa4-5A | 106082 M 5x0.8
©|sas-6A | 106084 M 6x1
: T— | ©|sa4-6B | 106085 . vaxq | M 6x075 | 10
ANY T e ©|sA4-7A | 106087 M 7x1
B 18 ©|sas-8a | 106088 M 8x1
©|sa4-10a| 106089 M10X 1
Compression bushing © SAG-6A 106094 6 M10X1 M 6x1 e
' ©[sAsU | 106099 4 M8x1 10
e £ - ©[sae-U_| 106353 6 mioxq | /428NF 5

| @Material : C3604
Compression sleeve

R1/4
L Model | Part Number | Tubing O.D. (¢) 1 L
- - T ©| sa4-2r 106091 4 M 8x1 18
T T ©[ sa62r | 206081 6 M10x 1 20

HEX1
L @Material : C3604

M8x1

N
|
‘ 85
285

sued Buign).

Model Part Number Tubing 0.D. (¢)
© SA6-8T 106095 6
Compressllon bushing @Material : C3604
N
=mER
Compression sleeve PJ Junction
) M12x 1
e d —) _l Model |Part Number [ Tubing 0.D. (¢) T d(¢) L
__T =il| : ©| sA4-12a[ 206012 4 M 8x1 3 14
¥ - ©| sa6-12a| 206011 6 M10x 1 4 16
AR Lﬁj @Material : C3604

3% Use with sealing washer.
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Adapter

Elbow adapter/

RoHS compliant products are also available.
Please contact us for details.

T-adapter
Some parts are ava]able with standard threads.
Contact us for details.
Dimensional drawing [ Model |
EA Part | Tubing
Model Number |0.D. (¢) L+ L. T, T. B
EA4-20 | 106021 20 8
T - EA4-25 | 106022 25 13
| \'. © EA4-30 | 106023 30 18 R1/8
._m_ I . ©| EA4-40 | 106024 | 4 40 28 M8 x 1 14
i | = ©| EA4-50 | 106025 50 | 38
Dlg Y © EA4-60 | 106026 60 48
@ EA4-2R | 206091 25 11 R1/4
EA6-22 | 206092 6 22 8 M10 X1 R1/8 16
@Material : C3604
Rc1/8 M8 X1
~ — /
Jo_1 ] ) S I Model Part Number Tubing 0.D. (¢)
E L © EA4-1F 106031 2
@Material : C3604
014 10
24
Rc1/8 R1/8 M8X1
i __%__ ] Model Part Number Tubing 0.D. (¢)
N ; EAR-4 106071 4
14 | sl s @®Material : C3604
L O14 35
L
i
’('!_/'“ . Model Part Number Tubing O.D. (¢)
: EA4-8A 106029 4
@Material : C3604
O14
Mexi M8 X 1 Taper
M)\‘ [ (Taper 1/16)
(e N\ — —‘—— Model Part Number Tubing O.D. (¢)
) & _ 7 '_";"_" - "1 5 Reference EA4-8Taper 106037 4
= L | h| 7] Rosition of screw @Material : C3604
o14 . 6. a0 8
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RoHS compliant products are also available.
Please contact us for details.

Dimensional drawing [ Model |

Model Part Number Tubing O.D. (¢)
EA4-8T 106028 4
@Material : C3604

. . Model [ bart OT_B'_"("E) L] T T. B | Material
| Y EA4-6A | 106076 C3604
i ! ©|Eeas-6as| 106074 Mex1 SS330B
B | |
\Jj/ g N EA4-6B | 106075 | 4 |20 |M8x1| M6x0.75 | 14| cC3604
. ) _i_‘ ©|easus | 166036 1/4-28UNF SUM-21
- ©|ens-8B | 166054 M8 X 1.25Taper C3604
©|Eene-6As| 166048 M6 X 1 Taper -
©[easu | 1ee0a0| © |22 MO a2sunE | 16| SUM2 &
«Q
0
z
2-Rc1/8 M8x 1
N
-ET}- ST Model Part Number
i _7‘] : 0 © TA4-1F 106041
014 24 @®Material : C3604
M8x1 Rc1/8 R1/8
! —\: \ [
- R e e Model Part Number
K_ S TAR-1F 106051
10 @®Material : C3604
014 34
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Connecto rs RoHS compliant products are also available.
Please contact us for details.
SC-+EC-TC

Some parts are available with standard threads.
Contact us for details.

| Modet |
SC Model Part Number L T
SC1-20 106141 20
SC1-25 106142 25
© SC1-30 106143 30
© SC1-40 106144 40 Ai/e
© SC1-50 106145 50
© SC1-60 106146 60
© SC2 206141 20 R1/4
@Material : C3604
. —_— M8 x1
- @ _ N _/f Model Part Number
\,o q |Re1/8 — SC-8T 106147
Lﬂt = @®Material : C3604
Model Part Number
SCR 106151
@®Material : C3604
Model Part Number
SC-6A 106154
@®Material : C3604
Model Part Number
SC-4 106174
@®Material : C3604
Model Part Number
SC-10A 106177

@®Material : C3604

# Use with sealing washer

EC Model Part Number L, Lo Ls
e EC1-22 106101 22
| TN R1/8 EC1-25 106102 25
/41 B EC1-30 106103 30 .4 i
! i EC1-40 106104 40
Ois IR ©|[__EC1-50 106105 50
K] © EC1-60 106106 60
© EC1-20 106107 20 12 12
@Material : C3604
Rc1/8
Model Part Number L
®© ECC-22 106121 22
_ © ECC-25 106122 25
© ECC-30 106123 30
®© ECC-40 106124 40
© ECC-50 106125 50
© ECC-60 106126 60

@Material : C3604
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RoHS compliant products are also available.
Please contact us for details.

o)
€ -
Dimensional drawing | Model ]
Rci1/8
L amn M6 x 1
IER | Model Part Number
N i/ ) - © EC-6A 106181
o4 T @®Material : C3604
| Rc1/8 ‘ M8 x 1
/_D e Model Part Number
\_i i © EC-8A 106182
Lol | P ®Material : C3604
M6 X1
| Model Part Number T
r 1 i © ECM-5A 106183 M5X 0.8
- a - - © ECM-6B 106184 M6 0.75
N/ : © ECM-6A 106185 M6 X 1
o 0 k- © ECM-6BL 106192 M6 0.75
@Material : C3604
2-R1/8 ! /—Rm 8
T
_ - :ﬂ Model Part Number
i TCR 106161
i 8 i B @®Material : C3604
014
28
| 2-Rc1/8 R1/8
i B (_:_\ﬁ Model Part Number
b i TCF 106171
i i 12 ®Material : C3604
014 26
Rc1/8
1 M8 x 1 T
|
I ° Model Part Number
@[ ! @ © PGC-4 619322
lwlij This is for pressure gauge. @®Material : C3604
27
Rc1/8
1 M10x1(¢6 Tubing) {
—— Model Part Number
& o | ® © PGC-6 619434
. ﬁ @Material : C3604
R1/8
297
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RoHS compliant products are also available.

CouplerS/ Unions Please contact us for details.

Some parts are available with standard threads.
Contact us for details.

TR Chioae

Model |Part Number| Tuoing 0.D. ()| T T LB
KP-44 | 106201 4x4 M8x1.0 | 25 | 10
KP-46 | 106202 4%6 M8x10 [MI0Ox1.0]| 27 | 12
KP-4R | 106291 4 Rc1/8 | 25

©[ kpes | 106292 6x6 M10x1.0 | 29

© M10%1.0 14
KP-6R | 106293 6

© Re1/8 | 25

—— KP-RR | 106294 — Rci/8
“E@E'@‘ — @‘E@Z“‘ ©f «kpss | 207201 8x8 | M14x15|Mi1ax15]| 40 | 17
Compression bushing, © PSC 207202 — Rc3/8 Rc1/8 25 | 21

Compression sleeve

#% Use TI-4 for nylon tubing connection. ®Material : C3604

[How to connect]

M8x1 M8x1

Model Part Number Tubing 0.D. (¢)
s KPW-4 106211 4
! @Material : C3604
— 3% Use TI-4 for nylon tubing connection.
=HorErel=
b—4
CN-4 cs4

[How to connect]

R1/8 M8 x 1

gieiy

8 8
= Model Part Number | Tubing O.D. (¢) L
|_| © KPR-4 106221 4 32
-— @Material : C3604
=fRe-HIeEF =
CB4-8 CS4 |_| CS-4 CN4

[How to connect]

M8x 1 10l 18 |
HEX1 Model Part Number | Tubing O.D. (¢) Material
[kP-4] (KP-4N) KP-4 106231 . C3604
|_| ﬁ KP-4N 106232 SS400
=RsE e =
CB448 CS4 ~  cs4 CN4

[How to connect]
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Push-in fitting

P

Applicable tubing diameter 4mm 6mm

Oil: Under 3MPa
Grease: Under 4MPa

Oil: Under 1,000,000 times

Specifications

Operating pressure Oil: Under 3MPa

Liz Grease: Under 100,000 times Oil: 1,000,000 times

Working viscosity range 2

Ambient temperature range 0~60C

Applicable material of tubing 4mm nylon tubing | 6mm nylon tubing

Dimensional drawing (Model

Model Part Number T B L, L.
$4 Tubing KBC4-01-F 209503 R1/8 HEX10 8

KBC4-02-F 209504 R1/4 HEX14 21 11
KBC4-M6-F 209501 M6x 1.0 HEX10 45
KBC4-M6P0.75-F | 209502 M6 x0.75 20 35

@Material : C3604

226

Model Part Number
KBC6-01-F 209513
@Material : C3604

=
L1 HEX10 a
= Model Part Number T L, L. Ls g
B 1 | Y - KBL4-01-FN 209508 R1/8 26 21 8 J
155 - pa i- Y KBL4-M6-FN 209506 M6X%X1.0 225 175 4.5
E E::- ' @Material : C3604
$9.9
27.5 HEX10
715
1 | Model Part Number
R1/8 52 KBL6-01-F 209518
|

@Material : C3604

Model Part Number
KBE4-01-F 209523
@Material : C3604

¢10
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H o H H RoHS compliant products are also available.
Flttl ng fOr Ilm lted space Please contact us for details.

| Handy for tubing connection in limited spaces such as at linear guide and ball screw.

Dimensional drawing [ Model |

5 M8x1.0 M6x075
Tl
e
8 2
18
SAGAGE Model Part Number Tubing 0.D. (¢)
© SAG4-6B 106366 A
M6 x0.75 M8x1 CS-4: P © SATG-6B 106064
. IEE - . H:B ls’ _ @®\Material : C3604
' 14 8
HEX8 30 \M
SATG-6B
[How to connect]
| /l M6 x 1
i / Taper 1/16
-1 Model Part Number Ls 3 T
\;Z i ©] ecma-6ALL 106382 23 14 M6 X 1
(] L2 4
L1
ECMG-6AL. ECMG-6ALL
CN-4
/. P.203
M6 x1 CS-4
r | w 9 MG X075 $ Parie
N = SATSA Model Part Number
Oio w © ECMG-6BL 166039

ECMG-6BL

Brush

I Intended for use when lubricant is
applied to chains, etc.

Nylon Brush

Dimensional drawing

Model Part Number
NYB 109405
NYS 109406
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RoHS compliant products are also available.
Please contact us for details.

Wire Brush

Dimensional drawing

Model Part Number
SYB 109417
SYS 109418

[SYB] [SYS]

Banjo elbow

[ZE-6B]

| Use with sealing washer

Dimensional drawing (Model
22 g'{
N 3
o 0
Bl - Q!Z : 8
15
M4 W Model Part Number Tubing 0.D. (¢)
w
04 rubhg\ - ! © ZE-6B 166045 4
|z
| ™~
T
M6 x0.75 J.—
[E]
13 16
Model Part Number
(7 )
\@//4 3 ZE-8A 106027
L=| \ M8 x1 EI__mL Use with sealing washer.
M8 x1
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Adapter assemblies [Fitting for Steel tubing]

High pressure adapters for grease system to connect main
tubing or to connect main tubing and Junction.

@ Material : S25C

Dimensional drawing

@Straight nipple Model | Part Number | OUter [ 7 L B, B,
S61-SC 250111 6 R1/8 345 14.0 140
N S62-SC 290191 R1/4 375
T 7/ S81-SC 250131 48 R1/8 355 17.0 170
S82-SC 290190 R1/4 ) ’
@®Union
Model | Part Number | . OUter L B, B.
U6B-SC 250112 $6 43.0 14.0 14.0
U8-SC 250132 ¢8 52.0 17.0 17.0
@EIbow nipple
‘L‘—I Model |Part Number | Outer diameter d T L, L. B
E61-SC 250113 R1/8 | 305 14.0
i $6 14.0
E62-SC 290184 R1/4 17.0
E81-SC 250133 8 R1/8 | 335 16.0 170
E82-SC 290043 ¢ R1/4 18.0 ’
@EIbow union )
d
— ”i Model Part Number | Outer diameter d L B
- - @ EU6-SC 250114 $6 265 14.0
-'L ) — EU8-SC 250134 8 335 17.0
@Tee 4
Outer
Model Part Number o e L L. B
T6-SC 250115 ¢6 53.0 26.5 14.0
T8-SC 250135 »8 67.0 335 17.0
@Nut
L
A Model Part Number | Outer diameter d L B
= \ N6-SC 250119 06 13.0 17.0
d \];3 N8-SC 250139 ¢8 15.0 14.0
@®Sleeve
/i Model Part Number Outer diameter d L
"E]ﬂ% - F6-SC 250118 96 B
Lt F8-SC 250138 08
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Adapter assemblies [Fitting for Copper tubing]

Dimensional drawing Cwogel
@ Material : C3604BD
Straight nipple
@Straight nipp Model | Part Number | ;oUW | T L B, B,
S61-BD 250101 6 R1/8 27.0 12.0 12.0
_I= S62-BD 290219 ¢ R1/4 34.0
T / S81-BD 250121 48 R1/8 31.0 14.0 17.0
S82-BD 290245 R1/4 35.0
@®Union
Model | Part Number | . a%‘ggr g L B, B.
Ue6-BD 250102 ¢6 320 12.0 12.0
Us-BD 250122 8 40.0 14.0 17.0
@EIbow nipple
‘L‘—I Model | Part Number [ Outer diameter d T L, L. B
( E61-BD 250103 66 R1/8 | 20.0 17.0 12.0
E62-BD 290277 R1/4 | 25.0 22.0
E81-BD 250123 R1/8 19.0 17.0
¢8 26.0
E82-BD 290246 R1/4 22.0
@EIbow union )
d . Model Part Number | Outer diameter d L B -
J— + c
_ GB/{;, EU6-BD 250104 ¢6 20.0 14.0 g
— | @
_,L — EU8-BD 250124 ¢8 29.0 17.0 )
] 3
@Tee 4
Model Part Number [ OUter |1, Lo B
T6-BD 250105 $6 40.0 20.0 14.0
T8-BD 250125 »8 58.0 29.0 17.0
@Nut
L
| Model Part Number | Outer diameter d L B
_ L A\ N6-BD 250109 $6 11.0 14.0
d \];3 N8-BD 250129 ¢8 13.0 17.0
@Sleeve
r;,] Model Part Number Quter diameter d L
F6-BD 250108 ¢6 6.5
‘EEB’\_ F8-BD 250128 8 8.0
d
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For oil system

Swivel elbow

Dimensional drawing

Rc1/8 R1/8

Model

Part Number

Specifications
100rpm/MAX

109412

0.8MPa

SVL

| Directions for

use

* Be sure to use at speeds below maximum RPM. Use as a joint for

rotary or rocking part.

Jet nozzle

Dimensional drawing

M8X 1 33

¢4 Tubing

_[@J e [ S——
4 7
N

ed

'A

Model Part Number d(¢)
Jo2 225008 0.2
JO5 225007 0.5
JO8 225006 0.8

Nozzle adapter

Dimensional drawing

T2

L1

Part [ Tubing
Model | Number | (g) | ¢ R I I G
NAOS] 106974 | , | .6 Msx1|R1/8| 10 o=
NA-08 | 106975 o8
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Sight feed

o

| Visual performance indicators.

ke
)

[KEN-T] [KEN-M]

| Directions for use |

* Clogging and/or high back-pressure at the termination points could hinder the lubricant flow.
+ Operational temperature range : 0~70°C.

Dimension drawing CMoce

Model |Part Number| T, T, B | Li | L. | d [Speciications
- X
[ . SFB-4 |[106501 | M8Xx 1 Re1/8 .
SFB-R [ 106502 15(41| 6 | 9 | Gravity
@ o T SFB-RA [ 106503 M8 X 1 Feed
e SFB-RL | 106504 | Rc1/8 Rei/8 19|44 5 |12
»Lij d SF-R 106505 i5larl 6| o [Pressue
3/ B SF-RA [ 106506 M8 X 1 Feed
Needle valve
Rc1/8 _—
Model Part Number Specifications
SFB-N 106510 Gravity Feed with Needle
SF-N 106511 Pressure Feed with Needle
Rci/8
9 | 4 Model Part Number Specifications
4 : 4 SF-D 106520 Pressure Feed
4 1P
==N:)
26
Needle valve
faul i [@/] Recl/8
@ P Model Part Number Specifications
g : I SFB-DN 106521 Gravity Feed with Needle
[
: = == N
45 LL
HEX12 HEX12
b A
EOIS! ECIS
—
205 20.5
275 3 Indicator pin
Indicator pin M8x 1 Indicator pin
; Model Part Number Specifications
KEN-T 106672 For installing on valves
KEN-M 106673 For lubrication point installation

425

445
H
——
.
|

HEX12
[KEN-T]
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RoHS compliant products are also available.
Please contact us for details.

Drive bushing/ Barb fitting

-+ n =
Used with nylon tubing with 4mm O.D. JB_ Jﬁ Lﬂgz
and 2.5mm 1.D. = & =
= = =
Dimensional drawing Model
Drive bushing/ Barb fittings
® & g Model Part Number Specification T B
(Threaded type) T STE-4A 106931 M4 x0.7 6
; N\ N STE-5A 106933 M5x0.8
2]
‘ g i = 2 Y STE-6B 106935 | Threaded type | M6x0.75 .
] STE-6A 106936 M6 X 1
B 6 16 7 STE-8B 106937 M8x1.25 9
(Driving type)
Part Number | Specification d L B
; 106921 $3 16 (0.63”) 6
@- vEEEEHEH}E 106923 04 16 (0.63") 6
oSl |0z 106924 Orivi $45 16 (0.63") 7
. —J ) 106925 ne type o 16 (0.63") 6
106926 $5.2 16 (0.63”) 8
106927 6 16 (0.63") 7
@ Elbow drive bushing/ Barb fittings
(Threaded type)
L Model Part Number | Specification T L
':_1—3 ETE-4A 10691 1 M4 x0.7 135
- ETE-5A 106913 M5 x 0.8
{EHE = - ETE-6B 106915 | Threaded type | M6x0.75 15
= Nylon tubing ETE-6A 106916 M6 X 1
~ ETE-8B 106917 M8 x1.25 16
L
Check valves
Dimensional drawing [ Model
i — Model Part Number EBES (MPa)
L _ L HSAC 109407 0.034
) HJBC 109415 0.034
25 HTUC 109416 0.016
[HSAC]

{H_._..

’ M8 x1

M8 x1
295

[HJBC]

—
—

R1/

23

[HTUC]

Directions for use

* Check and confirm flow direction and thread size.
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Replacement parts

(Oil fill cap, Strainer, Suction filter, Inlet check valve, Outlet check valve, Relief valve)

& LUBE

Model Part Number Applicable pump
oc-4 529409 ﬁméﬁl@g?mkﬂmﬁfkmn-m 50
Oil ill cap oc3 529432 MLZ. L5
oc-2 549005 EX. L20. ACM-IL. AM, ADM
oc-1 549006 L3.L8
SF-1 89011 | O T 1506 VIS0
SF-08 489008 AMI-300S. AMI-1000S., AMI-300, AMI-1000
SF-07 489007 MLZ
SF-10 489010 MMXL-II
SF-A 500324 AMS
Suction filter SF-13 489013 MMX-1L, L8
SF-12 489012 ACM-II
SF-01 489001 AM. ADM
SF-05 489005 L20. EX
SF-L3 540727 L3
SF-L5 540562 L5
SF-LK 540562 LK
IC-2.5 529008 MMX-TI (2.5m2)
:,’:le\;‘e‘:he"k IC-5.5 529009 MMX-I (5.5m2) . L-8. L-20
IC-EX 539001 MLZ. LK
Outlet check oc-1 509001 MMX-IL. EX. L-8, L-20
valve 0C-2 549070 MLZ. LK
RB-0.8 509002 AM. ACM, ADM, AMS (0.8MPa)
Relief valve RB-2.5 519002 AMI-100S, 200S. 300S. 1000S (2.5MPa)
RB-0.5 519003 AMI-300 (0.5MPa)

190






Services Provided by LUBE

Seminar Information 193
LRA Analysis 194




& LUBE

It is said that a sound introduction to lubrication techniques at worksites secures reliability and
maintainability of machinery and equipment. This yields significant economic effects, including
not only effective operation of equipment but also quality assurance of products. Through this
seminar on preventive technology using lubrication, we would like to help you improve your

Seminar information on basic lubrication systems
understanding and preventive maintenance techniques

lubrication and preventative maintenance techniques.

Contents of the seminar

(D Importance of machine lubrication and maintenance 10 min.

1. Abut the rates of lubrication trouble in machinery and equipment
About the importance of lubrication control in reference to failure rates.
About the difference between hand oiling and automatic lubrication
About the difference between oil and grease

o x> wDN

Why should designated lubricants be used?

(2 Outline of LUBE’s centralized grease systems 20 min.

1. About the centralized grease systems
® Types of centralized grease systems
® Outline of LUBE’s positive displacement injector system
® OQutline of LUBE’s series progressive system

2. About the principle of operation

3. Comparison of centralized grease systems

4. How to select systems and cautions

(3 About the maintenance of centralized lubrication systems 30 min.

1. For safe use of systems
2. Precautions for maintenance
3. Why LUBE special greases is approved for use many machine manufacturers

Questions and answers 20 min.
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LRA Analysis (LUBE Real oil film Analysis)

What is LRA ?

What is LRA ?

LUBE offers a series of LRA to find the best suited lubrication film state for your machines. Then
based on the analysis, we propose the minimal quantity lubrication (MQL) program specifically
for your manufacturing environment.

Diagnosis of lubrication status with LRA
analysis (Lube Real lubrication film Analysis)

v

(1) Reduces your runnning costs

(2) Maintains accuracy and performance of your
machines and their essential parts

(3) Reduces Co2 Emissions

Example report of LRA Analysis

Quantities of particles

At the oil inlet point (large

wear particle concentration),
and 5 mm downstream of
the inlet point (small wear
particle concentration) on
the particle concentration
ferrogram of the oil trapped
on the ferrogram.

sy SR

Analysis No.

Our control No. is assigned
from sample to sample.
Date of sampling
Customer sampling date

Outline of particles

Representative particles
are shown.

Dn Remarks

In the remarks column,
a description is given of
the location of wear,

cause of occurrence,
whether or not overhaul
is required, etc.

Configuration of particles

Types, forms, and quantities
of wear particles trapped on
the ferrogram are described.

194
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mCentralized lubrication system planning

(1) System planning sequence

Objective of lubrication ! Decrease friction, cooling and

extend bearing life.

Locate all wear surfaces that need to be
lubricated : bearings, slides, cams, gears, chains etc. Take
into consideration RPM, load, ambient temperature and

nearby hazard.

Selecting lubricant : Determine frequency required (min.

-hrs. -days). Select lubricant oil or grease, and note viscosity

Selecting Desired Delivery Method ! Automatic or
manual. Intermittent or continuous. Single Line Resistance,

Positive Displacement Injector, Series Progressive.

Calculate Lubricant Requirements ! For each
lubrication point, calculate the necessary requirement of
lubricant in cubic centimeters per hour. Then multiply or
divide by desired frequency to determine necessary
requirement per interval cycle. Add all the requirements

together to get the total system requirement.

Select Distributor : Based on the desired delivery method,
choose the correct distributor for that method that will deliver

the amount of lubricant required per interval period.

Select Pump and Tank : Based on the desired delivery
method and the system total requirements, choose a pump
that meets those requirements. Take into consideration it is
not recommended to use more than 80% of the pump output.

Choose a tank that will meet the desired refilling interval.

Select any Protection and Monitoring Device : Based
on the type of system there are different monitoring devices
that could be used if desired, flow sensor, pressure switch,

cycle switch, low level switch or visual indication.

Select Controlling Method : Determine if an external
system controller will be required and select controls that will
not only meet the system requirements, but also the chosen

monitoring device if necessary.

System Layout ! Arrange nearby lubrication points into
groups if desired. Based on the particular distributor chosen,
arrange the distributors into same groups. Based on the system
delivery method and necessary main and branch tubing,

engineer the tubing layout and distributor locations.

Select Necessary Tubing Parts @ After system layout
is complete, choose the correct amount of desired fittings,
adapters, compression hardware, tubing etc. that will be

required to plumb the system.

(2) Calculating oil requirements

The amount of oil that is required for lubrication point
is calculated by the following formulas and are based on
experience and actual testing.

The necessary requirement is calculated in cubic centimeters per
hour. These formulas are based on an average of of 120 RPM.
In general, the requirement should be doubled for every ten
fold speed increase. There have been many calculating formulas
published before that use surface smoothness, different operating
conditions, RPM, load, ambient temperature, oil type, hazardous
conditions, sealing conditions etc. Thus, the formulas below
for calculating the oil requirements are not absolute. They are
rather a benchmark, and based on the actual operating conditions

should be adjusted for each particular application.

® Oil requirements calculation formulas

AF. Anti-friction bearing BW. Ball bearing way
{Ball bearing, roller bearing, Oil volume
neadle bearing) Qfcem)=0.012xlengthxrows
QOil volume Q(ce/h)
=0.04 xdiameterxrows
P.  Plainbearing CA. Cam
il volume Q{oc/h)=0.023xshaft Oil volume Q{cc/h)=0.0017x
[ diameterxbearing length Contacting circumference
) o
FW. Fat slide Gear
a. Oil volume Qil volume
Qee/h)=0.0017 xlengthxwidthhorizontal Qfcc/h)=0.013xpitch circle
shide) diameterxwidth of gear
b. Oil volume

Qlee/h)=0.008xlengthxwidth(vertical slide)

Cw. Oylinder siide CH. Chain
QOil volume Oil volume
Qfcc)=0.023xdiameterxlength m Qice/)=0.008xlengthxwidt

® The relationship between rpm and multiplier

28

26
24 /

18 /

16

114 /

—MULTIPLIER

08 //

06
0.4

0.2 7

20 30 50 100 200 300 500 1000 2000 5000 10000 20000
—RPM
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Positive Displacement Injector(PDI) - (AMO-System)

(1) System Overview

The AMO-series centralized lubrication system will deliver
precise quantities of oil to all of your lubrication points, and
have the flexibility to be adapted to just about any applications
imaginable. The AMO-series pumps are electrically operated
gear pumps, and offer many choices of controller options.
The integrity of these system stems from the metering device
the MO2(C)-Valve injector. The MO2(C)-Valve injector is a
precisely calibrated piston distributor that will deliver an exact
amount of oil upon main line pressure rise from the AMO-series
pump. The MO2(C)-Valve re-set and re-load when main line
pressure returns to zero. The AMO-series pumps come standard
with an internal pressure relief valve and a low lubricant switch.
Normally they also have an internal pressure switch that will
monitor the main line for breakage. AMO-series pumps also
have an option for a precision gear assembly that will allow the

use of lubricants light as 22 Cst.

Lubrication system Positive displacement injector system
Tubing Single line (main tubing 6mm, tail tubing 4mm)
Lubricant Oil (68~1800cSt)
Pump Type Motor driven gear pump AMO-1-150S
Discharge volume | 150/180cc/min (50/60Hz)
Reservoir 182,32 ‘Resin/3£,42,8% : Metal
Controller Built-in (discharge time/interval timer), with indication lamps
Valve MO valve

@

»

1. The AMO-series pumps can be with or without controller
whitch allows the flexibility of just about any time or count
interval required.

. The AMO-series pumps are motor driven gear pumps that

are preset to deliver 150 to 180 cc/min. and create 285 psi of

main line pressure.

The AMO-series pumps have a 180 micron suction filter,

but recommend an additional in line filter for added security

against contamination.

The MO2(C)-Valve injectors are junction mounted

distributors that can be arranged in just about any

configurations imaginable.

The MO2(C)-Valves have 9 different discharge volumes

to select from to meet the lubrication points actual cycle

requirement.

. Because the AMO-series systems have the flexibility of
individual distributor junction assemblies, one main line
feeding tube, an optional pressure switch, makes the
engineering of the system layout, the installation of the
system as easy as possible. As well as monitoring as much of

the system for main line breakage as possible.

(System layout)

mos

Tubing ¢6

AMO
Electric gear pump
with 3-£ resin reservoir

Closure plug
CP-6: P.90 ~

Compression sleeve

CS-6:P.89 ~

wvalve

Branch tubing ¢4
MO2 Metering

S

Junction

*_Compression bushing

CB-6:P.89
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(2) System planning sequence

mTo be considered

1.

Total length of main tubing (L) ...m
The total length of the steel tubing and flexible hose in the

main tubing.

. The distance to the furtherest valve (I) ...m

The length of the main tubing to the furtherest valve from the
pump.

. Total output of all valves (V) ...cc

The total oil output of all valves.

. Maximum operating viscosity (v)...cSt

The oil viscosity at the lowest temperature of the working

environment. (Not to exceed 1800 cst.)

m Designing the system

(How to complete Data Sheet)

. Fill in the column 18~21.

. Calculate required Oil Volume using the formula provided.

Put the results in column 22.

. Pick the smallest oil requirement from column 22, using

it as the divider, calculate the relative ratios to all other oil

requirements. Put the results in column 23.

. Select valves with the least amount of output as possible

and assign the valve to each point. Valve output should be
in accordance with the ratios in column 23. Put the results in

column 24. Calculate the total and put the result in section 7.

. Using the valve output in column 24 as the divider, divide

the oil requirements in column 22 and put the results in

column 25.

. Select the largest value from column 25, using the following

formula, calculate the inteval time for 1 cycle. Put the result

in column 26.

T=1 interval time of cycle (min
T Vx60 o

V=Discharge volume of valve (cc/shot)

Q=0il requirement (cc/h)

. Pick the largest value in column 25 and multiply by the

values in column 24 to get the actual oil output per hour. Put

the results in column 27.

10

11.

12.

13.

14.

15.

16.

17.

18.

. Select System Specifications

Put the customer information in column 1 - 8 in the System

Specification Section.

. Select Lubrication Pump

Fill in specifications of the Lubrication Pump in section 17.

. Based on the working viscosity in section 2 and the main

line tubing length in section 6, use the table 1 to figure out
pump discharge volume and put the result in section 9.

Use the following formula to calculate the valve operation
time based on the data of total discharge volume of valve in
section 7 and Pump Discharge Volume When the Valve in

Operation in section 9 and put the result in section 10.

T’=Operating time of valve (sec)

_ vx78
Q!

T V =Total discharge volume of valve (cc)
Q’=Pump discharge volume when the

valve in operation (cc/min)

Use table 2 to establish the time to reach the maximum
pressure.

Use the Valve Operation Time in section 10 and the
Pressure Rise Time in section 11 to get the Minimum
Discharge Time of the pump and put the result in section 12.
Establish the pressure relief time by using the table 3 and
put the result in section 13.

Set the Valve Reset time as 1.5 second according to the
valve specification.

Calculate the pump minimum interval time from the
Pressure Relief Time in section 13 and the Valve Reset
Time in section 14. Put the result in section 15

Calculate the Minimum Lubrication Cycle from the Pump
Minimum Discharge Time in section 12 and the Minimum
Interval Time in section 15. Put the result in section 16.

If the Minimum Lubrication Cycle in section 16 is longer
than the lubrication cycle, the system would lose its
integrity. Then the number of lubrication points should be
reduced or adjust the Total Oil Discharge Volume of Valves

in section 7.
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eData sheet
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LUBRICATION SYSTEM DATA SHEET

Name of Company
Add.

Section in charge
Person in charge

(AMO-IIDS-SYSTEM)

Machine names
Machine model

)

Name of sales office
Date
Quote No.

Ttem System specifications System planning
1 | Working oil T~ |9 sf:np'ﬂi?msw “’l‘i’lll“!me @ cc/min |14 |Reset time of valve |00 15 sec
2 | Maximum working visousity v ¢St |10 | Valve operating time | (2) sec |15 |Minimum interval time of pump{ D=0+ 10 sec
3 | Total length of tubing L m Pressure SteeNeopper] tbing | 3 sec |16 |Minimum lubrication cycle time | (2=@®41D sec
4 | Total length of steellcopper) tubing 1 m |11 |rise Flexible hose | @ sec Labricating pamp AMO-IIDS
5 | Total length of flexible hose L m time System ®=0+@ sec Motor 4 VAC Hz
6 | Distance to the furthest ¢ m | 12 | Minimum discharge time of pump | ® =D +E  sec Condenser uF
7 | Total eil discharge volume of valves 7 cc Steelcopper] tbing | (7 sec 17 ) 1 182,32
8 | Maximum discharge volume of valve 7+ cc|13 f_:if:m Flexible hose sec Reservoir :40,60,8¢
- T System @=@D+® sec Controller Yes/No
Calculation of required oil volume
Lubrication points Abkee Coefficient Dimension Width Calculating value
Antifriction(ball,roller,needle)bearing | A F 0.04 Eif,;";'@ﬁr m?u:’ber - = -
Plain bearing({metal) P 0.023 | Diameter | Length 2 9 g = E—
Flat slide way FW —8—%%7— Width | Length -:1 E g g— g. g
Cylinder slide way C W | 0.023 |Diameter| Length §_ §~ g AE ;., § :.—-
Ball roller bearing slide way BW | 0012 |mdretiof Row | 2 8 ° g = g by
Pitch g s g 8 ® g
Gear G 0.046  |Gameter Gear % 'g % E‘ g £
Cam CA | 0013 |Sontetie | Widh g = Tﬁ 3 § ®
Chain CH | 0.008 | Length | Width | = g g
Item Name of lubricating parts 18 19 20 21 22 23 24 25 26 27
Total ce Total cc/h
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ePump discharge volume when valve in operation (Table 1)

Discharge volume of pump Q

cc/min
170

150 —

[
| \\\\
i T im
\
I °
~ I ~ &
~_ »
Qo
2
2
i L
\ 8
o
8
b ! 2
a
N
|
4 5m
\ q \ 10m
7 N N 20m
\\ ~| S~/ 30m
\\ ||
1 \§Q ||| \_m
N e
T e—" 50m
10 65 100 500 1000 2000cSt
Maximum working viscosity

®Pressure rise time (Table 2)
(0—relief pressure. . sec)

ePressure rise time (Table 3)
(0—relief pressure...sec)

Pump
AMO-mDS-150S Each pump common
%,
%/ Steel tubing Flexible hose Total length (m) Steel tubing Flexible hose
Total length (m)

2 3.5 6 2 5.5 5.5
5 45 75 5 55 6
10 6 10.5 10 6 7
15 75 135 15 6.5 75
20 9 16.5 20 7 85
25 10.5 25 75 9
30 12 30 8 10
35 13.5 35 85
40 15 40 9
45 16.5 45 95
50 18 50 10

201




& LUBE

Single Line Resistance(SLR)
(1) System Overview

The basic principle of centralized lubrication systems is that oil will travel to the path of least resistance. These systems can be engineered

to be either intermittent or continuous depending on the particular requirements. For intermittent systems the metering restrictors are

called Flow Units and have 8 restriction sizes to choose from. For continuous systems the metering restrictors are called Control Units

and have 10 restriction sizes to choose from. In either case for every size increase or decrease the amount of restriction will be either half

or doubled from the previous size. Flow and Control units will deliver oil in a low pressure and small volume either intermittently or

continuously depending on the chosen system, and have a wide range of working viscosities. LUBE SLR Systems can be used from small

high precision machine to large casting machinery.

Characteristics:

1. Because it is a single main line system, the layout engineering and installation are simple, and visual inspection is easy.

2. There are numerous LUBE SLR electric piston pumps with various outputs, sizes and voltages to fit and lubricate just about any
automatic intermittent application.

3. There are numerous LUBE SLR electric gear pumps with various outputs, sizes and voltages to fit and lubricate just about any
automatic continuous application.

4. All pumps have a suction filter to help prevent blockage, but recommend an in line filter to help ensure proper oil delivery.

5. Be sure to choose the right size Flow or Control Unit to deliver the correct amount of oil to your lubrication surfaces.

Type of Lubrication system Intermittant or continuous resistance
Tubing Single line (main tubing 4mm, tail tubing 4mm)
Lubricant Oil
Automatic
Pump
Motor driven piston pump Motor driven gear pump

Reservoir 08£,18£,32,42,8¢% 20,38,42,8¢2

. ’ Flow unit~8 sizes (03,02,0,1,2,3,4,5)
s Control unit~10 sizes (05,04,03.02,0,1,2.3,4,5)

{System layout)

S Main tubing

Piston pump

Automatic pump

[UJ Gear pump

{1
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(2) System planning sequence

Designing an Intermittent System

Selection of Flow Unit

After calculation of required oil volume for each lubrication
point, selection of Flow Unit determines whether or not the
calculated oil volume will be discharged to each point. A
random selection of Flow Unit will not produce any good
results. In addition, it is not a perfect lubrication system if
Flow Units with the same number provide different oil output
depending on the places they are installed. (ie : being close v.s.
far away from pump, or high v.s. low position) In LUBE-SLR
centralized lubrication system, each Flow Unit is assigned the
Flow Constant (¢value) and, by selecting the pump to be used
according to the total of gvalue of each Flow Unit in the system,
the discharge volume from the Flow Units becomes perfectly

balanced.

Filter
Flow directio

Model

Rod
Body
Check valve seat

Spring
Clasp

|

Flow direction

How to make Data Sheet (Table 5)

(1) Put lubrication data in Column 1-4.

(2) Calculate the required oil volume to each lubrication point
using the previous calculation formulas and put the results
in Column 5.

(3) Pick the smallest value in Column 5 as the divider and
divide the other values in Column 5 to get relative oil
volume ratio. Put the results in Column 6. Now the relative
oil volume ratio for the smallest value is 1. Therefore let's
decide its multiplier as 1 as well and put it in Column 8. As
shown in Table 4, Flow Unit number for the multiplier 1 is
02. Put 02 in Column 7.

(4) Compare Table 4 and the relative oil volume ratios
calculated in Column 6. Pick multipliers from Table 4 that
are closest to each relative oil volume ratio in Column 6
and put them in Column 8. (ie : If a relative oil volume ratio
in Column 6 is 7.5, put 8 in Column 8. If 13.2, put 16 in
Column 8.)

(5) After completion of the above, select Flow Unit number
and Flow Constant, using Table 4, that correspond to each
multiplier in Column 8 and put them in Column 7 and 9
respectively

(6) Multiply the smallest value in Column 5 by the multipliers
in Column 8 to obtain Actual Oil Volume (cc/h) and put
them in Column 10.

(ie : If the smallest value in Column 5 is 0.5cc/h and the
multipliers in Column 8 are 4, 16, 2 and 1, put the products
2,8, 1and 0.5 in Column 10.)

(7) Calculate the total of each Column 9 and 10 and put them in

the total sections in Table 5. (¢T and FT)
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oFlow constant of Flow Unit (pvalue) and multiplier (Table 4)

Flow unit number Flow constant Multiplier

03 1.2 0.5
02 2.5 1

0 5 2

1 10 4

2 20 8

3 40 16

4 80 32

5 160 64

Note : The o1l viscosity should be 32—1300 cSt under operation temperature.

eData sheet (Table 5)
Name of Company Name of sales office
Add. Mechanical name Date
Section in charge Name of machine model Quote No.
Person in charge
System specifications Pump unit specification
D Cyelic Model ] b
D Continuous Part Number Discharge volume ce/shot
Type of system
[ Manual Voltage v Dis kgf/en?
O Automatic Output w charge presare kef/en?
0il name Motor Phass ¢ Min
0il Working cSt(40C/104°F) Frequency Hz Interval (Cam setting No. )
viscosity ¢St(100C/212°F) Condenser uF Resrvoir capacity ¢
Ol level switch With/without
Caleulation of required oil volume Model
Lubrication points famariated | Dimension Width Condition Calculating value Flow unit/Control unit
Antifriction (ball,roller needle) bearing AF 0.04 Tomte | momber = - 3 9
Plain bearingmetal) P 0.023 Diameter Length 2 £ é H 3
Flat slide way FW [—22017 |  wigwh Length : i e s = 3 H
Cylinder slide way CW 0.023 Diameter Length 2 2 §- g é’ g %
Ball roller bearing slide way BW 0.012 Length Roer 0 ) 4 El g g §
Gear G 0.046 | Pitch diameter]  Gear g. 2 ﬁél_ E B %
Cam CA 0.013 |Gontecting [ widw g g g g E
Chain CH 0.008 Length Width = - g =
Item Name of lubricating parts 1 2 3 4 5 6 7 8 9 10
Total 4T FT
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Selection of Lubrication Pump

(1) The total required oil volume has been calculated in Table 5.
Now, let's select a pump with the most appropriate output.

(2) Count the actual total number of Flow Unit in the system
and pick the closet number of the Flow Unit from the first
column in Table 6. Then choose the ¢T value, for the
number of Flow Unit selected above, from Table 6 that is
closest to the ¢T value calculated in Table 5. ¢T calculated
needs to be smaller than ¢T selected from Table 6.

(3) The selected @T value indicates the minimum required
output of the pump (cc/shot)- See the top row of Table 6. It
is recommended to choose the pump with the output that is a

little larger than the minimum required output.

Designing Continuous System

Select Control Unit for continuous system by completing the
Data Sheet as is done for selection of Flow Unit for intermittent
system. Refer to Table 9 for the relation between Control Unit

selected, pump output and pump output pressure.

(1) Mark the viscosity (cSt) of the given oil on V-axis.

(2) Divide the total of Column 10 (FT) on the Data Sheet by 60
and mark the result on f-axis.

(3) Join the above two (2) marks with a straight line and extend
the line until it intersects with X-axis.

(4) Mark the maximum and minimum pump discharge pressure
on P-axis, (Generally, a well-balanced relation between
pump pressure and discharge volume is attained when the
pump is used at the pressure 2-6kgf/em?.)

(5) Join the point on X-axis and two (2) points on P-axis above
(Max. & Min. discharge pressure) with straight lines and
extend them until they intersect with @T-axis. These two
(2) points on ¢T-axis indicate the maximum and minimum
value for the @ T value for the system being designed now.
Therefore, the calculated ¢T value needs to fall in this range.

(6) To increase @T value, increase the size of Control Unit
selected by one size and calculate new ¢T value. Repeat the
same procedure until T value falls into the range.

(7) To decrease oT value, decrease the size of Control Unit
selected by one size and calculate new ¢T value. Repeat the
same procedure until T value falls into the range.

(8) Mark the final ¢T value on @T-axis and join it with the point
on X-axis. The point on P-axis, where the line from ¢T-axis

to X-axis crosses, indicates the pump discharge pressure.

Pump Discharge volume of pump cc/shot
Nurber of fow L 0.5 1 2 3 4 5
5 150 250 450 700 800
10 115 180 320 560 680 750
15 96 150 255 450 570 640
20 82 128 225 360 480 550
25 68 108 180 320 400 470
30 58 90 155 280 330 400
40 48 65 120 215 250 290
50 60 94 155 185 215
60 72 115 135 160
70 84 84 125
80 96
90
o Viscosity Temperature graph (Table 7)
20000 N A
18 I =
10000 N
] >~ SES
5000 SIS,
4000 = — —
2000 A -~ .~
2000 = =
1800 == =
f =SS =—————--
€00 TS, ~
00
400
200 g _— ~
N SN
200 AN S S =
150 \\ = =
—~ ~ Sy So
AN So S
100 s,
o0 = — —_—
LY v ~
0 \\ ~_ AN
® ~ ~ NN
50 - NN
w S ===
S,
30 A S ‘\
. = - = —
20 ~ \\
It
17
18
15
14 S
13 AY
b = S
2 1w
8 s
2 ® =
s =
A =
6
AN

o The maximum ¢T value for intermittent system (Table 6)

B Temperature —

40C/104°F
(0l #32 32.7cSt
1 Oil #100 101.0cSt
:Oil #320 319.0cSt
: Oil #460 454.3cSt

A OWN =

5
-20 -15 =10 -s 0 s 10 15 20 2 30 35 40 45 B0 5 €0 & 70 75 80 & 80 o5 100

100°C/212°F
5.6¢St

11.9¢cSt
26.0cSt
32.3cSt
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eoFlow constant of flow unit (pvalue) and multiplier (Table 8)

Control unit Number Flow constant Multiplier
5 0.3 0.13
4 0.6 0.25
3 1.2 05
2 25 1
0 5 2
1 10 4
2 20 8
3 40 16
4 80 32
5 160 64

e®Relation between oil discharge pressure and
oil discharge volume of pump (Table 9)

@T

1,000,000
500,000
400,000
300,000
200,000
100,000
50,000
=)
40,000
30,000 007
.014
2000 021
‘028
035
10,000 o7
14
21
5000 2
4,000 :
3,000 7
14
200 oS
o 28 -
a5 __-
-
=~ -
1,000 _ET
-
ol 14
7 21
28
500 2
400
300 70
200
100
50
40
20
20
10
5
4
a
2

b b

aaw N

f-v

pP= X0.32
o1

f=Flow (cc/min)

22,000

11,000
8,500

5,500

4,500

2,200

1,100
850

625

420
320

V=Viscosity of oil (cSt)
P=Pressure in tubing (kgf/cm? )

¢ T =Total flow value
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mGrease system
Positive Displacement Injector(PDI)

(1)System Overview

The Grease centralized lubrication systems will deliver precise
amounts of grease to all of your lubrication points, and have
the flexibility to be adapted to just about any application
imaginable. The Grease systems have a wide assortment of

manual, pneumatic and electric pumps to satisfy any lubrication

General view of specifications of major types of pump

requirement. The integrity of these systems stems from its
metering device the MG2(C)-Valve injector. There is also the
option of an MGI-Valve which incorporates the use of a visual
indicator pin at the valve which will pop out in the event of a
clogged tail tube. MG2(C)Valve injectors are precisely calibrated
piston distributors that will deliver an exact amount of grease

upon main line pressure rise from the pump you choose. The

Lubrication system

Positive displacement injector system

Tubing Single line (main tubing ¢ 8, tail tubing¢4)
Pump Manual Motor driven
Model EGH-4C EGM-10S-4-7C
Discharge volume 1cc/stroke 10cc/min
Discharge pressure 10MPa (100kgf/cm?) 10MPa (100kgf/cm?)
Reservoir 04,072
Controller —
Model Positive displacement injector
Distributor MG2 Operating pressure 2.5Mpa (25kgf/cm?)
valve Operating pressure 1.4Mpa (14kgf/cm?)
Discharge volume 0.03, 0.05, 0.1, 0.2, 0.3, 0.5, 1.0, 1.5cc stroke

Working lubricant

NLGI No.000, 00, O, 1

Working environment temperature

+10°C/+50° F for NLGI No.1 and above 0°C/+32° F for NLGI No.00O, 00 and O

(System layout example )

Manual pump

—
Automatic pump

—

*7 Junction
=

MG2-Valve

I

Tail tubing

Point of lubrication
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MG2(C) and MGI-Valve injectors will re-set and re-load when
main line pressure returns to zero. These systems have been

designed and proven to work effectively with grease ranging
from NLGI-000 to NLGI-1.

Characteristics:

1. There are numerous manual, pneumatic and electric pump
with ranging output delivery per cycle and per minute, to
satisfy not only your chosen delivery method, but more
importantly to satisfy your bearing requirements.

2. MG2(C)-Valve injectors have 8 different discharge volumes
to select from to meet the lubrication points actual cycle
requirement.

3. MGI-Valve injectors have 6 different discharge volumes
to select from to meet the lubrication points actual cycle
requirement, as well as having a visual indication pin for
clogged tail tubes.

4. Both MG2(C) and MGI-Valves are junction mounted
distributors that can be arranged in just about any
configuration imaginable.

5. Because the Grease Systems have the flexibility of individual
distributor junction assemblies using one main line tube,
makes the engineering of the system layout and installation of

the system as easy as possible.

Initial Grease Volume Required

There is a tendency that people oversupply grease due to a
concern that grease supply may not be enough : Excessive
grease will increase power consumption and heat produced
by excessive load of the grease and it may also cause grease
leakage. So everything should be taken into consideration when
deciding the grease volume. There is a large gap between the
least amount grease given to bearing without damaging the
bearing and the largest amount of grease given to the bearing
without grease leaking out of the bearing. But what is the best
grease volume? This ideal grease volume can be described in

several ways. In general,

(1) 1/2~3/4 of the space between the bearing and its housing.

(2) 2/3~3/4 of the space between the bearing and bearing cover,
when the bearing is installed horizontally;

(3) 1/2 of the space between the bearing and its top cover and
3/4 of the space between the bearing and its bottom cover,
when the bearing is installed vertically:

(4) Fill grease in the bearing and bearing cover for the low and

& LUBE

midium speed bearing if in dusty atmosphere:
(5) When replacing the grease in bearing, the grease volume

should be calculated by the following formular

Q=D2.5/K...... (1)

D:Bearing diameter (mm)

Ball bearing K=900
Roller bearing K=350

K:Constant

These formulas are just basics. Actual grease volume need to be

adjusted by rpm, load, and the bearing housing size in actual use

(2) System planning sequence

Variables to be considered

1. Total tubing length... m
Total tubing length is the combined length of steel tubing
(copper tubing) and flexible hose of the main tubing.

2. Total grease output metering valve ...cc
Total grease output of metering valve is the total discharge
volume of the valves.

3. Pressure relief time:
The time required for the pressure relief mechanism to relieve
the pressure at the end of the main tubing down to valve
reset pressure (1.4MPa(14kgf/ecm?) after all valves have
discharged. It is determined by the total length of tubing and
the grade of the grease.

4. Interval time:
The time between one discharge and the next discharge. The
interval time should be longer than the time required for
pressure relief and valve reset time combined.

5. Pump pressure rise time
The time required for the pump to raise the pressure at the
end of the main tubing up to 5MPa(50kgf/cm?).

6. Operating environment temperature
The operating environment temperature for NLGI No.1 is
over +10 C/+50°F and above 0 C/+32°F for 000, 00 and
0 grade grease.

7. Grease specifications
Use lithium based grease with NLGI No. 000~1 grade.

Note : When the base oil viscosity is too low, it may not be

used. Please consult us.
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Designing EGH-4C Pump System

Selection of valve

1. Select the valves based on the grease volume required to each lubrication point.

2. The total valve grease discharge volume is restricted by the number of handle operation. Also the total length of main line tubing needs

to be considered along with the viscosity of the grease for pressure relief time required.

Interval lubrication time
Interval time should be longer than the time required for presure relief and valve reset time (3sec) combined.

ePressure Relief time (Table 13)

= Giosee No.000 No.00 No.0 No.1
Total kength of “:?%’Iue 0T/32°F |+10C/+50°F |+20C/+68°F | 0C/+32°F [+10C/+50°F |+20°C/+68°F| 0C/+32°F (+10T/+50°F |+20T/+68°F |+10'C/+50°F [+20T/+68°F
2m/6.5F 25" 15" 27 100" 45" 25" 11/00” 6’00” 100" | 11’00” 6'00”
4m/13.1F 45”7 25" 27 200" 120”7 45”7 | 22’00 | 12'00” 2’00”| 22'00”| 12’00
6m/19.7F 1/00” 30" 27 300" 2’157 100" | 36’30” | 20'00” 300" | 36’30” | 20°00”
8m/26.2F 130" 45”7 2" 530" 3'30” 130”7 | 5030”7 | 28’00” 530”7 | 50'30”| 2800”
10m/32.8F 200" 1/00” 2" 8’00” 500" 2'00” |1°04’00” | 36’00” 8’00” | 1°04°00” | 36’00”

Note: [ ] =Hours, [+ ] = Minutes, [ #] = Seconds
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Disigning EGME 11-8S Pump System

Selection of valve

1. Select the valves based on the grease volume required to each lubrication point.

2. The total length of main line tubing needs to be considered to determine the running time required to build pressure to cycle the MG2

valves.

Pump operating time(T)

Pump operation time (T)

Calculate the operation time (T) by adding the pressure rising time (T’) and valve action time (T").
T=T+T"

1. Pressure rising time

o Steel tubing (¢8) (Table 19)

Total length of tubing Pressure rising time
10m(32.8 feet) 15sec

% If using flexible hose, because the pressure rising time for flexible hose (350K/771bs) is 4 seconds for 1M(3.2 feet), it should be added
into the pressure rising time.
2. Valve operating time (T")

Calculate the valve operating time from the valve total output.

Vx72 =5Y V:Valve total output (cc).

Q Q:Pump discharge volume when valve in operation (15cc/minute)

T”=

The time between one discharge and the next discharge. The interval time should be longer than the time required for oressure relief and
valve reset time (3sec.) combined.

e Pressure relief time (Table 20)

1.Steel tubing o(Table 20)
Total length of TUBTE i No.000 No.00 No.0 No.1
10m/32.8F 157 15’ 30’ 60’

2.When using flexible hose

The pressure relief time for the steel tubing, plus it for the flexible hose. o(Table 20)

ot |lonesi oh kbie e No.000 No.00 No.0 No.1
1m/3.28F 37 7.5 15 30’
2m/6.56F 6” 15/ 30’ 60’
4m/13.1F 127 30’ 60’ 120’
6m/19.6F 187 45’ o0’ 180’
8m/26.2F 24" 60’ 120 240’
10m/32.8F 30" 75 150’ 300’

Note: [ ] =Hours, [+ ] =Minutes, [ #] = Seconds
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mTubing connection method

1. In general, the main size tubing used is, 4mmO.D., 6mmO.D, or 8mmO.D. In most cases the secondary tubing is 4mm.
2. The tubing is made of copper, steel, or nylon.

3. When cutting the tubing always use a tubing cutter and cut at a 90 degree angle. After cutting, remove all burs. Be sure not to flatten or

damage the tubing.

4. When installing the tubing, always use compression fittings as described in the drawings below.

5. For type HSA/CSA, type HIB/CJB see the illustrations on the right for making tubing connections.

6. For making junction connections, see the illustrations.

Standard compression connections

B Compression nut used example

Tubing

4 0.D.

6 0.D.

Compression nut
106251
206251

Compression sleeve

ezt W

Install the tube insert into the end of the
nylon tube. Install the compression bushing
or nut, followed by the compression sleeve
and insert assembly into or onto the the
appropriate compression connection.
Tighten the compression bushing or nut so
that the compression sleeve tightens onto
the tubing wall.

B Compression bushing used example

Tubing
4 0.D.

6 0.D.
Compression bushing

106252
206252

'\\i\\w

106254
206254 SN

7777

\/

HlNylon tube used example

\Compression sleeve

\Compression bushing or compression nut

\ Tubing insert
\ Nylon tubing

211




& LUBE

Junction type

Standard type
(HSA/CSA)

0
7

N

S

Elbow connector

M Connector used example 106101

/

| <

L]

Flow unit/control unit
(HSA/CSAMode)

BMMain piping connecting example
Junction

Compression sleeve

"
‘ Compression bushing

Compression sleeve
(¢6)

Straight adapter

Main tubing
Main tubing

B Adapter used example

Elbow connector
106071

Straight adapter

- Compression sleeve

T 106254

7

o " Compression nut
106251

Compression | — -
bushing

106253
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mReference for lubricant

Grease types (classified by JIS standard)

oGrease types (classified by JIS standard)

Type Reference
Temperature range of | Propriety to working condition
Application application Load Contact Example of application
PP Type Grade number Low | High |impact] with water
1 No.1, No.2, No.3, No.4 | =10T/+14°F~ +60C/+140°F | Yes | No | No Yes For general low load
General grease - -
2 No.2, No.3 -10C/+14°F~+100C/4212F | Yes | No | No No For intermediate load
1 No.1, No.2, No.3 =20T/ -4F~+100C/4+212F | Yes | No | No Yes General
Roller bearing grease 2 |No.0, No.1, No.2 —40C/-40°F~ +80C/+176F | Yes | No | No | Yes |For low temperature
3 No.1, No.2, No.3 -30C/-22F~+130C/+266°F | Yes | No | No Yes For wide range of temperature
1 No.00, No.0, No.1 -10C/+14°F~ +60C/+140F | Yes | No | No Yes For centralized Iubrication(Medium load)
. - 2 No.0, No.1, No.2 =10C/+14'F~+100C/4+212F | Yes | No | No Yes For centralized Iubrication(Medium load)
Cenfralized Iubricating grease
3 No.0, No.1, No.2 =10C/+14°F~ +60C/+140°F | Yes | Yes | Yes Yes For centralized lubrication(High load)
4 No.0, No.1, No.2 =10C/+14'F~+100C/+212F | Yes | Yes | Yes Yes For centralized lubrication(High load)
High load grease 1 No.0, No.1, No.2, No.3 | =10C/+14°F~+100C/+212F | Yes | Yes | Yes Yes For high impact load
Gear compound 1 No.1, No.2, No.3 —100/+14°F~+100C/+212F | Yes | Yes | Yes Yes | Open gear and wire rope

Oi1l viscosity
@ISO viscosity classification (JIS*K2001-1983)

oGrade of grease classification (JIS*K2220-1980)

ISO Dynemic vscosiy arge | Central value | |50 Dynaic viscusly erge | Central value| [ Grade number|  Worked "
viscosity grade |cst (mm/sec) +40°C/+104°F | viscosity grade|cSt (mm/sec) +40°C/+104°F (NLGI NO) | penetration ppearance
ISO VG1500 |1350~1650] 1500 | ISO VG46 |41.4~50.6 | 46 000 445~475 | Fluid state
VG1000 | 900~1100| 1000 VG32 |28.8~352 | 32 00 400~430 | Semifiuid state
VG 680 | 612~ 748 680 VG22 |19.8~242 | 22 0 355~385 | Semifiuid state
VG 460 | 414~ 506| 460 VG15 |135~165| 15 1 310~340 | Soft
VG 320 | 288~ 352 320 VGI10 | 9.0~110] 10 2 265~295 | Soft
VG 220 | 198~ 242] 220 VG 7 |6.12~7.48 7 3 220~250 | Semi hard
VG 150 | 135~ 165] 150 VG 5 |4.14~5.06 5 4 175~205 | Semi hard
VG 100 | 90~ 110/ 100 VG 3 |2.88~3.52 3 5 130~160 | Hard
VG 68 |612~748| 68 VG 2 |1.98~2.42 2 6 85~115 | Solid

ISO=International Organization for Standardization

NLGI=National Lubricating Grease Institute
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o Viscosity-temperature Chart
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Safety and trouble shooting

® For oil

Pump not discharging oil

OLow oil level in reservoir — add currently used oil

(OClogged suction filter — clean or change oil filter and clean reservoir

(OCheck for incorrect oil — if not correct, purge complete system, clean reservoir and fill with correct oil
OMotor turns in wrong direction — check motor wiring

(ODamaged tubing within the pump — fix or replace

(OBy-pass valve out of adjustment — adjust by-pass valve

(OCheck inlet and outlet check valve — disassemble and clean

Note: Never add a check valve to a pump that was not originally intended.

No pressure increase in the main line

(OCheck for broken Tubing or leaking fittings — Replace as needed.

OBall seat of relief valve is clogged — clean relief valve

OAir in tubing — check for leaks, open system at furthest point and run pump to remove air

Olmproper selection of control unit or flow unit — check manufacturers recommendation and replace with correct unit
Olmproper pressure setting (gear pump) — ajust by-pass setting

ODamaged “O” ring on the piston (piston pump) — replace

OO0il leaking from junction — tighten fitting properly or replace tube fitting

Air in system
OO0il level in the reservoir is too low — fill with correct oil and follow above procedure for removing air
(ODamaged tubing — replace damaged tubing

No oil passing thru flow or control unit
(OCheck flow direction on hex of flow or control unit — if incorrect, replace with correct unit
(OCheck for clogged unit — replace unit

The pump is not running, but light is on (if equipped)
OMotor is wired wrong — check motor wiring
OCircuit protector is in off position — press reset button

Trouble indication light is on (if equipped)
ODischarge time is set too short, pump is not reaching proper pressure — check time setting
(OThe oil level switched because of low oil level — fill reservoir with correct oil

Reservoir has proper oil level, but oil level warning is on
(OMistake on A, B contacts of oil level switch — consult with us

Cannot turn off trouble light (if equipped)

OReset button has not been pressed — press the reset button
OO0il has not been added to reservoir — fill reservoir with correct oil
OPump did not reach the specified pressure — consult with us
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® For grease

No grease coming out of the pump

OLow grease level — change grease cartridge

(OChange in grease consistency, too thick to pump — check grease grade and temperature
OOnly sucks air — Crack air bleeding plug to purge air from pump

OMotor tumns in wrong direction — check motor wiring connections

OSolenoid (if equipped) not actuating — Replace solenoid and confirm wiring polarity is correct.

No pressure rise in the main line

ORelief valve is dirty — clean relief valve

OAir in tubing — loosen closure plug at the furthest point and run the pump to expel the air
(OCheck for incorrect connections in the system — repair any problems

OTubing damage — repair or replace damaged tubing

No grease coming out of the valves
OPressure relief valve is not working — for EGH model (manual relief) check valve position,
for automatic relief model — check valve
OValve is clogged — repalce the valve
(OThe secondary line (from valve to bearing) has no grease in it — fill with grease at initial installation

Air in main line
OAir coming from suction side — low grease level in the reservoir, fill reservoir with correct grade of grease
OTubing damage — repair or replace tubing

Pump is not running, but indication light is on
OWrong wiring connections — check motor wiring
OCircuit protector is in off position — press the reset button

Trouble indication light is on
OPump on time is not set correctly — check discharge setting
OGrease level is too low — change cartridge grease

Reservoir has correct grease level, but indicator light is still on
Olncorrect wiring of low level switch — check with us

Can not turn off the trouble indication light
OReset button has not been pressed — press the reset button

218



& LUBE

Tightening torque table

Products of application and

Number of rotations

Number of rotations after

Steel Tubing

Mark A after binding tight in a Tourque N'm again newly hitting a
combination sheet side by the hand sheet side in bolting
Nylon tubing
4mm ) A (Tube Insert is entered.) 2/3 3.4 1/6 ~1/4
Compression Aluminum-tubing
Bushing for - o
piping opper tubing, -
B Steel Tubing 2/3 39 1/6 ~1/4
Nylon tubing
6mm ~
Compression C (Tube Insert is entered.) 2/3 . e =174
Bushing for c r tubin
piping D o b gg' 2/3 3.9 1/6 ~1/4
Nylon tubing ~
8mm E (Tube Insert is entered.) 2/3 6.9 1/6~1/4
Compression
Bushing for Copper tubing 2/3 11.8 1/6 ~1/4
sl G Steel Tubing 2/3 137 1/6 ~ 1/4
Nylon tubing -
4mm H (Tube Insert is entered.) 2/3 25 1/6~1/4
Compression Nut . —
for piping | Copper tubing 2/3 29 1/6 ~1/4
J Steel Tubing 2/3 3.9 1/6 ~1/4
Nylon tubing -
6mm K (Tube Insert is entered.) 2/3 4.9 1/6~1/4
Compression Nut c o
for piping opper tubing, .
L Steel Tubing 2/3 59 1/6 ~1/4
M SW-10; brass and brass 1/12 6.4 —
N SW-10; brass and iron 1/12 11.8 —
Sealing washer
(0] SW-10; brass and brass 1/5 196 o
P SW-10; brass and iron 1/5 19.6 -
Flow unit Q Junctions 1/2 59~78 1/6 ~1/4
Sealing washer SW
R iron and aluminium (Plug) 1/6 98 _
SP valve Outlet Check, Straight
S Adapter (Dischagre Port); 2/3 9.8 —
With compression sleeves
Tubing parts (Rc1/8); zinc,
T aluminium, brass and iron, 25~3 6.9 —
brass
Tubing parts (Rc1/8); iron
U and iron L 88 o
Other ¢ 6 high pressure Fitting,
\% Fitting body and Nut sleeve, 1-1/4 19.6 —
Steel Tubing
¢ 8 high pressure Fitting,
W | Fitting body and Nut sleeve, 1-1/4 29.4 —
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Model Part No. |Page|] [BP-12 206276 | 170| [CTB5 105260 [ 139
BP-14 207276 | 170| [CTC-05 105241 | 139

ACM- I -1 102484 |135| [BP2 290038 | 170| [CTC-04 105242 | 139
ACM- I -2 102486 _|135| [BP-8 206274 | 170| [CTC-03 105243 | 139
AMI-1000-1 202132_|135] [BT4 106803 | 171| [CTC-02 105244 | 139
AMI-1000-2 202131_|135] [BT6 218007 | 171| [CTC-0 105245 | 139
AMI-1000-3 202275 | 135 CTCA 105246 | 139
AMI-1000S-1 202103_|101]| [CB-4-10 106252 |169| [CTC2 105247 | 139
AMI-1000S-2 202101 _[101] [cB-48 106253 | 169| [CTC-3 105248 | 139
AMI-300-1 202035 |135| [cB4B 166253 | 169| [CTC-4 105249 | 139
AMI-300-2 202036_|135| [cB6 206252 | 169 | [CTC5 105250 | 139
AMI-300S-1 202033_|101| [cBE6B 1662556_| 169 | |CTD-05 105231 | 139
AMI-300S-2 202034 | 101 [cB8 207252 | 169 | |CTD-04 105232 | 139
AMO- T -150S-1 202067 | 99 | [cN4 106251 | 169| [CTD-03 105233 | 139
AMO- T -150S-1-3 202069 | 99 | [CN-4-B 166268 | 169 | |CTD-02 105234 | 139
AMO- I -150S-1-P 202071 | 99 | [cNe 206251 | 169 | [CTD-0 105235_| 139
AMO- T -150S-1-P-3 202073 | 99 | [Cs4 106254 | 169| [CTD-1 105236_| 139
AMO- T -150S-2 202068 | 99 | [cs6 206254 | 169 | [CTD-2 105237 | 139
AMO- T -150S-2-3 202070 |99 | [cs8 207254 | 169| |CTD-3 105238 | 139
AMO- T -150S-2-P 202072 | 99 | [cP4 106256_|170| [CTD-4 105239 | 139
AMO- T -150S-2-P-3 202074 | 99 | [cP6 206255 | 170| [CTD-5 105240 | 139
AMO- I DS-1 285301 | 97 | [cP-8 207255 | 170| [CTG-05 105271 | 139
AMO- I DS-1-3 285303 | 97 | [cT-4 106821 | 171| [CTG04 105272 | 139
AMO- I DS-2 285302 | 97 | [cT6 218015 | 171| [CTG-03 105273 | 139
AMO- II DS-2-3 285304 | 97 | [cT8 206823 | 171 | [CTG-02 105274 | 139
AMR- I DS-{ 112141 _|125| [CSA05 105201 | 139| [CTG0 105275 | 139
AMR- I DS-1-3 112143 |125| [CSA04 105202 |139| [CTG-1 105276 | 139
AMR- I DS-2 112142 |125| [CSA03 105203 [139| [CTG2 105277 | 139
AMR- I DS-2-3 112144 [125| [CSA02 105204 [ 139| [CTG-3 105278 | 139
AMS-1-1 102401 _|133| [CSAO 105205 |139| [CTG4 105279 | 139
AMS-1L 102403 _|133] [CSA 105206 | 139| [CTG5 105280 | 139
AMS-1-2 102402_|133| [CSA2 105207 | 139| [CTH-05 105281 | 139
AMS1-2L 102404 _|133| [CSA3 105208 | 139| [CTH-04 105282 | 139
AMS-15-1 102416 _|133| [CSA4 105209 [139| [CTH-03 105283 | 139
AMS15-1L 102418 |133| [CSA5 105210 |139| [CTH-02 105284 | 139
AMS-15-2 102417 _|133| [CJB-05 105211_|139]| [CTHO 105285_| 139
AMS-15-2L 102419 _|133| [CJB-04 105212 |139| [CTH-1 105286_| 139
AMS-3-1 102405 _|133| [CJB-03 105213 |139| [CTH2 105287 | 139
AMS-31L 102407 _|133| [CJB-02 105214 |139| [CTH3 105288 | 139
AMS-32 102406 _|133| [CJB-0 105216_|139| [CTH4 105280 | 139
AMS-3-2L 102408 | 133| [CJB1 105216 |139| [CTHS 105290 | 139
AMZ- I 1 285017 | 93 | [cuB2 105217 _|139| [CTK-05 105261 | 139
AMZ- I -1-3 285024 | 93 | [cuB-3 105218 | 139| |CTK-04 105262 | 139
AMZ- T -2 285016 | 93 | [ciB4 105219 |139| [CTK-03 105263 | 139
AMZ- I -2-3 285023 | 93 | [CiBB 105220 | 139| [CTK-02 105264 | 139
AP-4 205690 | 71 | [CTA05 105221 | 139| [CTK-0 105265 | 139
AP-4K 205680 | 71 | [cTA04 105222 [ 139| [CTK-1 105266 | 139
AP-6 205691 | 71 | [CTA03 105223 | 139| [CTK-2 105267 | 139
AP-6K 205681 | 71 | [CTA02 105224 |139| [CTK-3 105268 | 139
AP-6S 205686 | 71 | [CTAO 105225_|139| [CTK-4 105260 | 139
AP-8 205692 | 71 | [CTA1 105226 | 139| [CTK5 105270 | 139
AP-8K 205682 | 71 | [cTA2 105227 [139| [CTL-05 105291 | 139
AP-8S 205687 | 71 | [CTA3 105228 | 139| |CTL.04 105292 | 139
AP-10 205693 | 71 | [CTA4 105220 |139| [CTL-03 105203 | 139
AP-10K 205683 | 71 | [CTAS 105230 | 139| [CTL.02 105294 | 139
AP-10S 205688 | 71 | [cTB-05 105251 [ 139] [CTL-0 105295 | 139
AP-12 205694 | 71 | [cTB-04 105252 | 139| [CTL1 105296 | 139
AP-12K 205684 | 71 | [cTB03 105253 | 139| [CTL2 105297 | 139
AP-12S 205689 | 71 | [cTB02 105254 | 139| [CTL-3 105208 | 139
AT-4 106811 _|171| [CTB-0 105255 | 139| [CTL4 105290 | 139
AT-6 206811 | 171 [CTB 105256 | 139| [CTL5 105300 | 139
T [ctB2 105257 139 [CTU-05 105321139
BP-1 540170 [170] [CTB3 105258 | 139| [CTU-04 105322 | 139
BP-10 206275_|170| [cTB4 105250 | 139| [CTU-03 105323_| 139
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CTU-02 105324 [139| [EGM-10S-4-4C 103810 | 47 | [FH4-1600 106767 |173
CTU-0 105325 |139| [EGM-10S-4-7C 103811 | 47 | [FH4-1700 106768 |173
CTU-1 105326 |139| [EGM-10T-4-2C 103902 | 75 | [FH4-1800 106777 |173
CTU-2 105327 |139| [EGM-10T-4-4C 103834 | 75 | [FH4-1900 106769 [173
CTU-3 105328 |139| [EGM-10T-4-7C 103835 | 75 | [FH4-2000 106778 | 173
CTU-4 105329 [139| [EGM2-10S-4-7CL 103937 | 37 | [FH4-2500 166783 [173
CTU-5 105330 |139| |EGM2-10S-4-7CLEB 103938 | 37 | [FH4-3000 166794 |173
EGM2-10T-4-7CL 103947 | 37 | [FH4-3500 166813 [173
E2E-X2E1 733225 | 88 | |[EGM2-8S-4-7CLFB-LHL | 103936 | 37 | [FH4-4000 166795 |173
E2F-X2E1 730797 | 88 | [EGM2-8S-4-7CL-LHL 103935 | 37 | [FH4-4500 166807 |173
E2F-X2Y1 730721 | 88 | |[EGME-10T-4-2C 103902 | 77 | [FH4-5000 166796 |173
E61-BD 250103 |186| [EGME-10T-4-7C 103904 | 77 | [FHe6-175 206703 |173
E61-SC 250113 |185| |EGME2-10S-4-7CL 103922 | 39 | [FHe- 200 206704 |[173
E62-BD 290277 |186| [EGME2-10S-4-7CLFB 103923 | 39 | [FH6-225 206705 |173
E62-SC 200184 |185| |EGME2-10T-4-7CL 103932 | 39 | [FHe- 250 206706 |173
E81-BD 250123 |186| [EGME2-8S-4-7CLFB-LHL | 103921 | 39 | [FH6- 300 206707 |173
E81-SC 250133 |185| |EGME2-8S-4-7CL-LHL 103920 | 39 | [FHe- 350 206708 |173
E82-BD 290246 |186| [ETE-4A 106911 [ 189 [FHe- 400 206709 |173
E82-SC 290043 |185| |ETE-5A 106913 [189| [FHe- 450 206710 |173
EA4-1F 106031 |177| [ETE-6A 106916 |189| [FH6- 500 206711 |173
EA4-20 106021 [177| [ETE-6B 106915 [189| [FH6-550 206712 |[173
EA4-25 106022 [177| [ETE-8B 106917 [189| [FH6- 600 206713 |173
EA4-2R 206091 |177| [EU6-BD 250104 |186| |FH6-650 206735 |173
EA4-30 106023 [177| [EUB-SC 250114 |185| [FH6- 700 206717 |173
EA4-40 106024 |177| [EUS-BD 250124 |186| |FH6-750 206715 | 173
EA4-50 106025 |[177| |EU8-SC 250134 [185| |FH6-800 206718 | 173
EA4-60 106026 177 FH6- 850 206719 173
EA4-6A 106076 |178| |F3-4-125 109308 |[159| [FH6-900 206720 | 173
EA4-6AS 106074 |178| [F3-6-10 209309 |159| |FEH6- 950 206721 [173
EA4-6B 106075 |178| [F3-6-125 209308 |159| |FH6-1000 206722 | 173
EA4-8A 106029 |[178| [F3-6-40 209310 [159| [FH6-1100 206723 | 173
EA4-8B 166054 |178| [F3E-10 250313 |159| |FEH6-1200 206724 [173
EA4-8T 106028 |178| [F3E-125 250311 |159| |FH6-1300 206725 [173
EA4-8 Taper 106037 [177| [F3E-40 250312 |[159| |FEH6-1400 206726 [173
EA4-US 166036 |178| [F6-BD 250108 |186| |FH6-1500 206727 (173
EA6-22 206092 [177| [F6-SC 250118 [185| |FH6-1600 206728 | 173
EAB-6AS 166048 |178| [F8-BD 250128 |186| |[FH6-1700 206729 [173
EA6-U 166040 |178| [F8-sC 250138 |185| |FH6-1800 206730 (173
EAR-4 106071 |[177| |[FH4-125 106701 |[173]| [EH6-1900 206731 [173
EC1-20 106107 |179| [FH4-150 106702 |173| [FH6-2000 206732 [173
EC1-22 106101 |[179| |FH4- 175 106703 |[173| [FH6-2500 206737 [173
EC1-25 106102 [179| [FH4- 200 106704 |173| [EH6-3000 206734 [173
EC1-30 106103 [179| [FH4- 225 106705 |173| [FEH6-3500 206806 [173
EC1-40 106104 |[179| |FH4- 250 106706 |173| [EH6-4000 206738 | 173
EC1-50 106105 |179] [FH4- 300 106707 |173] |FH6-4500 206744 (173
EC1-60 106106 |179| [FH4- 350 106708 [173| [EH6-5000 206739 | 173
EC-6A 106181 [179| [FH4- 400 106709 |173| [ES2:2 249069 | 81
EC-8A 106182 [179| [FH4- 450 106710 |173| [ES24 249053 | 8t
ECC-22 106121 |[179] |FH4- 500 106711 |[173] [ES2-7 249063 | 81
ECC-25 106122 [179| [FH4- 550 106712 [173]| |FX1-4 109311 | 159
ECC-30 106123 |[179| [FH4- 600 106713 [173]| |EX1-6 209311 | 159
ECC-40 106124 [179| [FH4- 650 106771 [173| |EXE 259304 |[159
ECC-50 106125 [179] [FH4- 700 106772 |173] [FY20 109313 | 159
ECC-60 106126 [179| [FH4- 750 106715 [173
ECM-5A 106183 [180| [FH4- 800 106773 |173| [GCP GC5002 | 87
ECM-6A 106185 |180| |FH4- 850 106717 |[173]| |GMNH-1-4C 103553 | 65
ECM-6B 106184 [180| [FH4- 900 106718 [173| [GMNH-1-7C 103550 | 65
ECM-6BL 106192 [180| [FH4- 950 106764 [173| |GMNH-2-4C 103554 | 65
ECMG-6ALL 106382 |[183| [FH4-1000 106719 [173]| |GMNH-2-7C 103551 | 65
ECMG-6BL 166039 |183| [FH4-1100 106774 |173| [GMNH-4-4C 103552 | 65
EGH-2C 103780 |[49/67| [FH4-1200 106775 |[173| |GMNH-4-7C 103549 | 65
EGH-3P 103783 [49/67| [FH4-1300 106776 |173| |GPL-30 209282 | 62
EGH-4C 103782 |49/67| [FH4-1400 106765 |173| [GV50-G 209139 | 85
EGM-10S-4-2C 103809 | 47 | [FH4-1500 106766 |173| [GV50-R 500649 | 85
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HTH-3 105062 |129| [JvPA-14D 216027 | 58
HJB-03 105502 |[129| [HTH-4 105063 |[129| [JVPA-16D 216028 | 58
HJB-02 105008 |129| |HTH-5 105064 | 129

HJB-0 105009 |129| [HTK-03 105507 |129| [KEN-M 106673 | 188
HJB-1 105010 |129]| [HTK-02 105043 [129| |KEN-T 106672 | 188
HJB-2 105011 [129]| |HTK-0 105044 |[129| |KP-4 106231 | 181
HJB-3 105012 [129] [HTK-1 105045 [129] [KP-44 106201 | 181
HJB-4 105013 [129| |HTK-2 105046 |129| |KP-46 106202 | 181
HJB-5 105014 [129| [HTK-3 105047 |129| [KP-4N 106232 | 181
HJBC 109415 [129| [HTK-4 105048 [129| [KP-4R 106291 | 181
HSA-03 105501 |129| [HTK-5 105049 |129]| [KP-66 106292 | 181
HSA-02 105001 |[129| [HTL-03 105510 |129] |KP-6R 106293 | 181
HSA-0 105002 |129| |HTL-02 105065 |129| [KP-88 207201 | 181
HSA-1 105003 |[129| [HTL-0 105066 | 129| [KPR-4 106221 | 181
HSA-2 105004 [129| [HTL-1 105067 |129]| |KPR-4L 106222 | 181
HSA-3 105005 |129| |HTL-2 105068 |129| |KP-RR 106294 | 181
HSA-4 105006 |129| [HTL-3 105069 |129| |KPW-4 106211 | 181
HSA-5 105007 |129| |HTL-4 105070 | 129 L

HSAC 109407 |129| [HTL-5 105071 |129] |L1-5 250151 [ 174
HTA-03 105503 |129| [HTU-03 105513 [ 129 [L1-7 250152 [174
HTA-02 105015 |[129| |HTU-02 105072 |129| |L1-10 250153 |[174
HTA-0 105016 |129| [HTU-O 105073 |129| |L1-15 250154 | 174
HTA-1 105017 |129| |HTU-1 105074 |129| |L3-5 250161 | 174
HTA-2 105018 |[129| [HTU-2 105075 |129| |L3-7 250162 | 174
HTA-3 105019 |[129| [HTU-3 105076 |129| |L3-10 250163 174
HTA-4 105020 |129| |HTU-4 105077 |129| |L3-15 250164 | 174
HTA-5 105021 |129| [HTU-5 105078 |129| [LFL-HI-4 249301 | 81
HTB-03 105506 | 129 LHL300-4S 249113 | 82
HTB-02 105036 |129] [JO2 225008 |187| |LHL300-7 249112 | 82
HTB-0 105037 |[129] [JO5 225007 |187| |LHL-X100-7 249137 | 82
HTB-1 105038 |[129| |Jo8 225006 | 187 | [LG-400 252422 | 86
HTB-2 105039 |129| [Jv-2 206470 | 112

HTB-3 105040 |[129] [Jv-3 206471 | 112] |MDP-3E 205897 | 55
HTB-4 105041 |[129]| [Jv-4S 206472 |112| |MDP-3HE 205907 | 55
HTB-5 105042 |[129] [JV-5S 206473 |112]| | MDP-3HS 205901 | 55
HTC-03 105505 |[129| |Jv-6S 206474 |112| [MDP-3s 205891 | 55
HTC-02 105029 |129] [uv-7S 206475 |112| |MDP-5E 205893 | 55
HTC-0 105030 |[129] [JVv-8S 206476 |112| |MDP-5HE 205903 | 55
HTC-1 105031 |129| [Jv-9S 206479 |112| [MDP-5HS 205906 | 55
HTC-2 105032 |[129] [Jv-10S 206543 | 112] |MDP-5S 205896 | 55
HTC-3 105033 |129| |Jv-4D 206464 |112| [MDP-10E 205898 | 55
HTC-4 105034 |129| [Jv-6D 206465 |112| |MDP-10HE 205908 | 55
HTC-5 105035 |129| [Jv-8D 206466 |112| | MDP-10HS 205902 | 55
HTD-03 105504 [129] [Jv-10D 206467 |112| |MDP-10S 205892 | 55
HTD-02 105022 |[129] [Jv-12D 206468 |112| [MG2-3 205741 | 57
HTD-0 105023 [129| |Jv-14D 206469 |112| |MG2-5 205742 | 57
HTD-1 105024 |[129] [JVPA-1S 216001 | 58 | [MG2-10 205743 | 57
HTD-2 105025 |[129| [JVPA-2S 216002 | 58 | | MG2-20 205744 | 57
HTD-3 105026 | 129| [JVPA-3S 216003 | 58 | | MG2-30 205745 | 57
HTD-4 105027 |129| [JVPA-4S 216004 | 58 | | MG2-50 205746 | 57
HTD-5 105028 |129| |JVPA-5S 216005 | 58 | |MG2C-10 205733 | 57
HTG-03 105508 |129| |JVPA-6S 216006 | 58 | | MG2C-20 205734 | 57
HTG-02 105051 [129] [JVPA-7S 216007 | 58 | [MG2C-3 205731 | 57
HTG-0 105052 |[129] [JvPA-8S 216008 | 58 | |MG2C-5 205732 | 57
HTG-1 105053 |129| [JVPA-9S 216009 | 58 | | MG2C-30 205735 | 57
HTG-2 105054 |[129| [JVPA-10S 216010 | 58 | | MG2C-50 205736 | 57
HTG-3 105055 |129| [JVPA-11S 216011 | 58 | | MGI-10 205176 | 59
HTG-4 105056 |129| [JVPA-12S 216012 | 58 | | MGI-20 205177 | 59
HTG-5 105057 |129| |JVPA-2D 216021 | 58 | | MGI-3 205174 | 59
HTH-03 105509 |129| |JVPA-4D 216022 | 58 | | MGI-30 205178 | 59
HTH-02 105058 [129| [JVPA-6D 216023 | 58 | | MGI-5 205175 | 59
HTH-0 105059 |129| [JVPA-8D 216024 | 58 | | MGI-50 205182 | 59
HTH-1 105060 |129| [JVPA-10D 216025 | 58 | |MGLA-10 205515 | 61
HTH-2 105061 |129| |JVPA-12D 216026 | 58 | | MGLA-20 205518 | 61
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MGLA-30 205588 | 61 MMX- T -2D-1L 342566 | 123 MMXL- I -1F-1L 301068 | 121
MGLA-50 205589 | 61 MMX- I -2D-2 302566 | 123 MMXL- I -1F-2 301062 | 121
MIX-1 — 113 MMX- I -2D-2L 332566 | 123 MMXL- I -1F-2L 301074 | 121
MIX-10 — 113 MMX- T -2E-1 312565 | 123 MMXL- I -2A-1 301013 | 121
MIX-20 — 113 MMX- T -2E-1L 342565 | 123 MMXL- I -2A-1L 301019 |121
MIX-3 — 113 MMX- I -2E-2 302565 | 123 MMXL- I -2A-2 301001 121
MIX-5 — 113 MMX- T -2E-2L 332565 | 123 MMXL- Il -2A-2L 301007 | 121
MIX-A-05 = 113 MMX- T -2F-1 312595 | 123 MMXL- I -2B-1 301014 | 121
MIX-A-1 — 113 MMX- I -2F-1L 342595 | 123 MMXL- I -2B-1L 301020 | 121
MIX-A-1.5 — 113 MMX- I -2F-2 302595 | 123 MMXL- I -2B-2 301002 | 121
MIX-A-3 — 113 MMX- I -2F-2L 332595 | 123 MMXL- I -2B-2L 301008 | 121
MLZ-A-1 362801 | 119 MMX- I -2G-1 312596 | 123 MMXL- I -2C-1 301015 | 121
MLZ-A-1L 362806 | 119 MMX- T -2G-1L 342596 | 123 MMXL- I -2C-1L 301021 121
MLZ-A-2 362901 | 119 MMX- I -2G-2 302596 | 123 MMXL- I -2C-2 301003 | 121
MLZ-A-2L 362906 | 119 MMX- I -2G-2L 332596 | 123 MMXL- I -2C-2L 301009 | 121
MLZ-B-1 362802 | 119 MMX- I -5A-1 312579 | 123 MMXL- Il -2D-1 301016 | 121
MLZ-B-1L 362807 | 119 MMX- I -5A-1L 342579 | 123 MMXL- I -2D-1L 301022 | 121
MLZ-B-2 362902 | 119 MMX- I -5A-2 302579 | 123 MMXL- Il -2D-2 301004 | 121
MLZ-B-2L 362907 | 119 MMX- T -5A-2L 332579 | 123 MMXL- Il -2D-2L 301010 | 121
MLZ-C-1 362803 | 119 MMX- I -5B-1 312578 | 123 MMXL- I -2E-1 301017 | 121
MLZ-C-1L 362808 | 119 MMX- I -5B-1L 342578 | 123 MMXL- I -2E-1L 301023 | 121
MLZ-C-2 362903 | 119 MMX- T -5B-2 302578 | 123 MMXL- I -2E-2 301005 | 121
MLZ-C-2L 362908 | 119 MMX- I -5B-2L 332578 | 123 MMXL- I -2E-2L 301011 121
MLZ-CE-A-1 367201 | 119 MMX- I -5C-1 312577 123 MMXL- I -2F-1 301018 | 121
MLZ-CE-A-1L 367216 | 119 MMX- T -5C-1L 342577 123 MMXL- Il -2F-1L 301024 | 121
MLZ-CE-A-2 367206 | 119 MMX- I -5C-2 302577 | 123 MMXL- 1T -2F-2 301006 | 121
MLZ-CE-A-2L 367221 119 MMX- T -5C-2L 332577 123 MMXL- Il -2F-2L 301012 | 121
MLZ-CE-B-1 367202 | 119 MMX- I -5D-1 312576 | 123 MMXL- I -5A-1 301037 | 121
MLZ-CE-B-1L 367217 | 119 MMX- I -5D-1L 342576 | 123 MMXL- I -5A-1L 301043 | 121
MLZ-CE-B-2 367207 | 119 MMX- I -5D-2 302576 | 123 MMXL- I -5A-2 301025 | 121
MLZ-CE-B-2L 367222 | 119 MMX- T -5D-2L 332576 | 123 MMXL- I -5A-2L 301031 121
MLZ-CE-C-1 367203 | 119 MMX- I -5E-1 312575 | 123 MMXL- II -5B-1 301038 | 121
MLZ-CE-C-1L 367218 | 119 MMX- I -5E-1L 342575 123 MMXL- I -5B-1L 301044 | 121
MLZ-CE-C-2 367208 | 119 MMX- T -5E-2 302575 | 123 MMXL- I -5B-2 301026 | 121
MLZ-CE-C-2L 367223 | 119 MMX- I -5E-2L 332575 | 123 MMXL- I -5B-2L 301032 | 121
MLZ-CE-D-1 367204 | 119 MMX- I -5F-1 312597 | 123 MMXL- I -5C-1 301039 | 121
MLZ-CE-D-1L 367219 | 119 MMX- II -5F-1L 342597 | 123 MMXL- I -5C-1L 301045 |121
MLZ-CE-D-2 367209 | 119 MMX- I -5F-2 302597 | 123 MMXL- I -5C-2 301027 | 121
MLZ-CE-D-2L 367224 | 119 MMX- I -5F-2L 332597 | 123 MMXL- Il -5C-2L 301033 | 121
MLZ-CE-E-1 367205 | 119 MMX- I -5G-1 312598 | 123 MMXL- I -5D-1 301040 | 121
MLZ-CE-E-1L 367220 | 119 MMX- I -5G-1L 342598 | 123 MMXL- I -5D-1L 301046 | 121
MLZ-CE-E-2 367210 | 119 MMX- I -5G-2 302598 | 123 MMXL- I -5D-2 301028 | 121
MLZ-CE-E-2L 367225 | 119 MMX- I -5G-2L 332598 | 123 MMXL- I -5D-2L 301034 | 121
MLZ-D-1 362804 | 119 MMXL- 1T -1A-1 301051 121 MMXL- 1T -5E-1 301041 121
MLZ-D-1L 362809 | 119 MMXL- I -1A-1L 301063 | 121 MMXL- I -5E-1L 301047 | 121
MLZ-D-2 362904 | 119 MMXL- 1T -1A-2 301057 | 121 MMXL- I -5E-2 301029 | 121
MLZ-D-2L 362909 | 119 MMXL- 1T -1A-2L 301069 | 121 MMXL- I -5E-2L 301035 | 121
MLZ-E-1 362805 | 119 MMXL- 1T -1B-1 301052 | 121 MMXL- 1T -5F-1 301042 | 121
MLZ-E-1L 362810 | 119 MMXL- I -1B-1L 301064 | 121 MMXL- I -5F-1L 301048 | 121
MLZ-E-2 362905 | 119 MMXL- 1T -1B-2 301058 | 121 MMXL- I -5F-2 301030 | 121
MLZ-E-2L 362910 | 119 MMXL- I -1B-2L 301070 | 121 MMXL- Il -5F-2L 301036 | 121
MMX- I -2A-1 312569 | 123 MMXL- 1T -1C-1 301053 | 121 MMXL- I CE-1A-1 367001 121
MMX- I -2A-1L 342569 | 123 MMXL- I -1C-1L 301065 | 121 MMXL- I CE-1A-1L 367055 | 121
MMX- I -2A-2 302569 | 123 MMXL- I -1C-2 301059 | 121 MMXL- I CE-1A-2 367007 | 121
MMX- I -2A-2L 332569 | 123 MMXL- I -1C-2L 301071 121 MMXL- I CE-1A-2L 367061 121
MMX- I -2B-1 312568 | 123 MMXL- 1T -1D-1 301054 | 121 MMXL- I CE-1B-1 367002 | 121
MMX- I -2B-1L 342568 | 123 MMXL- I -1D-1L 301066 | 121 MMXL- I CE-1B-1L 367056 | 121
MMX- II -2B-2 302568 | 123 MMXL- 1T -1D-2 301060 | 121 MMXL- I CE-1B-2 367008 | 121
MMX- I -2B-2L 332568 | 123 MMXL- I -1D-2L 301072 | 121 MMXL- I CE-1B-2L 367062 | 121
MMX- I -2C-1 312567 | 123 MMXL- 1T -1E-1 301055 | 121 MMXL- I CE-1C-1 367003 | 121
MMX- I -2C-1L 342567 | 123 MMXL- I -1E-1L 301067 | 121 MMXL- I CE-1C-1L 367057 | 121
MMX- I -2C-2 302567 | 123 MMXL- IT -1E-2 301061 121 MMXL- I CE-1C-2 367009 | 121
MMX- II -2C-2L 332567 | 123 MMXL- I -1E-2L 301073 | 121 MMXL- I CE-1C-2L 367063 | 121
MMX- II -2D-1 312566 | 123 MMXL- 1T -1F-1 301056 | 121 MMXL- I CE-1D-1 367004 | 121
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MMXL- I CE-1D-1L 367058 | 121 MO-30 205075 | 107 | |NT-6H 218006 | 171
MMXL- I CE-1D-2 367010 | 121 MO-50 205076 | 107 | |NT-8 218003 | 171
MMXL- I CE-1D-2L 367064 | 121 MO-100 205077 | 107 | |NYB 109405 | 183
MMXL- I CE-1E-1 367005 |121 MO-150 205078 [ 107 | |NYS 109406 | 183
MMXL- I CE-1E-1L 367059 | 121 MO2-3 205761 | 105

MMXL- I CE-1E-2 367011 |121 MO02-5 205762 |[105| |OC-4 529409 | 190
MMXL- I CE-1E-2L 367065 | 121 MO2-10 205763 [ 105 |OC-3 529432 | 190
MMXL- I CE-1F-1 367006 |121 M02-20 205764 | 105

MMXL- I CE-1F-1L 367060 | 121 MO02-30 205765 | 105| | P-102(BK) 101002 | 35
MMXL- I CE-1F-2 367012 | 121 MO02-50 205766 | 105| |P-102(B) 101006 | 35
MMXL- I CE-1F-2L 367066 | 121 MO2C-3 205751 | 105] | P-102(G) 101008 | 35
MMXL- I CE-2A-1 367019 | 121 MO2C-5 205752 [ 105| |P-102F(BK) 101012 | 35
MMXL- I CE-2A-1L 367073 | 121 MO2C-10 205753 | 105 |P-102F(B) 101016 | 35
MMXL- I CE-2A-2 367025 | 121 MO02C-20 205754 [ 105 |P-102F(G) 101018 | 35
MMXL- I CE-2A-2L 367079 | 121 MO02C-30 205755 | 105| | P-107(BK) 101003 | 35
MMXL- I CE-2B-1 367020 |121 MO2C-50 205756 | 105| |P-107(B) 101007 | 35
MMXL- I CE-2B-1L 367074 | 121 MOS-1 205300 |[109] |P-107(G) 101009 | 35
MMXL- I CE-2B-2 367026 | 121 MOS-3 205301 [ 109 | |P-107F(BK) 101013 | 35
MMXL- I CE-2B-2L 367080 | 121 MOS-5 205302 | 109 | |P-107F(B) 101017 | 35
MMXL- I CE-2C-1 367021 |121 MOS-10 205303 [ 109 | |P-107F(G) 101019 | 35
MMXL- I CE-2C-1L 367075 | 121 MPO-4 249050 | 81 P-202(BK) 101032 | 35
MMXL- I CE-2C-2 367027 | 121 MPO-7 249060 | 81 P-202(B) 101036 | 35
MMXL- I CE-2C-2L 367081 | 121 MU-5 205872 | 53 P-202(G) 101038 | 35
MMXL- I CE-2D-1 367022 |121 MU-5C 205922 | 53 P-202F(BK) 101042 | 35
MMXL- I CE-2D-1L 367076 | 121 MU-5N 205912 | 53 P-202F(B) 101046 | 35
MMXL- I CE-2D-2 367028 |121 MU-10 205873 | 53 P-202F(G) 101048 | 35
MMXL- I CE-2D-2L 367082 | 121 MU-10C 205923 | 53 P-207(BK) 101033 | 35
MMXL- I CE-2E-1 367023 | 121 MU-10N 205913 | 53 P-207(B) 101037 | 35
MMXL- I CE-2E-1L 367077 | 121 MU-20 205874 | 53 P-207(G) 101039 | 35
MMXL- I CE-2E-2 367029 | 121 MU-20C 205924 | 53 P-207F(BK) 101043 | 35
MMXL- I CE-2E-2L 367083 | 121 MU-20N 205914 | 53 P-207F(B) 101047 | 35
MMXL- I CE-2F-1 367024 | 121 MUJ-1S 216101 54 P-207F(G) 101049 | 35
MMXL- I CE-2F-1L 367078 | 121 MUJ-2D 216121 54 P3-C JCO005 | 86
MMXL- I CE-2F-2 367030 |121 MUJ-2S 216102 | 54 PB-7 109166 | 162
MMXL- I CE-2F-2L 367084 | 121 MUJ-3S 216103 | 54 PB-15 109167 | 162
MMXL- I CE-5A-1 367037 121 MUJ-4D 216123 | 54 PB-50 109161 | 162
MMXL- I CE-5A-1L 367091 | 121 MUJ-4S 216104 | 54 PB-50B 109162 | 162
MMXL- I CE-5A-2 367043 | 121 MUJ-58 216105 | 54 PB100 109146 | 85
MMXL- I CE-5A-2L 367097 | 121 MUJ-6D 216124 | 54 PB250 109147 | 85
MMXL- m CE-5B-1 367038 | 121 MUJ-6S 216106 | 54 RE 109102 | 85
MMXL- I CE-5B-1L 367092 | 121 MUJ-7S 216107 | 54 PSC 207202 | 181
MMXL- I CE-5B-2 367044 | 121 MUJ-8D 216125 | 54 PC-4-1 106301 | 172
MMXL- I CE-5B-2L 367098 | 121 MUJ-8S 216108 | 54 PC-4-1L 106311 | 172
MMXL- I CE-5C-1 367039 | 121 MUJ-9S 216109 | 54 PC-4-1LL 106321 | 172
MMXL- I CE-5C-1L 367093 | 121 MUJ-10D 126126 | 54 PC-4-2 106302 | 172
MMXL- I CE-5C-2 367045 |121 MUJ-10S 210110 | 54 PC-4-2L 106312 | 172
MMXL- I CE-5C-2L 367099 | 121 MUJ-12D 216127 | 54 PC-4-2LL 106322 | 172
MMXL- m CE-5D-1 367040 | 121 MU-BP 629840 | 54 PC-4-3 106303 | 172
MMXL- I CE-5D-1L 367094 | 121 MU-SC 619841 54 PC-4-3L 106313 | 172
MMXL- M CE-5D-2 367046 | 121 MUJ-14D 216128 | 54 PC-4-3LL 106323 | 172
MMXL- I CE-5D-2L 367100 | 121 MUJ-16D 216129 | 54 PC-4-4 106304 | 172
MMXL- M CE-5E-1 367041 |[121 PC-4-4L 106314 | 172
MMXL- I CE-5E-1L 367095 | 121 N-02 679320 | 123 | |PC-4-4LL 106324 | 172
MMXL- I CE-5E-2 367047 |121 N-08 679323 |123| |PC-4-5 106305 | 172
MMXL- I CE-5E-2L 367101 | 121 N-10 679324 | 123| |PC-4-5L 106315 | 172
MMXL- I CE-5F-1 367042 | 121 N6-BD 250109 |[186| |[PC-4-5LL 106325 | 172
MMXL- I CE-5F-1L 367096 | 121 N6-SC 250119 | 185 [PC-4-6 106306 | 172
MMXL- I CE-5F-2 367048 | 121 N8-BD 250129 |[186| |PC-4-6L 106316 | 172
MMXL- I CE-5F-2L 367102 | 121 N8-SC 250139 | 185 [PC-6-1 206301 | 172
MO-1 205070 | 107 ] [NA-05 106974 | 187 |PC-6-1L 206311 | 172
MO-3 205071 | 107 | [NA-08 106975 |[187] |PC-6-1LL 206321 | 172
MO-5 205072 |[107 | | NT-4 106801 | 171 PC-6-2 206302 | 172
MO-10 205073 [ 107 [ [NT-4H 106806 | 171 PC-6-2L 206312 | 172
MO-20 205074 | 107 | |NT-6 218005 | 171 PC-6-2LL 206322 | 172
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PC-6-3 206303 [172| |SP-4K 205530 | 71 SC1-50 106145 |179
PC-6-3L 206313 [172| |SP-6 205541 | 71 SC1-60 106146 |179
PC-8-1 207301 [172| | SP-6K 205531 71 SC2 206141 179
PC-8-2 207302 |172| |SP-6S 205536 | 71 SC-4 106174 |179
PC-10-1 208301 |172] |SP-8 205542 | 71 SC-6A 106154 |179
PGC-4 619322 |[180| |SP-8K 205532 | 71 SC-8T 106147 |179
PGC-6 619434 [180| |SP-8S 205537 | 71 SCR 106151 |179
PH-60 403010 |[174] |SP-10 205543 | 71 SAG4-6B 106366 |183
PH-60B 403020 |[174| |SP-10K 205533 | 71 SATG-6B 106064 |183
PH-N 403001 [174] | SP-10S 205538 | 71 SYB 109417 |184
PH-NB 403007 [174| |SP-12 205544 | 71 SYS 109418 |184
PH-S 403002 [174] |SP-12K 205534 | 71 S61-SC 250111 |185
PH-SB 403008 |174| |SP-12S 205539 | 71 S62-SC 290191 |185
PH-SE 403003 [174| | SCP 619803 | 58 S81-SC 250131 |185
PJ-6D 106411 [141 SPA-4 166005 | 71 S82-SC 290190 [185
PJ-8D 106412 |[141 SPA-6 619780 | 71 S61-BD 250101 |[186
PJ-10D 106413 [141 SPB 611785 | 71 S62-BD 290219 |186
PJ-12D 106414 [141 SPC 611677 | 71 S81-BD 250121 |186
PJ-14D 106415 [141 SPN 611784 | 71 S$82-BD 290245 186
PJ-16D 106416 | 141 SPS 611695 | 71 SVL 109412 | 187
PJ-2 106421 | 141 SPS-8T-0.25-0.2-1/4 109182 |163| | SFB-4 106501 |188
PJ2-6 206452 | 111 SPS-8T-0.4-0.35-1/4 109183 [163| | SFB-DN 106521 | 188
PJ-2F 106424 | 141 SPS-8T-1.0-0.05-1/4 109181 |[163]| | SFB-N 106510 188
PJ-3 106420 | 141 SPS-8T-1.2-0.9-1/4 109184 |[163| | SFB-R 106502 |188
PJ3-6 206453 | 111 SPS-8TP-1.7-1.4-3/8 209181 [163| | SFB-RA 106503 188
PJ-3F 106425 |14 SW-10 207611 |[170| | SFB-RL 106504 |188
PJ-4 106423 [141 SW-12 207612 [170]| |SF-D 106520 188
PJ4-6 206454 | 111 SW-14 207613 [170( [SF-N 106511 | 188
PJ4S-6 206461 | 111 SW-8 207610 |[170| |SF-R 106505 |188
PJ-4S 106401 | 141 ST-4Z 218011 (171 | SF-RA 106506 188
PJ-58 106402 | 141 ST-6Z 218012 |[171| |STE-4A 106931 |189
PJ-6S 106403 |14 ST-8Z 206836 |[171| | STE-5A 106933 | 189
PJ-7S 106404 | 141 ST-10Z 206837 |[171| |STE-6A 106936 |189
PJ-8S 106405 |14 SA4-16 106001 |[175| | STE-6B 106935 |189
PJ-9S 106406 | 141 SA4-20 106002 |[175| | STE-8B 106937 |189
PJ-10S 106407 |14 SA4-25 106003 |175
PJ-12S 106408 |14 SA4-2R 106091 [175] |T-2LP 254104 | 145
PV-1 206481 | 108 | |SA4-30 106004 |[175] | T-4LP 254106 | 145
PV-2 206482 | 108 | |SA4-35 106005 |[175| |T-8LP 254102 | 146
PV-3 206483 | 108 | [SA6-20 206001 ([175| |T-18LP 609005 | 146
PV-4 206484 | 108 | |SA8-25 207001 |[175( |T-20L-AB 104401 | 148
PV-5 206485 | 108 | |SAR-4 106061 [175] | T-20L-AF 104301 | 148
PV-6 206486 | 108 | | SAR-6 206223 |[175] | T-20L-HB 104403 | 148
PV-7 206487 | 108 | | SAT-1R 106081 |[175| | T-20L-HF 104303 | 148
PV-8 206489 | 108 | | SAT-6A 106062 |175| | T-20L-KB 104402 | 148
PV-2D 206491 | 108 | |SAT-6B 106065 |[175| |T-20L-KF 104302 | 148
PV-4D 206492 | 108 | SA4-10A 106089 |176] | T-30L-AOB 104426 | 149
PV-6D 206493 | 108 | SA4-12A 206012 [176| |T-30L-AOF 104326 | 149
PV-8D 206494 | 108 | | SA4-5A 106082 |176] | T-30L-LAB 104411 | 149
PV-10D 206495 | 108 | [SA4-6A 106084 (176 |T-30L-LAF 104311 | 149
PV-12D 206496 | 108 | | SA4-6B 106085 |[176] | T-30L-LHB 104418 | 149
PVS-2D 206554 | 111 SA4-7A 106087 |[176] | T-30L-LHF 104318 | 149
PVS-4D 206557 | 111 SA4-8A 106088 |176] | T-30L-LKB 104416 | 149
PVS-2S 206572 | 111 SA-4K 106011 |[175| | T-30L-LKF 104316 | 149
PVS-3S 206573 | 111 SA4-U 106099 |176] | T-30L-LXB 104413 | 149
PVS-4S 206574 | 111 SA6-2R 206081 |[176]| |[T-30L-LXF 104313 | 149
PVS-5S 206575 | 111 SA6-6A 106094 |[176| |T-30L-OLAB 104420 | 149
PVS-6S 206576 | 111 SA6-8T 106095 [176]| [T-30L-OLAF 104320 | 149
PVS-7S 206577 | 111 SA6-U 106353 |[176] | T-30L-OLHB 104424 | 149
PVS-8S 206578 | 111 SC-10A 106177 |179| |T-30L-OLHF 104324 | 149
SC1-20 106141 |179] | T-30L-OLH-MEB 104431 | 149
RF-250 109317 |[159| |SC1-25 106142 |[179| | T-30L-OLH-MEF 104331 | 149
SC1-30 106143 179 | T-30L-OLKB 104422 | 149
SP-4 205540 | 71 SC1-40 106144 |[179]| [T-30L-OLKF 104322 | 149
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T-30L-OLK-MEB 104432 |[149| | T-80L-OLAF 104380 | 153 | | WTL-120-U50BS 109273 | 157
T-30L-OLK-MEF 104332 |[149| | T-80L-OLHB 104484 |153| | WTL-150-U35BS 109274 | 157
T-30L-ORAB 104421 |[149| | T-80L-OLHF 104384 | 153 | | WTL-150-U50BS 109275 | 157
T-30L-ORAF 104321 |149| | T-80L-OLH-MEB 104491 | 153 | | WTL-160-U8B0BS 109276 | 157
T-30L-ORHB 104425 |149| | T-80L-OLH-MEF 104391 | 163 | | WTL-190-U8S0OBS 109277 | 157
T-30L-ORHF 104325 |149| | T-80L-OLKB 104482 | 153 | | WTL-210-U50BS 109278 | 157
T-30L-ORKB 104423 |149| | T-80L-OLKF 104382 | 153

T-30L-ORKF 104323 |149| | T-80L-OLK-MEB 104492 | 153 | | YMT-3-1T-6 103990 | 43
T-30LP 609006 |[149] | T-80L-OLK-MEF 104392 |[153| | YMT-3-1T-6-C 103994 | 43
T-30LP-LX 104657 |[149( | T-80L-ORAB 104481 |[153| | YMT-3-1T-8 103992 | 43
T-30LP-RX 104658 [149| | T-80L-ORAF 104381 [ 153 | | YMT-3-1T-8-C 103996 | 43
T-30L-RAB 104412 | 149 | | T-80L-ORHB 104485 |153| | YMT-5-1T-6 103991 43
T-30L-RAF 104312 | 149 | | T-80L-ORHF 104385 | 153| | YMT-5-1T-6-C 103995 | 43
T-30L-RHB 104419 |149| | T-80L-ORKB 104483 | 153 | YMT-5-1T-8 103993 | 43
T-30L-RHF 104319 |[149| | T-80L-ORKF 104383 |[153| | YMT-5-1T-8C 103997 | 43
T-30L-RKB 104417 | 149 | | T-80L-RAB 104472 | 153 YA

T-30L-RKF 104317 |[149| | T-80L-RAF 104372 | 153 | | ZE-6B 166045 | 184
T-30L-RXB 104414 [149| | T-80L-BRHB 104479 [ 153 | | ZE-8A 106027 | 184
T-30L-RXF 104314 [149| | T-80L-RHF 104379 | 153

T-40L-AOB 104456 | 151 T-80L-RKB 104477 | 153

T-40L-AOF 104356 | 151 T-80L-RKF 104377 | 153

T-40L-LAB 104441 | 151 T-80L-RXB 104474 | 153

T-40L-LAF 104341 [ 151 T-80L-RXF 104374 | 153

T-40L-LHB 104448 [ 151 T6-BD 250105 | 186

T-40L-LHF 104348 | 151 T6-SC 250115 | 185

T-40L-LKB 104446 | 151 T8-BD 250125 | 186

T-40L-LKF 104346 | 151 T8-SC 250135 | 185

T-40L-LXB 104443 | 151 TA 106431 | 143

T-40L-LXF 104343 | 151 TA4-1F 106041 | 178

T-40L-OLAB 104450 | 151 TAF-15 109155 | 162

T-40L-OLAF 104350 | 151 TAF-7 109154 | 162

T-40L-OLHB 104454 [ 151 TAR-1F 106051 | 162

T-40L-OLHF 104354 | 151 B 106432 | 143

T-40L-OLH-MEB 104461 | 151 TC 106433 | 143

T-40L-OLH-MEF 104361 | 151 TCF 106171 | 180

T-40L-OLKB 104452 | 151 TCR 106161 | 180

T-40L-OLKF 104352 | 151 D 106434 | 143

T-40L-OLK-MEB 104462 | 151 TG 106435 | 143

T-40L-OLK-MEF 104362 | 151 TH 106436 | 143

T-40L-ORAB 104451 | 151 TI-4 106271 | 169

T-40L-ORAF 104351 [ 151 TI-6 206271 | 169

T-40L-ORHB 104455 | 151 TI-8 207271 | 169

T-40L-ORHF 104355 | 151 TK 106437 | 143

T-40L-ORKB 104453 | 151 TL 106438 | 143

T-40L-ORKF 104353 | 151

T-40L-RAB 104442 | 151 U6-BD 250102 | 186

T-40L-RAF 104342 | 151 U6-SC 250112 | 185

T-40L-RHB 104449 | 151 U8-BD 250122 | 186

T-40L-RHF 104349 | 151 U8-SC 250132 | 185

T-40L-RKB 104447 | 151

T-40L-RKF 104347 | 151 W-105-02 109704 | 157

T-40L-RXB 104444 | 151 W-105-02(B) 109705 | 157

T-40L-RXF 104344 [ 151 W-105B 109706 | 157

T-80L-AOB 104486 | 153 | | W-105B(B) 109707 | 157

T-80L-AOF 104386 [ 153 | | WL-100-U30BS 109221 | 157

T-80L-LAB 104471 | 153 | [wL-105-U32BS 109222 | 157

T-80L-LAF 104371 | 153 | [wL-120-U50BS 109223 | 157

T-80L-LHB 104478 | 153 | [wWL-150-U35BS 109224 | 157

T-80L-LHF 104378 [ 153 | | WL-150-U50BS 109225 | 157

T-80L-LKB 104476 | 153 | [wL-160-USOBS 109226 | 157

T-80L-LKF 104376 [ 153 | | WL-190-U8OBS 109227 | 157

T-80L-LXB 104473 [153| [WL-210-U50BS 109228 | 157

T-80L-LXF 104373 [ 153 | WTL-100-U30BS 109271 | 157

T-80L-OLAB 104480 | 153 | WTL-105-U32BS 109272 | 157
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