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I. GENERAL DESCRIPTION

D. P. Lub and D. P. Lub Unit, installed in a main air

line, are designed for feeding oil to various valves,

air cylinders,air tools etc.

The use of them makes it possible to centralize

control of lubr cation conduct to end-line compo-

nents.

ITI. FEATURES

® Centralized control of multi-points lubrication is

possible.

e Adoption of a lubrication system o0il feeding, in
which 0il is fed in the form of micromist, ensures
stable lubrication even for long, complex piping

applications.
® Comstant feed of micromist.is assured by adjusting

the differential pressure alone.

® Replenishment of o0il can easily be made during ope-~
ration without interrupting an air line by only

opening the o0il supply plug.

e Micromist can be observed through an oil supply port.



IIT.

SPECIFICATIONS AND MODELS

Specifications D. P. Lub D. P. Lub Unit
ALD 600, 900 ALDU 600, 900

Proof Pressure 1.5 MPa {15.3  kgf/cm®]

Operating Pressure 0.1~1IMPa - 0.15~1.0MPa

Range

{{1~10.2kgf/on* ]

{1.5~10.2kef/cn?}'

Differential
Pressure Range

0.03~0.1MPa {0.31~1kgf/cn?) |

- Ambient Temp. and
Operating Fluid
Temp.

5 ~ 60°C

Recommended Oil

Turbine oil Class 1,

(JIS K2213)

ISO VG32

D. P. Lub D. P. Lub Unit
MODEL ALD600 | ALD900 | ALDG600 | ALDU90O
Connection Port 3/4, 1 11@ 3/4, 1 11&

Rc (PT) 1) 2 1l 2
- 7 / J
Nominal Diameter 20 A~ 32 A ~~ 20 A~~~ | 32 A ~~

25 A 50 A 25 A 50 A
0il Capacity (cm3) 2000 5000 2000 5000
Wweight - MPa {kef/cn®) | 8.9 21.3 1. (31.6
o | (18.6) | "(48.1)
Max. Flowrate 6000 15000 6000 15000
£/min (ANR),
Bracket o) o)
Acces- |5 nel - -
sories
Float Switch o o

* With panel




Float Switch

Voltage:

- Max. breaking capacity:
Max. break current:
Contact configuration:

Level indication:

200 VAC, 200 VDC

12 VA, 10 W
0.6 A, 0.5 A
1a, 1b

Lower limit



IV. MODEL IDENTIFICATION SYMBOLS

ALD 900 - 20 B - 31
1 TIT7T T T T

Type of Product

ALD D. P. Lub alone
ALDU D. P. Lub Unit

Body Size (Standard)

6 1”7 (IB)

9 2% (2B)
Construction

0 Standard

Border Symbol
0

Connection Port

06 Rc PT)3/4
10 Rc(PTM1
12 Rc (PT) 1-4
14 Re (PT) 1)
20 R¢ (PT) 2

*
Accessories

No mark Standard
B With bracket
p With panel

———vFloat Switch

S1 1b (ON when no oil)
S2 1a (OFF when no oil)

* For D. P, Lub Unit

Models with no mark (standard), B (with bracket),
and P (with panel) are provided with unions at IN
and OUT connection ports.



V‘

PRINCIPLE OF OPERATION

ALD 600

The D. P. Lub is a lubricator that regulates the'
amount of mist generation using a differential pres-
sure between the primary and secondary pressures. It
consists primarily of a differential pressure regu-
lating valve seétion that maintains the differential
pressure constant despite a change in air consumption

and a mist generating section.

In Fig. 1, the supply air from the primary side is
introduced to both differential pressure regulating
valve and mist generating section. The air supplied
to the valve is first led to primary side diaphragm
chamber (:) to force diaphragm (:)upward, opening
main valve e by means of rod @ fixed to diaphragm
C) - This allows the air to flow to the secondary
side and further to pass " through feed-back hole
() on rod C) to secondary side diaphragm chamber
() . When the force generated by this air pressure
and the force of .spring "generated by adjusting

screw (:) balances the force generated by the pres-

'sure in primary side diaphragm chamber C) , main

valve (:) is closed, resulting in the differential

pressure set at a desired level. This means that the



forces acting on both sides of diaphragm (:) from
above and below balance each other. In other words,

the following equation holds:

F + P2 X S = P1 X S

F
P»]—PZ:T
where F: the spring force in kgf
Py: the pressure in primary diaphragm chamber

in MPa (kef/cn®}

P,: the pressure in secondary diaphragm cham-

ber in ‘MPa {kegf/cm?)

S: the pressure sensing area of diaphragm in

cm2

This gives us that the pressure difference between
the primary and secondary pressures can be set byvthe
force generated at spring . To increase the
differential pressure, adjusting screw (:) is rotated
clockywise to increase the force of spring ; and
to decreasé, screw (:) is rotated counterclockwise to

decrease the force.

On the other hand, the air introduced to the mist
generation section vié 2-way valve (:) and filter

element will be sprayed into the o0il in



casing () out of mist generating nozzle C) by the
amount corresponding to the pressure difference set
by the differential pressufe regulator because the
pressufe in casing (:) is nearly equal to the secon-

dary side pressure. As a result} the oil is stirred.

and o0il particles is created by means of bubbles
generated by stirring. Larger particles will settle in
the casing and only those smaller than a few um in size
will be transferred to the secondary side.

Condition of oil stirring can be observed through
transpgrent casing C) at the botéom of the unit.
This enables troubles resulting from a blocking of
nozzle @ or clogging of f‘ilter element to be

prevented.
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ALD 900

The D. P. Lub is a lubricator that regulates the
amount of mist generation using a differential pres-
sure between the primary and secondary pressures. It
éoﬁsiété primarily of a differential pressure regula-
ting valve section that maintains the differential

pressure constant despite changes in air cOnsumption

and a mist generating seéction.

In Fig. 3, the supply air from the primary §ide is
introduced to both differential pressure regulating
valve and mist generating section. The air supplied
tb the valve is first led to the primary side dia-
phragm chamber to force the diaphragm (A) wupward.
The air further passes through the pilot hole and is
reduced iﬁ pressure to that Correspondiﬂg to the
force generated by the spring compressed through the
'édjustihg Sdféw,'and subplied to the pilot @hamber.>
This air pressure is introduced to the diaphragm kB)
uppér chamber'to force diaphragm (B) downward, push-
ing the stem downward. This causes the valve port
to be open status, allowing the supply air in the
primary side to flow to the secondary side. This air
passes through the feed-back hole to the diaphragm

(B) lower chamber. When the force generated by this



air pressure balances the force generated the pres-
sure in the diaphragm (B) upper chamber (the same as
the pressure in the pilot chamber), the pilot valve
is closed, resulting in the differential pressure set
at a desired level. Tﬁis means that the forces
acting on both sides of diaphragm (A) from above and
below balance'each other. In other words, the fol—

lowing equation ‘holds:

F + P2 X S = P1 X S

P
e P - Pp= g

where F: the spring force in kgf

P;: the pressure in primary diaphragm chamber

in MPa {kef/cm?)

P,: the pressure in pilot chamber in MPa{k@Vdﬁ}

<secondary side pressure>

S: the pressure sensing area of diaphragm (A)
in cm?
This gives us that the pressure difference between

the primary and secondary pressures can be set by the

force generated at the spring .

To increase the differential pressure, the adjusting

screw is rotated clockwise to increase the force of

10




the spring. Then,the force acting on the diaphragm
(A) from avae increases, pushing the diaphragm (A)
downward to force the pilot valve downward. This
allows the pressure in the diaphragm (B) uppér cham;
ber to flow out of the bleed hole to atmosphere,
resulting in decreased pressure. As a result, the
differential presSure increases. To decrease, the
screw is rotatéd counterclockwise to decrease the

spring force.

On the other hand, the air introduced to the.miSt
genération'section via the 2-way valve and filter
element will be sprayed into the o0il in the casingb
out of the mist generating nozzle by the amount
corresponding to the pressure difference set by the
differential pressure regulator because the pressure
in the casing is nearly equal to the secondary side

pressure. As a result, the oil is stirred and oil

particles is created by means of bubbles genérated'by

stirring, Larger particles will settle in the casing
and only those smaller than a few jum in size, called

micromist, will be transferred to the secondary side.

11
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Fig. 3 Sectional View of Differential Pressure
Regulating Valve '

() Adjusting screw
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Replenishing 0il during Operation

VI.

"Replenishing oil to the unit can be made even during

operation.

When replenishing oil, unscrew oil supply plug (h),
and 2-way valve (1) is closed, blocking the primary
air to mist generating nozzle (i). Unscrew further

the plug to about half turns from the fully closed
position, and the pressure in the case will be
exhausted through bleed hole (m) on o0il supply
plug (h). Then, the primary pressure and secondary
pressure .are both blocked by check valves (n) and
(o) respectively. After exhausting noise at bleed
hole (m) on oil supply plug (h)rthe unit is now

ready.for replenishing.

CHARACTERISTICS

o

Differential Pressure and Amount of Mist Generating

ALD 600, 900 L

(cm3/H)

| o
l/
10— . :

e

Amount of Mist Generation
(N

~—%03 2035 207 209

pifferential ‘P-res‘sure MPa {x10 kg{/cngy '

14



o Characteristics of Flowrate

ALD 600-10
0.03 T m_Set df%% , : ;
—~ | . iff. o ang : !
NE | Primary press:.(0.5MPa {5.1}§§}°/CIHZL , pressure Lofﬂ)f {10.2@f/0m2} [
\°\> set flowrate: 250 ¢ /min (ANR)
p02F : A {
%) : ,
o |
0O - : ;
£ i
~A ?
g X | ‘ . -~ - -
5> 00 - [Uset Qiff, T o e T
A . pressure 0.03MPa {0.31kgf/cm?}
CLSTJ Q—( ; i P // -~ ‘
= e
0 } e .
0 2000 4000 8000

Flowrate '£/min (ANR)

Description on Data

o The above chart shows how to find a pressure drop
(an increase in differential pressure) when the

flowrate set at 250 £/min (ANR) at a primary pressure of;

0.5MPa {5.1kgf/cn?}iand a differential pressure of 0.03~0.INPa|

(0.31~1kgf/cn?}/is increased to 6000 £/min (ANR)

Example: When the flowrate is 250 £/min (ANR)'and the

differential pressure is set at (.03MPa

15



creases to 5000 ¢/nin (ANR)/the total differ-

ential pressure is a set of differential

pressure of‘gJ@m%LgLﬁﬂgﬁkmz}éplus pressure drop

or an increase in differential pressure of

The pressure drop (an increase in differential
pressure) with an increase in flowrate when the
differential pressure is set at other flowrate will

shift in parallel to the right.

Example: The pressure drop with an increase in con-
sumption flowrate when the flowrate is

3000}2ﬂMﬁfxmnkgggﬁgggﬁéifferential pressure

is set at 0.03~0.1NPa (0.31~lkgf/en®}lwill be shown

by broken lines.

16



ALD 900-20

0‘ 03 e e .&A_._H.-‘A.‘_, ‘ - -~ [ R S “.__-.,y,._‘.—f..____ —
S e Set Qiff.|
e ~Primary press: 0.5MPa {5.1kgf/cm?}' ! pressure (0.1MPa 1MPa {lkgf/om }:
‘2 |
o Set_flowrate: 250 £/min (AWR) _ |
N o2 - e —
Gy .
ao
0.
0
s
b - BEes3EE - 0.03MPa {0.31kef/on?) /
a o, Lo |
= | ,

0 5000 10000 15000
Flowrate EH@E*QAL\JR)
Description on Data
o The above chart shows how to find a'pressure drop
(an increase in differential pressure) when the

flowrate set at 250 £/nin (ANR)!at a primary pressure of

05Mh{5]k@7mﬁ}and a dlfferentlal pressure of 003V01Wh

(0. 31~1kgf/cm2} is increased to 15000 £/min (ANR)

Example: When the flowrate is ZSOW/Mn(MmMandnge

differential pressure is set atji@@i
{0.31kef/cn®} , if the consumption flowrate in-

creases to SooﬁgéQEJEMQJthe total differ-

ential pressure is a set of differential

pressure of OO%Wa{USUgb%m} 1p1us preSSure ~drop

17



or an increase in differential pressure of

0.009MPa {0.09kgf/cn?}, or (0.038MPa {0.39kef/cn?}

The pressure drop (an increase in differential
pressure) with an increase in flowrate when the
differential pressure is set at other flowrate will

shift in parallel to the right.

Example: The pressure drop with an increase in con-
sumption flowrate when the flowrate is

50004 /min (ANR)! and the differential pressure

is set at (.03~0.IMPa (0.31~Ikef/cn’ | will be shown

by broken lines.

18



0 Minimum Flowrate for Setting Differential Pressure

ALD 600, 900

Primary press;: @ajxwkﬁ/cmé} :

0.09

0.07

0.05

0.03

0 50 100, 150
Flowrate (2 /mi{lf(ANR) )

Description on Data

o The above chart shows the minimum flowrate required
to set the differential pressure for each pressure.
{0.51kgf/ca®}) at a primary pressure o £i0.5MPa
jﬁgﬁngﬁl,a flowrate of at least 1024 /nin (ANR)
is necessary. Below this flowrate, diffe-
rential pressure setting ofgg&@gél@l@k@[gf{ié}

impossible.

19



av
ojeTnbay
STOO0L JTV O]
uv
blelal-h gl ol |
SATeA pIOU
-8T0S
—
‘\aaTeA pPTOU
~-9T0S o
SJIOpPUTTAD . o~
TN
ITV OL / odm \\ \
[eas (B39l UNI ) X
BATRA PTOU IsuTeIs \
-9T0S \
N 7
. \ TS ~
% ™ \ A4
/teas 1esom\ /7 VNTN W \ a1y

\ ~

\ chﬁmuum\

AN /
~N o

A 3Tun onI a‘d vA
a1 *d°a

I93TTF OUTT
uten

SATRA PTOU To03eTnbayg

—-8T0S

3TUn qnT *d "d pue qnT °d *d punoxe ordwexdg burtdrg TeoTrdAL ©

DNIdId °“IIA



o Strainers for D. P. Lub

" Regarding the installation of strainers indicated in
the example of model pipes on either side of this
upit, when using a metal seal type solenoid vaive
in a line which employs a solenoid valve etc.,
cutEing chips and foreign matters which find their
way-into the pipes during piping work may cause in-
correct or improper operation. To prevent this,

install a strainer upstream of the solenoid valve.

List of Strainers

Model No. Port Dia |Filtration Accuracy
INA-11-402 Rc(PT)1/4
INA-11-403 3/8

1/4
INA-11-404 3/8

1/2 5 um
INA-11-405 | 3/4
INA-11-406 3/4

L 1
INA-11-407 ' 1
e Strainer installation position
‘OUT

21



VIIT.

HOW TO OPERATE

o

Setting the Differential Pressure

Differential pressure should preferably be set at

between '0.05~0.06MPa {0.51~0.61kef/cn? ).

In applications where consumption flowrate largely

fluctuates, set the differential pressure to LOW

FLOWRATE which means a low consumption flowrate.

Rotating the differential pressure adjusting screw
clockwise will cause the differential pressure to
increase and counter-clockwise to decrease. Dif-
ferential pressure is read out as difference be-
tween both readings on pressure gauges on IN and

OUT sides.

While the line is out of service, air enough to set

the differential pressure is not flowing;setting

differential pressure, adjustment, and confirmation

are impossible.

o Replenishing the 0il

With the o0il supply plug loosened two and a half

turns, wait until the pressure in the case has

completely been evacuated (or.until an exhausting

noise has vanished), and then remove the plug.

22



e After the oil has been replenished, replace the
plug to the oil supply port, and then the unit can

be restored to the pre-replenishment condition.

o Confirming the Micromist

® Remove the oil supply plug in the same manner as in
"Replenishing the 0il". Press the tip of the 2-way
valve with a tool (such as the grasp of a screw-
driver), and micromist ié confirmed to be jetted

out of the o0il supply port.

N ..
-------

\Press this override

Qil supply port r

23



IX. . TROUBLE SHOO

TING

o D. P. Lub

Trouble

Possible Cause

Remedy

No~differential
pressure is
developed.

pressure.

screw,

e Flow rate is too low to
regulate differential

e Loosened differential
pressure regulating

e Faulty pressure gauge.

Review line.

Re-adjust screw and
secure by lock nut.

Replace gauge.

Differential pres-
sure developed is
too high.

regulating screw.

e Too much screwing-in of
differential pressure

e Faulty pressure gauge.

Re-adjust screw and
secure by lock nut

Replace gauge.

Too much air leaks
out of relief port.
(ALD 900 type only)

valve.

e Poor seal of pilot

Replace differen~
tial pressure regu-
lator

Jetting of micro-
mist out of oil
supply port is
dull,

e Clogged element.

nozzle.

e Blocked mist generating

e Invasion of drain.

Replace element

Réplace nozzle.

Check drain sepa-

rator (filter) on
primary side.

o Filter (with

autbdrain)

Trouble

Possible Cause

"Remedy

Air resistance is
too much. (Primary
pressure of D. P.
Lub has extremely
dropped. )

e Clogged element.

Disassemble filter
and clean element.

24




Trouble

Possible Cause

Remedy

Drain or air keeps
blowing out of
drain port.

Operating pressure is
below 0.15MPa {1.5kef “om®}

¢ Increase operating
pressure setting
over :

Note that to keep blow-
ing for a certain period
right before and after
start-up of compressor
is not a trouble.

® Correct instal-
lation to verti-
cal position.

® Unit is installed on
the tilt.

e Faulty autodrain. @ Replace autodrain.

No drain is e Faulty autodrain.
discharged.

® Replace autodrain.

PRECAUTIONS

Before connecting them to the D. P. Lub or D. P.

Lub Unit, thoroughly air flush the pipings.

.Before and after the D. P. Lub Unit, provide a
bypass piping as shown in Model Piping Example to

facilitate servicing.

Reserve spaces of about 30 cm over and below the

unit for servicing.

In applications where a filter drain piping is
provided, the piping should have an inner diameter
of at least 10 mm with a length of not more than

5 m. Rising should be avoided.

Since the case is made of glass-fibre-filled epoxy

25




resin and polycarbonate resin, application of chem-
icals such as thinner, carbon tetrachloride, tri-
chloroethylene, sulfuric acid etc. to the case or
the use of the unit in the atmosphere of such

chemicals should be avoided.

26



XI.

DIMENSIONS

ALD 600-06 ~ 10%*

P. Lub
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Mounting location
of float switch

! (uotsuourtp ¢ A/ F

Bugunow gosoeag)

250

Bracket

j
‘@.—4 .
l:[! I
|
i
el
11
[}
A

=] - ||
= EE:E_E_E____:__E |

724
28

[ 7

Center of con-
nection port

ALD 900-12 ~ 20%*

D
Q

&9




- ALDU 600-06 ~ 10%*
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ALDU 900-12 ~ 20*

Mounting bolt M12
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o Strainer for D. P. Lub

IN.. == IN_ T
LA A
INA-11-402 - 405 INA-11-406, 407
Model | Bore Rc(PT)| A B C
INA-11-402 1/4 63 141 15
INA-11-403 3/8 63 164,5 | 15

INA-11-404 [ 1/4 ~1/2 80 170 15

™NA-11-405 | 3/4 85 | 180 | 20
INA-11-406 | 3/4, 1 9 | 230 | 22

INA-11-407 1 100 251 22
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