
Vacuum Equipment
Vacuum Ejectors. Vacuum Control Modules

Vacuum Switches . Suction Filters . Vacuum Pads. Accessories



I

$s8m!ly
l sler
ldol

lloon Panel

filomolive Batbry



'1



4src
ll0ru b ||nfrr ilil|$enie$ feGUry fls$Hnilsd MilihI fisssnflies

The NZX series manitolds (NZZX) utilize 2 surfaces - the "A" side (where valve unit module attaches) and the "B" side
(where the ejector unit and/or the switch unit is mounted). (See illustration below).

To order a factory-built manifold assembly, specify the module part numbers and accessories (if required) per "station'.
Station 1 is established as the furthest to the left when facing the vacuum ports (V). Complete the specification by
indicating the part number of the manilold base to be used.

Note the methods of the order examoles below.

Station 1 Examples

Part Number / Configuration
Four station manifold assembly:
sta. 1-4) NZXl101-KlsLZ-EC-M
NZZXlO4-TB-A

Parl Number / Configuration
Six station manitold assembly:
sra. 1) NZX 1071 -K3sMZ-F-M
sta. 2-5) NZX1071-K1sLZ-EC-M
sta. 6) zx'l-BABI
NZZXl O6-TB-A

Part Number / Configuratlon
Four station manifold assembly:
sta. 1-2) NZX'I101-EC-M

zx1-DR1-4
sra.3-4) NZXi071-EC-M

zxl-DR16-4
NZZXl04-TB-A

Part Number / Configuration
Three station manilold assembly:
sta. 1-3) NZX100-K1sLZ-EC-M
NZZXl03-TB-B
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Introduction
I

The use of vacuum equipment in industrial automation
has increased in popularity and practicality in recent
years. The development of more compacl, efficient, clean,
and economical components and systems has driven this
trend. As the world leader in oneumatic comDonent
manufacture, SMC has been focused on the role ot
vacuum within the compressed air circuit. lt has always
been our goal to provide superior products for your
complete system needs.

This section is intended to be used as an application
guide for the use of SMC vacuum oomponents. Although
it covers vacuum systems in general, specific product
references are used extensively. lt is recommended that
individual product sections be consulted simultaneously.
Due to the international usage of our products this section
follows the Sl (metric) system of units. Please refer to the
conversion table on page 5 as needed.
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COMPONENTS FOR THE COMPLETE SYSTEM CIRCUITI

(Breaking Valve)

(Air Supply)

zs
Vacuum Switch

NZFB
Suction Filter
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Iechnical
Glossary of Terms

)

)

The following list of terms and phrases are defined in the
context of their relationship to low vacuum technology
and SMC products specifically.

Adsorption: Adhesion in a thin layer of air molecules to
the surfaces of solid bodies which are in contact.

Adsorption ResponseTime: Time elapsed from when
the supply valve is opened until the vacuum pressure
reaches a stable maximum.

Air Consumption: For an ejector, the rate at which
compressed air is used to create vacuum and suction.

Back Pressure: A build up of positive pressure air in an
exhaust cavity.

Eiector: An automation component that can produce
vacuum and suction via the venturi principle. Phenomena
is created by throttling compressed air through a conical
nozzle ata high rate of speed.

Leakage: Air which invades into the vacuum chamber
due to the porosity or uneven surface of the workpiece
material and/or poor sealing condition of fittings, joints,
etc. Leakage reduces the vacuum pressure.

Suction Flow: Air which is drawn in by a vacuum source
with the rate being relative to the pressure ditterential.

Suction Flow, Maximum: For an eiector, the maximum
suction flow is produced only when the supply pressure is
set at its ootimal level and when the pressure differential
is at its greatest (atmospheric).

Suction Florit, Mean: For an eiector, the average value of
the suction flow rate used to determine the adsorption
response time in a closed vacuum system.

Switch, Adsorption Check: Special vacuum switch used
when an adsorption condition produces only a tiny
change in the vacuum pressure.

Switch, Vacuum: Electrically operated pressure sensor
used to detect the vacuum condition within a circuit and
provide an output signal.

vacuum: Pressure below atmospheric pressure. "Tori' is
used in reference to absolute pressure. The height of an
equilibrium column of mercury is used in reference to
atmospheric pressure (ex.,'mmHg").

Vacuum Pad: Vacuum system end etfector device
usually made of pliable rubber material for conforming to
an object's surface thus keeping leakage to a minimum.
Also known as a "suction cuo".

Valve, Supply: Valve used to control the supply of
compressed air to an ejector. For a non-ejector system,
the supply valve controls suction flow from the vacuum
source directly.

valve, Breaking: Valve used to quickly eliminate an
adsorption condition by supplying pressurized air into the
vacuum chamber. lts use enables faster cvcle rates in
pick and place applications.

Workpiece: Generic term for the object which is to be
adsorbed-

Vacuum Pressure Equivalents ChartUnit Conversion Table

-14 .7 760 29.9 - 1 0 1 . 3
-13 .5 700 27.6 -93.3
1 1 _ 6 600 23.6 -80.0
-9.7 500 19.7 -66.7

400 15.8 -53.3
-5.8 300 1 1 . 8 -40.0
-3.9 200 7.9 -26.7

100 3.9 . I J , J

-0.97 50 1.97 -6.67
-0.193 1 0 0.394 1 .333

-0.00193 0 . 1 0 0.00394 -0.01333
-0.000193 0.01 0.000394 -0.000133



Vacuum System Specif ication

In the vacuum circuit, vacuum pressure and adsorption
response time are affected by piping conditions (tubes,
fitting joints, pads, etc.) and the characteristics of the
workpiece. Etticient application of a vacuum system is
possible by selecting the proper components for the given
conditions. The process is, in general, a mixture of
theoretical calculation and practical experimentation.
Since every application is different in some aspect, the
component seleclion methods discussed in this section
are intended as general guidelines.

A. Selecting the Vacuum Pad
l.Calculation Method:
A vacuum pad diameter (@D) can be determined by
calculation if the lifting force needed to perform the work
function is known. The weight ol the workpiece and any
potential dynamic torces during movement (lifting,
stopping, rotating, etc.) need to be considered. The area
of one pad can be divided to an equivalent area of
multiple pads (n) as necessary based on these forces
and the shape ol the workpiece. Due to potential
fluctuations in system conditions, a standard lactor ot
safety (t) should be combined with the theoretical
parameters to promote safe and practical results.

Horizontal
Contact

/ rheeli@l lilt jorc6 I

Table of Theoretical Lift Force !- fi 
' o ' oor l

Calculating a Pad's Lifting Force:

F r = P u  * 1 . 0 3 9 " A
760
- 1F " = F r " i

Vertical
Contact

. T

F^
Pv
A

theoretical lifting force (kgf),
practical lifting force (kgf),

stable vacuum pressure (mmHS),
pad area (cm'?):

t ^ 1
o = i x 0 D ' x 1 0 0

pad diameter (mm),
factor of satety

horizontal pad contact: > 4 (dynamic); > 2 (static)
vertical pad contact: >8 (dynamic); >4 (static)

Calculating a Required Pad Diameter:

0 D =

@D

t

sD

n
PV

t

pad diameter (mm),
weight of workpiece (kgf),
number of pads used
stable vacuum pressure (mmHg),
factor of safety:

horizontal pad contact: > 4 (dynamic); >2 (static)
vertical pad contact: >8 (dynamic); >4 (static)

Units: (kgf)

0.028 0 . 1 1 1 0.250 o.444 0.694 1 . 1 7 1.77 2.78 4.34 7 . 1 1 1 1  . 1 17.3

0.026 0.102 0.231 0.410 0.641 1 . 0 8 1.64 2.56 4.00 6.56 10.2 16.0

0.023 0.094 0.211 0.376 0.587 0.99 1 .50 2.34 3,67 6.01 9.35 't4.7

o.022 0.085 0.192 o.342 0.534 0.90 2 . 1 3 3.34 5.47 8.54

0.019 o.o77 0 . 1 7 3 0.307 0.483 0.81 1.23 1.92 3.00 4.92 7.69 12.0

0.017 0.068 0.154 o.273 0.427 o.72 '1 .09 1 . 7 1 2.67 4.37 6.83 1o.7 1
0.015 0.060 0.'135 0.239 o.374 0.63 0.96 1.50 2.33 3.83 6.00 9.34

0.013 0,051 0 . 1 1 5 0.205 o.320 0.54 o.82 1.28 2.OO 3.24 5 . 1 2 8.01



Technical
Vacuum System Specification (continued)

2. Graphical Method:
The pad diameler required for horizontal (seloction graphs 1-1 and 1-2) or vertical contact (selection graphs 2-1 and 2-2)
can be lound by setting the weight of the work (W), the number of pads to contact the workpiece (n), and the stable
adsorotion vacuum oressure.

Selection Graph 1-l
Selection graph of pad diameter by lift force
(horizontal o2 - o5O\

Selection Graph 1-2
Selection graph of pad diameter by lift force
(horizontal o50 - o250)

Selection Graph 2-1
Selection graph of pad diameter by lift force
(vertical s2 - o50)

Selection Graph2-2
Selection graph of pad diameter by lift force
(vertical o50 - 0250)

0.005 0.01 0.05 01 0.5 1

Lifting Force (kgf)Win
0.005 0 01 0.05 0.1

Litting Force (kgDwn



teclrnicatl
Vacuum System Specification (continued)

3. General Purpose Instructions for
Vacuum Pad

Satety:
Material handling by vacuum adsorption requires full
consideration tor safety. This consideration depends upon
the application at hand and the size and weioht of the
work. in most cases, factors of salety should-be strictly
adhered to.

Contact Positlon:
Make pad surface contact
horizontal in general.
Contacting slanted or vertically
should be avoided.

Avoiding Shock to Pad:
Large force should be avoided
when contacting a pad to the
work. Excessive torce can
result in deformed. cracked.
and worn pads.

Balance Between Pad
and Workpiece:
The adsorption area of the pad
should be smaller than that of
the work to prevent leakage.
The quantity and placement ot
pads should be considered
when work which has a large
surface area is to be
transferred.

Litting Force, Moment,
Vertlcal Fo.ce:
In addition to the weight ol
the work, forces due to
acceleration and shock by
wind resistance should be
considered as work is litted
upward (see illus. 1).
Moments from
asymmetrical weight
distribution should be
avoided (see illus. 2).
Firm position of pad on the
work is due to friction
between them. Accelera-
tion and deceleration
should be diminished
when surfaces of pad or
work are smooth or
slippery (see illus. 3).

8

I Loading by acceloration and wind

The Vertical Inte.val Between
Pad and Work is lrregular:
Use a spring-loaded pad with
butfer when work positioning is
not consistenl (ex.: adsorotion
of work with inegular height). In
some cases, a bellows shape
pad will also be acceptable.
Use a non-rotating type butfer
when precise positioning is needed.

Porous Mate.ial and Work
wlth Vent Holes:
Select a larger pad diameter or
higher capacity eiector to
compensate for a drop in
adsorption force for porous
surfaces such as paper.

Flat Work:
Positioning and size
of pad should be
considered lor glass
or similar non-
flexible substrate.
Strong wind
resistance or shock can be generated by upward lifting. (

Adsorption of
Delormable Work:
When vinyl, paper, or thin board
is lifted, deformation of work or
wrinkles can be caused by the
vacuum suction force. ln this
case. use small sized oads or
ribbed oads and reduce the
working vacuum pressure.

Selection of Pad Shape
for Work:
Pad shape should be selected
according to work shape.

2 Pad po€ilioning

"uo I T ,"0-x/if
t t

I Caulion again6l high acceleration- and cl€celeralion

\ t  t . ,r  l * lw t l
Honzo.rtal V6nic€l

C,onrad Contact

paa I
b

I p.o

ffi
Caution

*i+.llllt"*E
(Work is Easv
ir Defom)

Deep
(Wo* Sudac€
is Curved)

Bellows I
(No Space lor 4 ild

3xH::i"*"- a)
Inclined)



lncnnical
Vacuum System Specif ication (continued)

Pad/Material Characteristics

@ Excellent O Good, subject to conditions X Not recommended

Note) The above table covers only general characteristics of rubber subject to change depending upon the application conditions.

4 Examples of Pad Types/Application Areas
Flat - Work surface is flat and

Work is easy to deform.
Sure separation of pad
and work.

Ribbed
Frat 

@
Curved surface of work.Deep :

type ,/ \

Bellows No space for mounting buffer
shaped l= or inclined adsorption surface

2: of work.

Oval Work with small adsorption
tace. Oblong work. Precise
positioning is needed.

B. Selecting the Vacuum Eiector

)

Oscillating
(Ball-joint)

Work where adsorDtion face is
not horizontal.

Long
Stroke
B uffer

Height of work is not even.
Ease of shock to the work
is needed.

Large
Size

Heavy work.

Conductive = To prevent damaging static

of electronic oarts.

1. PRODUCT SERIES
Descriptions and uses of SMC vacuum ejectors in brief:

NZX Series
Designed for micro- to light-duty applications generally
with vacuum oad diameters ?to 25mm. The NZX unit is a
modular system that can selectively combine the ejector
nozzle, conlrol valves, vacuum switch, suction filter, and
exhaust silencer into a single integrated unit. The unit can
also be used without the ejector nozzle as a control
device when vacuum is supplied from an external source

(mainline pump, etc.). Up to 8 NZX units can be mounted
to a common supply manifold.

NZM Series
The NZM is slightly larger than the NZX and utilizes a 2-
stage ejector nozzle to create higher suction flows. This
enables the NZM series to be used with vacuum Dad
diameters to 100mm. This series also otfers multiple
component features with optional control valves, switch,
suction filter, and exhaust silencer. NZM units can be
stacked to form a common supply manifold package.



Vacuum System Specification (continued)

NZHIZH Series
Each NZHIZH series unit is an individual, economical
vacuum ojector. This series offers the broadest range of
nozzle sizes capable of producing suction flows for light
to heavy-duty applications. The series has outstanding
design features with the body being constructed of a
lightweight polymer resin, with optional built-in one-touch
fittlng ports and integral silencer.

2. DETERMININGADSORPTION
RESPONSE TIME

As the supply valve is opened, vacuum is generated, and
the workpiece is adsorbed to the pad, a certain amount ot
time elapses until the vacuum pressure in the circuit
reaches a stable maximum. This is called the adsorption
response time which should be repeatable with each
system cycle. A graph relating the time elapsed to the
vacuum pressure achieved is shown below. lt is such that
at time T,, 63% of the final stable vacuum oressure P
has beeri reached, and at time 3T., 95% his been
achieved. These values orove to de convenient and
practical lor ejector sizing purposes.

Vacuum Eiector
System Circuit

Vacuum pressure and response time after operation
ot supply (solenoid) valve.

Response time determination by calculation:

T . = V x 6 0' o
T r = 3 1

T1
tt 2

o
L
o

adsorption response time to 63% of P" (sec),
adsorption response time to 95% of P" (sec),
volume of piping from eiector to pad (4:

- l

V = 1 x d ' x  '
4 1000

inside diameter ot tubing (mm),
tubing length (meters, m),
the lesser capacity of llow, O, or O. (Nr'min):

Q , =

Q r = S x 11.1 (N/min)

mean suction flow of a an ejector (Ny'min),
max suction flow spec for the ejector from
the catalog (Nr'min),
flow capacity tor the piping system (Nd/
min),
the etfective cross-sectional area of tubing
based on inside diameter and total lenoth
(mm,). See graph below.
No leakage
LeaKage

Selection Graph 3
Etfective cross-sectional area of tubino

Example: Find Q, for tubing with lD of 6mm and length
ol  1m. 

-

Solution: A vertical line up lrom 1m tube length
inlersects the o6 curve at approximately
S = 'l8mm'z.

[ r  1 - l
Lr - e_lr Q,-

o,

Q,

S

(

I

I

P u :

' 1  '

3T, :

1 0

Final Vacuum Pressure
Time to Reach 63% ot Pv
Time to Reach 95Y" ot Pv

Op€lation
of Supply
(solenoid

ON

OFF

I
E
E

d
E

P.
P" x 95%

P" x 63%

T1 2T1 3Tr
Time to Reach (sec)

1 2 3 5 10 20

Q r =  S  x  1 1 . 1  =  1 8  x  1 1 . 1  =  1 9 8  ( N U m i n )



Vacuum System Specif ication (continued)

Response time determination by graphs:

Determine the piping volume directly from selection graph 4:

Selection Graph 4:
Piping volume by inside diameter of tube

\
! Example: Find the_tubing volume for lD of 5mm and

lenoln ol Im,
Solution: Finl the intersection of a vertical line up from

tube length of 1m and tube lD of 5. Draw a
horizontal line to the vertical axis. Following the
order of O-+g , the result is 0.02 liters'

The adsorption response times T1 and T, (3T1) can be
determined directly from selection graph 5.

Selection Graph 5:
Adsorolion resoonse time

Example: Find the adsorption response time for
evacuating a piping system with volume 0.021
down to 63% (T,) of the tinal vacuum pressure
Pv if eiector NZHI0TBS is used at its maximum
suctio; flow of 12N/min. (performance curves
from the catalog page are reprinted below).

Solution: Using graph 5, time Tr is found by the
intersection of the maximum suction llow axis
and the piping volume curve. Following the
order of O-> C , the result is T, = 0.t 5sq.

Selection graph 5 can also be used for determining
response time through a vacuum valve's efiective orifice.
See example on page 14.

3. DETERMINING SIZE OF EJECTOR
(NO LEAKAGE)

Without leakage, any vacuum ejector will eventually reach
its maximum vacuum pressure. However, there is always
some level ol leakage - but for a low leakage pad-to-
workpiece interface we can assume no leakage for sizing
purposes. lt should also be considered that with a small
ejector nozzle and a large volume of piping, the resulting
adsorption response time may be unacceptable.
Pay close attention to the possibility of leakage since it
can cause the stable vacuum Dressure to be lower than
the maximum vacuum pressure capability of a given
eiector. lf leakage is anticipated due to the workpiece
material, surface condition, or shape, consult the next
section.

Eiector size determination by calculation:
'1 . Determine the mean suction flow:

Q r = v x 6 o
T1

o1
T1

T2

T 2 = 3 1

mean suction flow required from ejector (N/min),
adsorption response time to 63% to P, (sec),
adsorption response time to 95% of P" (sec),

1
o 7
0.5
0.3
0.2

0 1
^  oo7
J  005

fl o.oe
E ,*
c', 001
.F o.ooz
d- 0.005

0.003
0.002

0 001
0.0007
0.0005

0 . 2  0 . 3  0 5 0 . 7  I  2  3  5  7  1 0

Length of Tube L (m)

_a

z
I

I
it

€

z

E

0 1 2 3 4 5 6

Supply Ar Pressure kgl/cm,

0  5  1 0  1 5  m

Suclion Flow Rals

0.1 0.2 0.3 0.5 0.7 1 2 3 |  5 7 10 20 30 50 70 100
O T1 i(sec)

90
63
45

*, 27
< E ' "
E 9 9 . 0
E --i 6.3
I ;- 4.sx \- !  1 2 7

9 9 0 . s: s : :
P o o . gu o.z

o 1

1 l





lncnnicat
System Specif ication (continued)

High Vacuum TyPe Flow
characteristlc / NzHllSgS

Large Ouantity Flow TYPe
Characteristtc / NZHll3E L

mean suction tlow required from ejector (N/min),

leakage quantity when workpiece is adsorbed (Nr'min),

adsorption response time to 63% of P" (sec),

adsorption response time to 95% of P" (sec),

volume of piping from ejector to pad (l):
I

V = j l x d ' x  
-

4 1000

inside diameter of tubing (mm),

tubing length (meters, m),

2. Determine the maximum suction flow needed:

0 * , = ( 2 - 3 )  x Q t

Selection Process:
. Set acceptable values for adsorption response time T1

and Tr.
. Select an ejector model with a maximum suction flow

spec that is higher than Q.", determined above.
. Adjust times Tr and T! as necessary or refer to a

difterent test eiector to achieve a desired result.

Eiector size determination (dleakage) by graphs:

1 . Determine the piping volume using Selection Graph 4
from page 11 .

2. Find O'* using Selection Graph 5. Note that Qn"' does
not include leakage quantity Q-.

Selection Process:
. Maximum suction flow is found by setting acceptable

adsorption response times (Tr, Tz) and finding the
intersection point with the piping volume.

. Select an ejector model with a maximum suction flow
spec that is higher than Q.* + (3 x Q.).

5. GENERAL GUIDELINES FOR
VACUUM EJECTOR APPLICATION

One vacuum pad per eiector is ideal.

In the case of multiple pads per ejector, vacuum pressure
can be lowered for all pads if any one pad fails or leaks.
lndividual vacuum switches should be used to monitor
each pad's condition. Also, it is recommended to use a
needle valve orifice on each branch to keep leakage etfect
minimized.

Select a large diameter nozzle for NZX, NZM, and NZHI
series ejectors when adsorption is not perfect due to
leakage or when a quick response time is required. lf
overall air consumption is a concern (many ejectors in the
system), then it may be more important to minimize the
nozzle stze. 

13

-70c

t
Eg -

E

o-

i\

t - t tY
r - f i \
rO lOr \
5  2 0 3 0 4
Suclion Flo

0
Rat€

, 0 t

Nl,/mil

r0

Example: Stable vacuum pressure differs with the
amount of leakage flow (Q,). As shown above
for ejectors NZHIl3BS ancl NZHIl3BL which
have the same nozzle oritice size (o1.3), when
the leakage quantity is 30N/min, the vacuum

The L-type can produce a higher vacuum pressure at
higher leakage rates than the S'type, whereas the S-type
produces superior vacuum pressure in a low leakage
situation. Therefore, it is important to compare the flow
characteristics of both types when there is a concern for
leakage.

Eiector size determination (Wleakage) by calculation:
The size of the ejector can be found by adding the
leakage quantity to the mean suction flow requirement:
1 .Determine mean suction flow:

Q ' , = v x 9 * o , -' T _

T r = 3 I

Q1

Qr

Tl

T,

05 203040 60 80 1

Suction Flow Rale N//min



teclrnicall
Vacuum System Specification (continued)

Piping on the vacuum side
The vacuum side piping should be kept as short as
possible. Be sure to select a tubing size that matches well
with the suction capability of the chosen ejector. Too
much piping volume will adversely affect the response
time. Too small a diameter ol tubing may be overly
restrictive and cause false switch indication.
Prevent kinks in the tube to avoid restriction. Also, avoid
excessive fittings, joints, etc. that may be sources of
potential leaks.

Safety
The appropriate factor of satety depends on the specific
needs of the application. To prevent lost production time
due to dropping a part during transfer or similiar, factors
of safety should be followed. When safety of personnel is
involved, the factor of safety should be strictly adhered to.
An output signal via a vacuum switch is recommended to
confirm adsorption of the workpiece. When lifting heavy
or dangerous material, a visual checking means such as
a vacuum gauge is advised.

Manitold Instructions

Use th€ built-in type silencer Exhaust from both ends
or port exhaust type when when there are many
there are several ejectors ejectors and common
being operated exhaust is required. lfsmu*aneous' 

ffifttif{}:""'iffi:H'
prevent back pressure-

C. Vacuum Pump Systems
Dedicated mechanical pumps are sometimes used when
a high level of vacuum must be delivered to a system
occupying a relatively large area. Much of the material in
this guide can be used tor sizing non-ejector components
lor use within these systems.
Vacuum switches, suction filters,
vacuum pads, valves, etc. can all be
used in the same manner with a pump
driven system. As well, the NZX series
can be used with all of its modular
functions minus the eiector portion,
simply by supplying a compressed air
oilot line to the valve unit.

1 4

1. Determining adsorption response time
by calculation:

t = V x

1 = 3 I
adsorption response time to 630/" of P" (sec),
adsorption response time to 95% of P" (sec),
volume of piping from vacuum source to pad (4:

n ^ l
V = - l x d ' x  -

4 1000

inside diameter of tubing (mm),
tubing length (meters, m)
the lesser capacity of flow using S, or S, (Nrhin):

Q = S. x 11.1 (Ndmin)

Q = S, x 11.1 (Ndmin)

the effective cross-sectional area of valve orifice
obtained from valve catalog (mm,),
the effective cross-sectional area of tubing based
on inside diameter and total length (mmr).
Use selection graph 3.

O r =

mean suction tlow requked (N/min),
adsorption response time to 63% ot P" (sec),
adsorption response time to 95% ot P" (sec),

60
o

T1

T2

o

u

S,

s,
I

2. Determining response time by using graphs:
The response time can be found directly from selection
graph 5. Find the intersection between the effective
cross-sectional area for the valve (from valve catalog),
the piping volume, and time Tr or T,.
Example: Determine the exhaust response time for

exhausting a 5 liter tank to 95% ot the final
vacuum pressure P" by using a valve with
effective cross-sectional area of 20mm,.

Solution: The exhaust resoonse time T, can be found
using selection graph 5 (page 11) from the
intersection of 20mm, and tank volume of 5l
(order of C->O). Tz = 12sec.

3, Ettective valve orifice determination by calculation:
1. Determine the mean suction flow:

V x f f
T1

Common



lncnnical
Vacuum System Specification (continued)

V : volume of piping from valve to pad (4:
- l

V  =  "  x  d 2  x  '
4 1000

d : inside diameter of tubing (mm),
L : tubing length (meters, m),
2. Determine the maximum suction llow needed:

Q , " , = ( 2 - 3 ) x Q r

Selection Proceas:
. Set acceptable values for adsorption response time I

and Ti-
. Select a valve with an etfective cross-sectional orifice

such that S x 11 .1 > Q,*.
. Adjust times T1 and T' as necessary or refer to a

different test valve to achieve a desired result.

4. Eltective valve orifice determination using
graphs:

1. Determine the piping volume using Selection Graph 4.

12. Find Q'* using selection graph 5.
f

Selection Process:
. Maximum suction flow is found by setling acceptable

adsorption response times 01, n) and linding the
intersection point with the piping volume.

. Draw a horizontal line from the Q.* axis to the valve
effective cross-section axis to determine S(mm'?).

. Select a valve model with an effective orifice area S.

D. PERIPHERAL VACUUM COMPONENTS
1. Instructions tor Selecting Equipment tor

Supply Llnes:
It is important to use dry filtered (5 micron or better), non-
lubricated air for the operation of vacuum ejector. Small
particles in the air lines can clog the internal ejector
nozzles and quickly degrade performance. lt is
recommended to use a filter and mist separator on the
supply side.
lf many vacuum ejectors are to be used in the same
circuil, be sure to carefully consider the overall air
consumption requirements. lf many ejectors are to be
operating simultaneously, insufficient air supply can cause
degraded performance of individual electors.

I

)

2. lnstructions lor Selecting Equipment for
Vacuum Lines

Inline components should be selected based on their
effective cross-sectional area in comparison to the
maximum suction flow of the ejector/vacuum pump. The
value ot the effective cross-sectional area should be
greater than the value which is found by the formula
below:

at
g - 

-nax

1  1 .1
S : Etfective cross-sectional area (mm'z)

Q* : Maximum suction flow (N/min) of ejector
or pump.

Vacuum Switch (Zs.€€rles)
Vacuum Gauge (GZ Series)
A confirmation output signal by a vacuum swilch is
recommended when work is adsorbed or translerred.
(Visual check by gauge is also recommended for
transporting heavy or dangerous work). When electronic
or precision parts are adsorbed, the pressure difference
between ON and OFF becomes very small with
adsorption nozzles on order of 1mm. In that case, a high
precision NZSP1 adsorption check switch which has a
small hysteresis should be used. Please note that an
ejector with appropriate ability should be used. Also, it
may be necessary to stabilize the vacuum pressure by
using a vacuum regulator or tank.

Suction Filter (NZFA, NZFB Series)
It is recommended to use a suction filter on the vacuum
side of the circuit to prevent ejectors from becoming
clogged or to protect a solenoid valve. lt is suggested to
use filter NZFA or NZFB together with the NZM or NZX
Series ejeclors (which have integral filters) il they are
used in a dusly atmosphere.

'15



Gomuent ConsFuclion
individual functions to form a custom package:
Supply Valve + Breaking Valve + Vacuum Sv!,itch + Suction Filter.
response time lag.

Pnesurc b -Zihilg (.030tnilllD
nozzle diameters enable efficient application.

components combine for smalJ package size and less piping.
lightweight - can mount directly to tooling or robot arm.

$y$em
units can be manifolded for common piping and neat appearance.

Uacum$upilylpe
can be used with an exlernaj vacuum supply with same control features
component removed).

fo( nozzle diameters up to o2.0mm and suction flow up to 3.67scfm
). Request flyer #US98-E447,

1 7



Uacuum Mdule

Nill $enies

f U$orfrltrthgmnalumum
ildY(Fmflrurrffifim)m
m n rip filYcn qccm sISlGill

tlhilil [BsiF
Custom application precision through
selection of modular component functions

External vacuum syslemEiector system

NZZ( 02- IL-A
NZX1072-Kl

Example applications

u""?si*

1 8

Chip bonding Chip mounting Pick and Place ol
small componenls

(

Escorting printlng paper



Modular Components Introduction

f GiF|qii-lf trCF-;;il]
Nozzle size (mms) 0.5 o.7 1 . 0

Max. Suciion SCFi,/ (Namin) 0.18 (5) 0.3s (10) o.78 (22) 1 .13  (32)

Ak Consumplion SCF[, (N/m n) 0.46 (13) 0.81 (23) 1.63 (46) 2.65 (75)

Max. Vacuum Pressure -25 in Hg (-630 mmHg)

Exhaust Belease Built-in silencer. Manilold common
exhausl . Individual pon exhausl (1/8 NPTF)

Supply valve (pilot main), Release valve (direct)

Solenojd type, Ajr-operated type

DC3,5,6,12,24V; AC 100,1 1 0V (50/60 Hz)

Applicable Orifice (nm)

M5 (std.), M6 (special)

M5 (std ), M6 (special)

n
d

?
a
t

1/8 (NPTF or PT)

1 9
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How To Order/Ejector Type

NZXl

With Valve Unit / Supply . Brcaklng Valve
O p.22, see chart O for valve contigurations
and part number insed.

'U inng speoal conneclor ay withAC-DC
rcclilier L,M lyps only.

Vacuum Switch Electrical
Grommel

TYPe
Wire lenoth 24' (0.6m)
Wire lenoth 120' l3m)

c
Plugjn

Connector lenoth 24'lo 6m'
CL Connector lenoth 120" (3ml

Without matino conn.

Vacuum Switch/Filter
E vacuum switch (NPN)

EJ5 vacuum switch (PNP)
filterPS AdsoDtion

conlirm
o fice o0.3-00.7

PB oril ice o0.5-o1.2
F fi lter unit onlv

thtll without switch or filter

D mmHg

kPa

2 outpuls wilhoul analog oritsut

22 2 ouFuts wilh analog output

DP 23 1 oulpul wilh br€akdoM deleci oulpul

24 1 oulpul vdlh bresldoyn deleci oulpul

opllorll hilhlilhtcd in blue:

T
(Soo pa0.2)

llote) Anaiog ootput lype is only avaihbb lor gromrnel lype.
Wh€n orde ng digilalswilch (lor mmHg display)add
LS' lo end oi pan number,

Valve Manual Override

manual

Eiector Exhaust Type

'Musl b€ manilold mounl iype tM)

Solenoid Valve
.1 AC 1 OOVso/oHz
r3

c
AG110Vs/eoHz

DC24V
A DC12V

DC6V
DC5V
DC3V

air operated valve
(K6,K8 only)

Solenoid Valve Elect cal

Plug-in
Wire

connector lenoth 12" (0.3m)
doarts (add wire)

L receotacle without connector

MO

Plug-in Connector lenoth 12" (0.3m)

lK3,J2 only)
w/oarts (add wire)
receDtacle without connector

Grommet
TYPe

wire lenqth '12" (0.3m)
wire lenoth 24" 0.6m)

Air operated valve

20

Valve Indicator Light/Surge Suppressor



NIX $enies
How To Order/External Vacuum Supply Type

WNzxloo
With Valve Unit / Supply. Breaking Vatve
O p.22, see chart € for valve contigurations
and part number insert.

0ptions hl!hll!h{od ir btre:

f---l Ffi,,l'-.r,,fr,-

I l'nl'":",,,
(SoB pa0c 2)

'{rlilizing speial conn€ctor ass y with AC-DC
€ctfior L,M typ$ orlly.

Valve
AC100vs/6oHz
AC 1 1 0v5o/6oHz

c DC24V
6 DC,I2V

DC6V
DC5V
DC3V

air operated valve
(K6,K8 only)

Vacuum Switch/

Valve Manual Oveftide

Filter
E vacuum switch (NPN)

vacuum switch (PNP)
lilterPS Adsorption

contim
odfice o0.3-s0.7

PB oitice o0.5-s1.2
F filter unit only

without switch or filter

mmflg

kPa

2 outpuls without analog oulputD 22 2 outpuls with analog outpul

DP
1 oubLl lyifi b.€€kdo$n d€l€d ouiDl
w!fiout amloo ourDur

24 1 od@ul wih t €okdovn deled oublt
wlh analoo oulDr.l

Nole) Anrlog outpul tlPd is only availabls lor grommel type

(ing manual
manual

Valve Indicator Light/Surge Suppressor



ruu senlnsl

Solenoid
(N.C. )

Solenoid
(N.C. )

Solenoid
(N.O.)

Solenoid
(N.C. )

Air operated
(N.C. )

Air operated
(Exlernal)

Air operated
(N.O. )

Air operated
(N.C. )

Solenoid
(N.C.) Without

Solenoid
(N.O.) Without

O Eiector Type / Supply. Breaking Valve Standard Combinations

Sol€ndd Air operated
Y_ | t'-Y: N.C.

(NVJ114)

K1 o o

K3 o a

K6 o o

o o

J1 a a

J2 a o
(blank) Without valve unit

Solenoid
N.O. N.C.

(zx1A)
N,O. N,C.

(NVJ114) u,1A

K1 o a

K3 a o

K5 o a

a o
(blank) Wilhout valve unit

a Other combinations shown on page 25

e External Vacuum Supply Type / Supply. Breaking Valve Standard Combinations

I

Nzxl!fl1-K1sLz-EC NZXIEEl-K3sMZ-EC

NZX100-Kls|-z-EC NA(100-K35MZ-EC

E I
PS>_ - -

NZSE2



illX $enies
Manifold Specif ications

a
a
a

A PO o.otls arc Ftugged as slendad (PS portsj p/ugg€d tor ejector W).When using 4 or mor€ statons wilh NZXIED3 type manifold, utilize EXH ports on both side6.
When using 6 or more stations wilh NZX100 type and enenalvacuum, pV ports on both sides should be
conn€cted lo the vacuum source,

Manifold Spacers, Adapter Kits, Blank Station Kits

air supply / or external vacuum (NZX1

Basic weioht for two station: 1.7 lbf
Additional wei6ht for each extra station:

Unit
Funclion PV port PS port PD port

Stationb pons PV, PD, PS become mdividuat supotvlndividualIndividual Individual
Common supply, individual breakino Common Indivjdual
All common ports (Dummy spacer) Common (manilold)

Manllold Spacers

a
a
a

When using spac€r Z(1-Rl partiatty, othervalves shoutd b6 fitted with dumftv sDacers_
Valve unit ports with spacer R9, R16 are common with main manitold ports
Valve unil ports with spacer Rl are isolatsd lrom marn rnanitold pofts.

Spacers (A side) loprionarusel
/,.---.::\zx1-(Rt )
Y
. Spacar Type
Rl - Individual supply ports
R9 - Common supply,

individual breaking
R16 - Common ports (dummy)

Manifold, How To Order Manifold Adapters Blank Station Kits

<<Manifold Base>>

NZZX1
Statlons
02-2 stations

System type.
A- Ejectors
B - External Vacuum
'For plug (X) posirioning onty.

SUP/EXH Port position
08-8

Tlanster Plate Adapter (A side) (hctudes a mountins hardware)
7.::-:\zx1-D G!ts 4 ly""iliffifl"yi;i'':1t.:ti

I aoapter lse,y Type
Ai -Adapter W/o spacer (common)
Fl -Adapter with individual supply spacer R1
Rg - Adapter with spacer R9
816- Adapter with spacer Ft16

vacuum Plate Adapter (B side)

ZX1 . DB1 -1 (For Nzxlm w hout switch or riner)

R - Right side-
L - Left side-
B - Both sides
'Other srde plugged (X)

Blank Station Kit

zx1- BM1

Port thread/Size

(For lutur€ expansion capabitily)

23



NII( $eries I
Ejector Unit

r.rzxr-w@@
Eiector nozzle dia.l I Eiector exhaust type
05 - .smm
07 - .7mm
10 -  1.0mm
1 3  -  1 . 3 m m

1 - individual (integral silencer)
2 - individual (porl: 1/8 NPTF)

' For individual port exhaust rype (NZX1En2), add additional weiglt of (1ogt)

Nole) Flow characieristics shown for supply pressure 65 PSt (4.5kgl crf).

Exhaust Characteristics Flow Characteristlcs Exhaust Characteristics Flow Characieristics

Exhaust Characteristics Flow Characterisllcs Exhaust Characterialics Flow Characteristics

UniUHow to Order



lllll( $eries
Valve Unit

' Consult taclory tor individual or assembly pan numbers.
t See p. 2a & 29 also.

Solenoid valve / Specificataons

(Nole) Optionallong lead wires are available See below.
" Fequrres special connector ass'y with AC+DC rectifier

Solenoid valve / How To Order

' Provided as standard: l\Iounting bracket
t See p 28 & 29 also.

(spare, replacement) Valve Plug.in Connector

Vacuum supDly valveVacuum lelease valv€ Air supolv valve Vacuum release valve
Pilot operated Direct oDerated Pilot operated Direct operated

: :

,n2

_::";
' 6 2

6 <
EI

< 2

. s
_g ic
F S

sd
; :; =
6 Z

d 2

! : t

d-z
E <
8i

- c
E <
3=

:s
'a,z

d t

'6;;

'dz

6 Ya z

6 <
EI

< 2

rFG <
6 i
8z_

'62

6 V

9a'
6) ;

'Eiz

6 Y

E <

- ?
; tx =
EZ

I
I

I

45 - 90 PSI (3 ̂  6 kg cm'?)
o . 1 7 0.004/0,025/ o . 1 7 ).00410.025

5 c/s
40 - 120"F (5 - 50.C)

(PV) . (PSePD) (PVe)PSePD)

Vacuum Release Using Low Pressure Nitrogen* Solenoid valve / Model

{Figures) are weights (gf)

1lovAc', 3, 5, 6, 12,24VDC

Std.: 1W (with LED: 1.2W)
Low Power type {0.45W: consult

ZXl.NVJI14
/..\

zxl-NVJ3€)4
Type of aauation J
1 - N,C. (Normally closed)
2 - N.O. (Normally open)

(s€e note)

Manual override
(blank) - Non-locking push type
B - Slotted locking type

Indicator light /surge voltage suppressor
(blank) - None*S - With surge voltage suppressor.Z - With indicator lighv

surge voltage suppressor
'N/Alor grommel type
llol€ l\rounting screws are the only dillerence kom

standard NVJ Se os. (Screw length,
ZX l -NvJ lm-M1 .7x15
ZXI-NVJ3oO - Mr.7 x 22 (avaitabte separatety)

Individual Connector Ass'y

(DC type)

vJl(F20-,4A-
(ACl10V type)

VJlG€6-3A-Voltage
. D3 - 110VAC

5 - 24VDC
6 - 12VDC
v - 6vDC
s - svDc
R _ SVDC
'Plug connector
(L)(M) oflly

Electrical entry
L - Connector (12")
LO - without connector
M - Connector (12")
MO- without connector
G - Grommet (12")
H - Grommet (24")

25



Suction Filter Unit

Specitications
Unit Pari No. (lndividual uss) NZXl-F
Element Part No. zxl-FE
Operating pressure .. r i Vacuum - 70 PSI (skgficmr)
Operatinglamperature _ 40 - 120'F (5 - 50'C)
Flltration 30!m
Filtration malerial PVF
Webht 35gf

Vacuum Switch Unit / Adsorption Confirmation Switch
. Quick response / 1oms
. Compact size
. Standard with suction tilter
. Optional plug-in connector
. Solid-state pressure sensor

Presgure detector
Silicon ditfusion type
semiconducto4

.Sensor chip

Best suits small diameter
nozzlelo0.S-s1.2 (mm)
Standard with suction tilter
Optional plug-in connector
Solid-state pressure sensor

a Weight: 50gl a Output: Opel colr /em I (NPN/PNP) 30V 80mA a Indtcator tiqht: Lrqhts at'ON conditon
a Consumptlon currenl: thA (ar 2aVDC ON) aOperating temperature:32 - i4o'F
O Maxlmutr oper.ting pressure: 28 PSI'' Wien Jsirg ejecror system. ,nsranla'reous o€ssJre uD lo 70 PStwrll not da-age lhe su/itc-

Adsorption Confirmation Switch / Specifications

a Weight :  62gf  a SupplyVol tage:  l2^24VDC (Fipple .10o" max.)  a Output :  Open cot tector  30V 80mA
a lndicalor  l ight :  Lrqhrsal  ON condi l ion a Consumpt ion cuf ient :  r / rnA(et24VOCONr
a Op€raling temp€raluret32 - 14O"F a Port Size: M5 (10 - 32 nom )

Applicable Adsorption Conlirmation Switch

General Purpose Vacuum Switch / Specifications

The relalnnsh p between vacuum pressure and adsorplion nozzle diameter are as tollowing graphs show:

Air Pressure Circuit / Principle

.wtring: same as ZSE2 (NPN)

Air pressure bridge circuit, makes
adsorption nozzle (S4) lree trom
adsorotion and balances the oressure
(Pt=Pz; 

"oo,'"0 
,o ,he sensor with

regulation needle 52. Small hysteresis
(P2-P'1) caused by adsorption nozzle
(S4) when part is adsorbed will be
detected bv the oressure sensor.

Ba€ic Part No. zsE2{x
d . Air

Pressure settiflq range 0 - -3oinHs (0 - 760mmHo)
Hyster€sis 3% or less (fixed)

Accuracv a3% full scale (40 - 100"F)
15% full scale (32 - 140'F)

Supply voltage 12 - 24VDC (Ripple r'10% max.)
Port srze M5 (  10 -  32 nom.)

Basic Part No. zsPl-s zsPl-B
Operating tluid. Air
Operating pressure -6 - -3oinHq C150 - 760mmHq)
Applicable adsorption nozzle diamel€r (smil) 00.G00.7 (re'er 10 grapn 1)l 00.5^01.2 (rete'to oraph 2l
Hystaresis 0.' l6inHq (4mmHq)
lnternal oritice diameter oO.5 o0.8

zsE2

I
5
E

I

E

Adsorpiion nozzre diameter (mm)
0 7  0 9  1 1

nozzle diameler (mm)



| *o $enies
How To Use Vacuum Switch Unit

llow Io $el Uacurn $witclt
Circuit
NPN type

Outsut --
(0)

Wlring
O..- 

- (Brown)- L€ad wire:

(Black) - Lead wi€

O 
--- (BJue) - Lead wire'

Wlring
@ 

-...-.(B@wn)- Lead wire:

Connect rvif| power supply

Connect with load
(PogEmmabl€ Coniroller input or relay)

Connect with Power source grcund

Connecl with pow€r supply Set Pressute
when usinq to confirm work adsorption, the
set oressu6 must be adjusted to snsure that
a confirmatory signal is gven only when
adsorotion is-complete. Failure to do fiis will
mean that th€ swiich will turn ON even when
adsorption is unsteady.

Use ot Small Diameler Nozzle for
Adsorption
Somelimes small diamster nozzles on th€
orde. of o2mm may be used to adsorb
electronic components, small precision
components, elc. However, when nozzl€
dianieters in the order of g lmm are used,
depending on the capacity ol the eiector or
vacuum pump, the Pressure ON€FF
diffrgrential mav become small. In this case il
is rocommendbd that confinnatlon swilch

remain stable,

One Vacuum Source with Multiple
outlets (zsE2 Type)

Vacuum prc€sur€ rcguhklr (T20€ Sones)

.}i^"r -.. lBlack, - Lead wire: Connect wilh load
ioi-* (Programmable contrcll€r input or relay)

O 
-.-'' (Blu€) - L€ad wire: connect with Po$,er sourc€ ground

Hysteresis
Hysteresis is the actual pressure variance
from set pressure occuring wh€n the
output signal turns from ON to OFF.
The set pressure is the pressure selected
to switch from OFF to ON mode.

How To Set Vacuum Pressure

pornt. 
[d

Prgur€ ,-.

zsEz
Pressure trimmer s€lects the ON pressure

Clockwise rotation increases vacuum set

zsPl
a Supply vacuum pressure and eleclrical
Dower to the unit, Turn the regulation
needle clod$vise until it stops completely.
e With the adsorption nozzle r€moved
lrom the work-piece (open), tum the
regulaiion needl€ counter-clockwise until
the LED indicator lights.
O From the above a Position, tum the
regulation needle 1/4 to 1 lurn clockwise.

o e c

@ *N
(Regulation n€edle Indicatot Indrcelor
completely clos€d) lighl ON light OFF

O Finally, adjust the needle so that the
indbator lights only when the woft
adsorption is steady.

€attino irkfimer

When using ths switch to confirm correct
adso]ption, the set pressure should b€
as low as oossible. But not so low that a
false confirmation signal is given when
adsorption is incomolete.
lf the set pressure is excessively high, a
confirmation signal may not be given
e\r'en when adsorption is satisfactory

'':T$1,,". @l***,""
Reduce pressure variation by means of
needle valve, throttling il to some extent.
Install Tank and Vacuum pressure regulator

pressure.

PNP type

lUnst€ady
AdsorPtion
lNon
lAdsotDti,on

27
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Ejector Type Use

Manitold/Standard Combination
Common

O: Fitt ing Installatlon a: Plugged
l\: Open toAlmosphere

' lr emal Yacuum gonaration

When using individual air supply
(or combination)

Ejector Type
Valve intertace plates*
1 (PV<-;PS<+PD)

lor N.C. type supply valve,
NVJ'100 series.

3 (PVe+PS<-+PD)
for N.O. type supply valve,
NVJ300 series.

'Double arrow indicates common porling

2a

' When using PV direct SUP, combining common SUP slations requires dummy spacers
1,ts indiceles port lo port @mmon conn€ctions.

Valve interface

Valve unit

Mani fo ld
En

i ' \

PV: Supply pressure port (Main suppry for ejectors)
PS: Supply valve pressure port
PD: Breaking valve pressure port
PE: Pilot exhaust port
EXH: Common exhaust port

.tr1

lndividual



ffIls $enies
External Vacuum Supply Use

)

When using common vacuum
supply (standard) 

". ,o

PV EXH
PS PD

' Exteanal vacuum supply

When using individual vacuum
supply (or combination)

Manitold/Standard Combination O : Fitting Installation

l\: Open to AtmosphereCommon Vacuum

. Individual vacuum supply is erternal vacuum pressure dircctly 10 the PV porl of lhe valve unit
l,+ indicabs port to porl common @nnections

"{Eh

External Vacuum Type
Valve interface plates'
1 (Pv) (PS<+PD)

for N.C. type supply valve,
NVJ100 series.

3 (Pv) (PS<+PD)
for N.O. type supply valve,
NVJ300 series.

* Double aftow ln icates common porl.)ng

Valve interface

PS PD
EXIi

Manifold
Endptate

Valve unit

PV: Supply pressure port
PS: Supply valve pressure port
PD: Breaking valve pressure port
PE: Pilot exhaust port
EXH: Common exhaust port

Using Individual Vacuum

Individual
SUP spacer
1PS, lPD,
:PE (R1)

l\,ls o 1lA
o o
o o
o o

PS
M3 o PS

M5 o o
PD PD o o
PE A EXH 1la A A

'Common

each valve unit. PS suPPlY
(pressu€) to manitold is

common to each valve unit.

PV M5 o 1ta
o o
o o

spa@r
(R16)
lPV, xPS,
IPD, lPE

o o
PS

t\r3 a
PS a a

PD PD O o
PE EXH 1t8 A A

PV EXH

Individual
Spacer R 1

Common



ruu senies I
Specifying NZX Unit with Digital Vacuum Switch (ZSE3)
(See page 89 for switch specifications and further details)
. Digital Display (3% digit LCO) . Predicted Failure Function
. 2 Setpoint Use . High Accuracy

IO Do not subiect body to excessive
exiernal force.

O Plping tightening to.ques

How To Older (Exampre)

NZXl

Nozzle
Diameter
(Same as Std.)

Eiector
Exhaust Type
(Same as Std.)

Valve Unit
(Same as Std,) - With valve unit
(blank) - Without valve unit

Construction/Part List

3 - 4 ( 3 -
1 3 - 1 7 ( 1 5 -
1 5 - 2 0 ( 1 7 -

Switch Specifications

o Common exhaust pipe/Manifold
When multiple stations of the common
exhaust type are manifolded,
simultaneous activation of several
eiectors can create back pressure
within the manifold (due to the
common exhaust). The resulting
degraded perlormance due to this
back pressure can be remedied by
the following procodure:

1) Change exhaust type of ejectors to
silencer type or port exhaust.

2) Exhaust from both ends of the
manifold.

O Replacement of Elemsnt (Fllter)
When the element becomes clogged,
adsorption performance and response
times are degraded. Slop operation
and replace element. (Element Part
No. ZX1-FE). Please ensure that
gasket is in slot before re-installation.

I
Note Return sp ng: For ext€mal vacuum syslem use only (NZXl0O)

30

Parts List

zsE2-0x-15o, zsPl-o0x-1



Gon$nucNion / Moilule Assem[lY
Module Assembly / Ejector TYPe

Nll( $enies

{swftcHfilted
P32OO152-m ,a-- iSE2-OX-t S1D

'isnouaas

(Val,,/e unit) /
NZXl -VAK5-"-O-S

Manifold System / Ejector Type

For individual exhausl plug (M5 x6 (W5j3))

1

P32001
1

A.a..ibt *t

fansler plate adapler
4t{F1&tl-Tinr -otrea

Rl6-common
A1 -w/o spac€r

0l'25127\
nole l /

No|el NZ(1-VAX6--_O_M
ll spacer is us€d belwesn
valve unit and monilold,
screw i! no (M2.5r32)



NII( $enies I
Module Assembly / External Vacuum Supply Type

Gonstustion / Module lsssilily

I

I
Manifold System / Erternal Vacuum Supply Type

lEnsfer dal€ adapler
ar-DRt6-4-ITl -oi.ect

R16-common
A1 -wlo spacer

l{ote 1
ll spacer is us€d belv€sn
vElve unit and manllold,
screw is part no. (M2 5x32) I

NZX t -VBK3-"-O-M

32

NZXI-VBK6-L}'M



lndittlfid Unf,l / EFchr, Ualue | *o $enies
(Dimensions in millimeters)

Eiector / Nzxl-wE nS

Ak supply

f,'*,

7 (2) 7

Valve: Applicable valve / NVJ100 (N.C. type)
Nzxr-vOKrO6E@

(For gide mountirE)

S!€cq 2,/7X1-s,2

)

il[ilil

(PV po.t) Air supply pressure port
Exterml v*uun pressure port

Not6) l&Oirnensions:For mountjng &ack€t B !l xDiinensiom:With Sp*€r 2

Grovid€d as
standard)

)



Nllt $enies I Indluifrnl Unll/ llalue
(Dimensions in millimeters)

Valve: Applicable valve / NVJ300 (N.O. type)
Nzxi-v@K38@@@

Spacer 2
Gor side

Srf,f,r,r 2,/ZX1-s,2

I
Ak supply pa€ssur€ port
Exterml vacuum rreestxe aoat

Valve: Appllcable valve /Air operat€d
Nar-v@K6

Ak op€Eted
EXrA)

r

GXr A)
M3XO,5

I

^ T  -ul .

oi :
l f r

l  | t
M5xO.8 c
(PV pdt)
Air supply
Ext€hal v

34

Nol6) XDi.nensidrstFo. firuntng Bracket g tr rDm€rEic.rstWith Soacer 2



lnfiulfialUnil/$ufihlu l$[2 . l$Pl . ]ilEn | *o senies
(Dimensions in nillimeters)

Connectortype: ZSE2-0X-15C
Vacuum s€tting trhmer

i_fr@nn-'^t'  I  lEEll i l !ul
tt1-:d6----l

E
Pt
B
9

vAc -i

Vacuum Switch: ZSE2{rx-15

Adsorptlon contirmation switch: ZSPI-@0X-15

)

Connector type: ZSP1-@0X-15C

I
E 9
9 6
;

Fllter: NZX1 -F

Roquir€d aloarano€ lior
cowl Emoval: 15mm

)

a(1-oBANote) *DmemiontFor filountrng Br*t€t A



tuuseniesl
For Ejector System Use / Eiector + Valve + Vacuum Pressure Switch (ZSE2) (Dimensions in millim€ters)

ildule

Applicable valve: NVJ1(Xl (N.C.)/ NZX1€OO-Kl€€€&-E€
S9rcar ',,/Zn-Sl

teo a5
standard)

Air Eupply pressure port

Applicable valve: NVJ300 (N.O.) / NZX1BOO -KSOOOO -EO Applicable valve: Air op€rated / NZX1@€@-KeEe

+

l I
ilols ) l* Dim€nsions I For n|ounting B.ackst A r* }lDinEnoions:With Spac€.1

36



| *o $enies
For Ejector System Use / Eiectot + Valve + Adsorption Confirmation Switch (ZSPI) (Dimensions in millimeters)

Mofile

)

Applicable vatve: NVJIOo (N.C.) / NZX1@8S-K3@eeB-POe
Wq1/41-si

(fto'nded Adsa.donnozzl€
tple€) as standard) pipirE port

Appticable valve: NvJ3oO (N.O.) / Nzxl60@-K3@@6-P@@ Applicable valve: Air op€rated / Nzxl€€o-K66-P@@

conirmallon

)

Nots) i Dim€rlston5: Fc. fiiotrning Bruck€t A x [Dm6nsion6:with SFc€t 1

37



nu $enies I
For Ejector System Use / Ejector + Valve + Filter

Mofile

Applicable yalve: NvJ100 (N.C.) / Nzxr@@@-Kt@@@@-F I
Sp€c* r./Zn-Sl

(

Applicable valve: NVJ300 (N.O.) / NZXl€r€l@-K3@@OO-F ApplicablE valve: Air operared / NZX1@@@-K6-F

I
38
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Mdtilc
For Ejector System Use / Eiector + Valve

luu $enies
{Dimensions in rnillimelers)

Applicable valve: NvJloO (N.C.) / Nzxt@@@-Kl@@88
Spacar 2,,/2ff-S2

)

So*s. 2

)

Appllcable valve: NvJ3fir (N.O.) / NZX1@€6 -K3E8OO Applicable valve: Alr operated / Nzxlo€@-K6

Nol€) xDmensions:Fq mounting B.ackel B x x oim€nsro€: wilh Sfac€r 2



tuu$eniesl
For Ejector System Use / Ejector + Vacuum Switch

Moffie
(Dimensions in millimeters)

Vacuum presaure switch: ZSE2 / ZSI @@-E8

Eitctd+SilsrE€r

Adsorption contirmation ewitch:
zsPl /zxl6BBE-PQ

x036 r2-Ft |8

I

Ej€ctor + Sitsncsr

Nzxlooo-F

Reoulrod cl€€lErc€ tor
co\r€r l€moval: 1 5mm

An s'-!dy Prd€ur€ Frt

Note) X Er€ru{onsrFor mounting Brack€t A
I

Ej€cior + Siil€rrr

40



Ito $enies
(Dimensions in millimeters)

Mofile
For External Vacuum System Use /Valve + Vacuum Switch (ZSE2)
Applicable valve: NVJIOO (N.C.) / NZXl00-KI OOOO-E o

Spacet 1 / zxl-'sl

Applicable valve: NVJ3oo (N.O.) / NZXlOGKOS&@@-Eo

)

Nots) *DimerisifisrFo( mounting Brekst A + tFDimensione:WIth Spacer I

41



ruu $eniesl
For External Vacuum System Use/Valve + Vacuum Switch (ZSP1)

Module
(Dimensions in millimeters)

Applicable valve: NvJloo (N.C.) / Nzxl00-K1*688-EO
SDac€r l,,/Z'Xl-Sl

il0 dil- s
tefi fiifl 3

Applicable valve: NVJS@ (N.O.)/ NA(lOO-rcee@8'POO AppllcablE valve: Air operated / NZXl00-K6-P@8
69.6

Adsop.lion

Note) trDirn€nBionstFor mounlion &ack€l a



MffiIE
For External Vacuum System Use /Valve + Filter (Dimensions in millimeters)

illX $enies

Applicable valve: NvJr(n (N.C.) / NzxloGKi 6)@@O-F

Spscs 1
.1, 

- 
.r"iF. stde .orri"tg)

Sp€cQ| l,/ZXl-Sl

9
i!

)
supply porl

)

Applicable valve: NVJ3Oo (N.O.) / NzXrqFrcO€ee-F Appllcable valve: Air operated / NZXIdFKGF

NoE ) r OimensiorE: Fo. .nounting B|Ecksl A )t aDirbnftofls:With Spacer l
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tlu$enies I
I

<Direct air pressure supply type>

I
Adsorption conft rmalion

&

-&gw!l!Ic..
NZSE2

<Direct vacuum supply type>

ponJ

supply porl

Sripply valve
F@M-_l

Btndru I 4 7
Lr 33 117 138 159 r80
L, 46 a7 1@ ln r50 171 1V

pon

ctr-----------!sggT 3
Lr 33 51 75 96 117 138 159 180
La ,15 6 al 1(F 12S r50 171 IQ
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suction filter and silencer
valve

retease vatve
vacuum switch (solid-state or diaphragm)

Pnessune to-21iFllg (-030 mmllD.
nozzle diameters for efficient aoolication.

floul Incnemed by 40%.
) nozzle suction flow is 40% higher than
nal designs.

&Lig[tweignt.
15.5mm) width; 0.881bs. (4009f) weight.

Uacrum $wilches.
racy solid state types feature adjustable
, dual setting outputs, and optional analog
N or PNP tuoe models available.

2-stage nozzle design

E

l|nit Manilolding.
type units can be manifolded together.

and adjustment possible without

- Common
- Common or Individual

for built-in solid-state release valve timer.
flyer #US98-E458.

45



Uacuum liecm $y$em

NtM $emfrmru I
Symbol
Ejector

All ln One.
Internal suction filter and silencel
Air supply valve.
Vacuum release valve.
Solid state vacuum switch or
Diaphragm vacuum switch.

Manifold
Stacked manitold.
Common exhaust.
Common or individual supply.
Maintenance and adjustment is
possible without disassembling the
manifold.

lncreased Flow.
Suction flow rate is 40% higher than
traditional designs.
Suction tlow rst6 l€ Increa!€d by rwo .trg€ noztee

" 4o%- 
Suction now hre

lrlcl€as€ of suction flow Ete

Thin and llghtweight.
0.6 inch (1 smm) width.
Full system's weight is 0.88 lbs.
(400sf)..

-NZMool HT-K5LZ-E15

46

NZM .
0s (0,smm)
07 (0,7mm)
10 (1.omm)
13 (1.3mm)

VacuumPerformance

1-With valve
2-Wthoul valve
3-For manifold common

supply, with valve
4-For manifold common

supply, without valv6
5-For manifold individual

supply, with valve
6-For manifold individual

supply, without valve

NZM Series

H-70 PSI
M-50 PSt-
'Excspt NZM05

I

E

fr
E

5
g

Mantfold TYpe

-25 inch Hg

t630mm Hg)
50 PSI

(3.5 kg cms)

Specifications

Main: PooDet valve
Pilot: NVJ114 (NVJ324M for N.O.
Solid state type switch (ZSE1)

'4G-120'F (5-50'C) when using wilh valves



I

;

ilil $enies
How to Order

f/**
."tz "'9

,d
+"2

.$,

"{* 0[lio[r highlightrd In btuo:

ll:| Pretened
| | 0ption
I I Progtam

(Seo prgo 2l

)

Vacuum Switch

Valve manual override
Non-locking push lype
Locking type (screw)

Man old use i lndiv. SUP

Switch Electrlc

Port thread

Valve solenoid volt.

.  With analoq OP.3 rev

valve fN.O.) and release yalve



NIM series I
Ejector Characteristics Operating Instructions

NZMOsOH Switch Adiustment
Solid state switch adiustment

Diaphragm switch adiustment

Notes

Setting the solid state type switch

"SET" is for adiusting the actuation
pressure level set point.
"HYS" is lor adjusting the hysteresis
allowance of the set point. ( 1-10%)

Adjust "SET" pressure setting, then
adjust 'HYS", and finally, readjust
"SET" pressure setting.

Setting solid state type switch E16/
E17
"SET1" is for adjusting the actuation
pressure level of output 1 (black
lead wire, red LED).

"SET2" is for adjusting output 2
(white lead wire, green LED).

Setting the diaphragm type switch.

"SET" is for adjusting the actuation
pressure level (set point).

Note; Do not use excessive torce
when adiusting trimmers with
6 screwdriver.

(

I

NzMoT,OM

NZM1OOH NZMlOOM

NZM13OH NZM13OM

4A



NZM $enies
Vacuum Switch Specif ications

1- 10o/o of settino Dressure (see note 1 Max.4.3 inch Ho (11omm [,lax. 5,9 inch Ha {150mm
i3% FS (lncludinq temDerature characteristics

12-24VDC (RiDDle t 10% or less
collecto. NPN {tvoe '55': PNP) 30V max. 80mA

1-5V (tvoe E19
under ON condition (see note

17mA (24VDC under ON condition

40-140"F
E14l15. E55: 3 wire (note 3) E16/17, E18/19:4 wire

Note 1)
Note 2)
Note 3)

Types E16/17 3% F.S. or less (fixed).
Lighting under ON condition (outpui 1: r€d, output 2: green). Type E16/17 only.
E14, E15, E55 types with plug connector do not utilize while wire.

Hysteresis

Hysteresis is the pressure difference
between the ON Dressure and OFF
pressure of the output signal. The set
Dressure is the oressure selected to
switch from OFF to ON condition.

) IncreasinEl

pressure

t r

CircuiUNon-contact type ZSMl

CircuiUContact (Reed) type ZSMI

CircuiUSolid state type ZSE

zsEl-0G1rl4/15

zsEl -00-146/17

o -------'-
Output (1) --

Oulput (2) --

e---------

zsEl-00-18/19
@ ' - - - - - - - -

Outpul (1) - -

Outpul (2) '-

o---------

zsEl-00-55

@ -----__-- Brcl//r']' lead flire- C.<r,nect y,jtrr power supply O

Output (1) - - Black lead wire - connecl wdh load
(Prograirtmable controller inFll'It or relay)

O - ------- - Blue lead wire - Connestwith power source ground

Brown lead wire-

Black l6ad wire -

Whit€ lead wire -

BIU€ l€ad tyire -

Brown lead wire-

Black lead wire -

While l€ad $/ir€ -

Blue le3d wire -

Connect with power supply @

Conn€ct with load
(Prograhmable controller input or relay)
Connect wth load '
(Progralnmable controller inpul or r€lay)
Connecl wilh pow€r source ground,

Connecl with power supply O

Connect with load
(Prcglalhmable controller ihput or relay)
Connecl with load
(Programmable conlroller input or r6lay)
Connecl wilh power source ground,

@ --__----- Brown lead wi€- Conn€ct with powsr supply @

Oulput (1) - - Black l€ad wire - Connect wilh load
(Programmable controller ihpul or relay,

O----- -- Blue lead w|le - Connect wilh power source ground.

49



ruzu $enies I
Construction/ Parts List

\racuum rel€ase tlow
control ne€dle valve

Solenoid valYe

Tension bolt @

vacuu. po.t 
I

Suction fiher
I

Check valve

'Reas€ spGcity an apprcpdat€ body code:

2-Witlod valve
3--l\ranilold type with valve
l-+ranitold typ€ withoot vaI€
Hranilob typ€ (hdiv SUP) with valve
8--i4anilob typ€ (lndiv SUP) wilhoul vatue

" N.O. typ6 supply valve: NVJ32aM-OOOC
"'lor conneclor lvo€ vacuum swilch.

(for bottom port use)

o Body Aluminum diecast
e Valve Cover Aluminum diecast
@ Adaptor plate Aluminum diecast
o Flller cover as9'v zM"FCA-0
o Cover Zinc diecast
@ Diffuser ass'v NZM[!@q]0--
c Suction tlltel Polyethylene NZM-SF
@ Tension bolt Stainless steel
o Silencer ass'y NZM-SA-0
o Check valve NBR ZM-CV

o Release tlow rate
conttol screw Stainless steel P318 t2-05A

o Valve*' NVJ114-@86@
o Poppet valve ass'y ZM-PV-O

o Vacuum switch zsEl-osl€@@ zsEl-00.55@€
zsMl-015, ZSM1-021

PluE connectol ass'v'.' zs-20-5A, zs-20-5A-30 (10)

CU



Dimensions

tlllM $enies

Baslc type With vacuum switch*

g 60.177 (04.s)

l
With valve and vacuum switch*

Mounting hole

)

'Dimghsions are lhe s€me for both the solid slat€ ahd the diaphEgm type switch. Millimet€r in parentheses

51



NZM $erins I

I
Manifold Specilications
Common air supply port- 1/4 NpTF
Common exhaust port - 1/2 NPTE 3/4 NPTF
Exhaust pon location - Right end, Left end, or Both ends
Marlmum stacklng number (see chart at right)

How To Order Manifold

Olher Recommended Accessodes:
ZP Se es Vacuum Pads (suclion cups)
ZCU Cylinder w^/acuum Pad
NZFB S6ri€s Suclion Filters

I

Maximum Ejector Stations

Si lencer Cv:4.4

Recommended Silencers

zzt\r-sA lntegral mounting
30NAN4OO-NO4 Fits 1/2" EXH adaDter

NAN5OO-N06 Fits 3/4" EXH adapter

NZZM

"aU","Oor.""n,ll-
Number ot eiectors
(see above chart)
0l - 1 station
; !

05 - 5 stations
i i

Exhaust adapter location
F - Right end (one adaptef/one blank)
L - Left end (one adapter-/one blank)
B - Both ends (two adapters*)

*(or ZZM-SA silencer)

l0 -10 stations (Max.)

Note: Order proper body types for manifold use
(NzMOO3; NZMOO4)
(NZMOOS; NzMOO6)

Ex6mple (2) 4-stalion eiector manifolds
NZZi/04-T04Fi (2)............. (Manifolds)
NZM1O3HT-J5LZ (6) .........- (stations'l-", I
NZMo53HT-J5LZ (2) ............... (station 4) !
Noter Order lett to right (station 1-10)

facing tension bolt & filter cover

52

Exhaust Adapler/Port size
04 - 1t2
06 - 3/4
S-lntegral ZZNr-SA silencer (included)



IIIZM $eries
Manifold Dimensions inch (mm)

NZZM05-T068

)

t
n: stations

L1 1 .73 @4\ 2.36 (60) 2.99 (76) 3.62 (92) 4.2s (108) 4.88 (124) 5,51  (140) 6 .14  (156) 6.77 (172\
L2 2.20 (56) 2.83 (72\ 3.46 (88) 4.09 (104) 4.72 (1201 s.35 (136) 5.98 (1s2) 6.61 (168) 7.24 (18r'.\
L3 2.83 (72\ 3.46 (88) 4.09 (104) 4.72 (120\ 5.35 (136) 5.98 (152) 6.61 (168) 7.24 (18/.\ 7.87 (2001

Millim€tef in parentheses,
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C Single-Stage Nozzle (o1.5)
. Produces high suction flow with quick response time.
. Interchangeable with all other nozzleldiffuser ass'ys.

How To Order

Same as standard except as noted below:

I

6 =
r . / c  E  E

E V' t  .=(g<

o)-r

c

; -30

oa
o

:  - ls
E

()

15 30 45 60 75 90
Supply Pressure (PSl)

e Air Piloted Valve Type
. Non-electric unit with pilot port control of internal poppet valves.
. Supply valve port only; or supply valve and release valve ports.
. All other specitications are same as standard unit.

NZM

Nozzle dia.
05 - o0.smm
07 - oo.7mm
10 -  s1.omm
1 3  -  s 1 . 3 m m

P - Supply pilot port only
Q - Supply and release pilot portsBody type

Supply pressure
H - 70 PSI (skg cm,)
M'- 50 PSI (3.skgflcm,)

tExcept NZM05



Uacuum $witclrcs
high accuracy solid slate vacuum
feature LCD, LCD with back light or

readout, NPN, PNP or analog outputs and
button calibration. EE PROM assures no

of calibration data during power outages.

&lfifitweBftl
L x 36mm W x 59mm H, 4409

Houu incneasd by 250%
tage nozzle design allows for suction tlow of
to 250% higher than traditional single stage

- -t'

-in 0ne-Iomt Hffn$
ilt-in One,Touch fittings (O% SUP / O% VAC)

for quick and easy process connection.

filhn & txlau$ $ilemen
f ilter and exhaust Silencer are an
part of the vacuum ejector module.

exhaust oDtion is also available.

2 series for suction flow up to 6.9scfm (200Numin).
catalog #N404.

3-stage nozzle design

Also
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Enersy Savins z.zt'{sfi#({{fri ilninl
compact . Larse Ftow s.{f##(1t[Y'"n t^inl

standad Fealures:
I Builtin One-Touch Fittingslslt4 SUp / o1lzVACl

a lntegral Suction Fitar

I lntegral Exhaust Sitencel

I Compact Dimer.srotis [175L x 36W x 59H mm]

Itigntweignt F+Og1

I Mounting possible from 3 sides

Supply vdv€/R€l.s€ vllva comblndtlon

ffi
Oplional Features:

Efticient $stage nozzle design

E-f Noro.ritu 16h

Egs'"Ed'.i'qG' 
-- --

Rat€d

jlld'tE!tr!]4!s1!rp,*:o'
*-g |/vniod rbReu!. rcbs6 .upe@r l
ffi-q"q!rgEee!!!!e'
reE wt' lsd/$r!€ w[6a. tup@s'
EB wd. tc'/!'!€ "orbrgps€s (d+d., rpe) l

I
with integral with integral

vacuumgauge digitalswitch

XAFoTz;;-l

Elccdcdl druy

56
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IllL $enies

)

Schematic Symbol

Max suction flow rate (ANR)
Air consumption (ANR)

Max. vacuum pressure

Slandard supply pressure

Exhaust Characteristics

s1.2mm
100!/min (3.54 sctm)
632/min (2.23 sclm)
-84kPa (-24 I

0.7MPa (100
0.2-0.5MPa (30-70 psi)

0.4MPa (60 psi)
5 - 50.C (40 - 122.F)

NZLr12-EE
NZLl12

NZLl12-c

Air Evacuation Time

NZLl12-Efl

)

Flow Characteristics
Understanding the graph above
The t ime necessary lor atmospheric pressure inside a 1, (6l in3)
hermetically sealed container to reach the ultimate vacuum pressure.
(Subject to given enernal conditions). Example; it takes approximately
8.8 seconds when the ullimate vacuum pressure is -89.kPa (25.9 in-Hg).

Supply pressure: 0 4MPa (58psi)
,100 (29 0)
-90 (26 1)

-60 (23.21

6 -zo tzo et

,9 -oo 1rz r;
9.-so (rr s)
E
; -40 {11 6)

a  3 0 ( 8 7 )
E
3 -2o (5.8)

' -1O(2.91

0
10 20 30 40 50 60 70 80 90 100 1r0 120

lo 7t (1 4j (2 1) (2 A) (3 5) (4 2)
Suclton flow rale It/min(scfm)]

)



NIr $eries I
Option Specifications I

Gauge Adapter for external mount gauge

External gauge model
Not€ 1) Adapier lits jn plac€ ol srandard iniegral g6ugs.
Note 2) Order en6hal gauge rcd6lno sepalai6ly.

Vacuum Switch

-760 - +75mmHg C101kPa - +1okPa)

45mA max. (LED, LCD backlighl)
Indicalion: Red LED flashes/Error cod6 displayed

0d, EEs dren! E@s prEssu6, Dab €nor, Pr€ssu.e donng O.har

Belu/€€n whole wir6 and c6e: lOoVAC 50/6OHz tor l min

'Bange issame for all display unil selections.

Non-Analog Output Flexibility
Hystetesis, Window ComparatoL and Reverse modes

P2 P1
Hysleresis mode

{slandad)

n2 n1
Hysieresis mode

(rev€rsed)

ON

OFF

Wndow comparalor mode
(rev€rsed)

P1 P2
Window comparator mode

(standard)

I

Analog Output Characteristics
Hysteresia mode
when the values of P1 and P2 are equal or when P1>P2 but within
3 digits, the hysteresis will be automatically set to 3 digits tor the set
value ot P1.

Window comparator mods
The hysteresis is automatically set to 3 digits, so separate P1 trom
P2 by 7 digils or more when programming.

Note 1)
' '1 digit" is the minimum display/setting ditterential
(see specifications in the table above).

Note 2)
Analog output type swilch has no overcurrent detection tuntion.

I
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Itlll $enies
Switch Handling

)

LCO/LED
(display)

LED(green)

Displays operating pressure.
Displays ON/OFF setting.
Displays error code
Displays swilch operalion
conditions.

LED(red) Blinks on and ofl when an
error occurs.

SET key Switches to the calibration
mode. When the

UP key
DOWN key

RESET key

button is oressed for 1 second or more, the mode
changes to the gutput mode.
lncreases ON/OFF set Doint.
Decreases ON/OFF set point. Us€d for unil change and
oulput mode change.
Press the UP and DOWN buttons simultaneously to iniliate the
RESET function. Displays '0".

)

Mode display and reset tunction
l. Peak Mode
Press the UP button during pressure display and the peak pressure (th€
highest degree of vacuum) will be displayed. In this case, an 'H" appears in
thg display. To reset, press th€ UP button again.

2. Bottom Mode
Press lhe DOWN button during pressure display and the bottom pressure
(the lowest degree of vacuum) is displayed. In this case, an "L" appea.s in
the display. To reset, press the DOWN button again.

3. Reset Function
The reset operation causes lhe following:
1) When the reset button is pressed during normal operation:

. Peak display clear, botlom display clear, or zsro cleat
2) When the reset button is pressed after an error has occurred:

.The system will reset and retain any data thal vi,as set in lhe
calibralion mode.
.When a data error occurs, the system enters the calibration mode
and lhen resels.

Note: The rcset lunction is unavailable when in the calibation mode.

Internal Circuit and Wiring

When an error occurs
When an error occurs, take the following steps.

Accicl€ntal corruplbn ol calibraton data

Ouloll I t$tno wir€) nsy hav€ conlacled
$hdn rhe oLnpui $s tumed ON or be
conracting th€ po{er supPly, €b.

Prc€8uro 0lrTkPa(r.1 PSI)
cornpa€d $ h atmcpharic plassur€
was d€i€cted al the timd ol 0'dear

Pueh rhe FESET k€y ro ser

Noie) Do€e nor apply ro analog outsul tyPe.

-26 analog output type (LCD)

-27 NPN opsn collector (LED)

F€d Poy/€r supply + I€minal

Blach Power supply GND termral

-26 analog output typ€ (LED)

2

(Green)

LED (Gr6€n) Wnib Analog ou9ut

-=- - - - r BhckPow.rsupplycNDteminal _ Black Polvsr supply GND l€dn'n€l

.67 PNP open collsctor (LED)

59



NZr $enies I
Construction/Parts List I

Paris LisUMain Parts

2L112-SPO1
{includes 1 pc. ea.)

fFI os;-l
fqrq erm I

* Not rsquirsd for nil, vacuum adapter (GN) and
vac0um pressurc sause (G).

I

Exhaust specif ications
Buill-in silencer
Pod exhaust

I

Digilal vacuum prcssure swltch

Vacuum pressure sensor



I Nil. $enies
Dimensions

Standard

NZL112

)

With dioital vacuum switch
Nzlr 12-Etr

Vacuum inlel porl
Onstouch littinq lor ol2 tube

2-o5.4
ldounling hole

)

I

Vacuum oressure switch Exhaust porl

o l



Sizes so.s, @o.7 , o'l.o, s1 .3
S: High vacuum pressure type
L: High suction llow type

and Compact Design

silencer type or Body-ported type

One-touch Fittings or Port Threads

o1.5, o1.8,  o2.O
S: High vacuum pressure type
L: High suction tlow type

and Compact Design

type with NPTF port threads

also ZU series inline vacuum eiectors with built-in
silencer and suction flow up to 0.74sctm (21Numin).
flyer #POW014.



Uacuun tieclon

Nllll $enies

li[lrl . Gommcl

Body-mounting and
fixation possible.
Body-ported type also has mounting
holes.

I
llozle 0iameten al.l, @0,1, gl.l, al.3
Ivru $hnilanil lype

Lil$ lhttu Iyre

Compact and lightweight due to the
solid resin design of nozzle and body,
Nozzle diameter s0.5 ...289f (1 oz.)

#> +
EXH.

Silencer type (built-in)
Iand body-ported type

t
VAC. Connection-

One-touch f ittings, threaded
ports, or a combination.
Depending upon the application condition,
the connection is at your option.

Two types are available in this series -
Silencer type has muftled exhaust. Body-
ported type has individual exhaust port.

Vacuum port of body-ported type can be
rotated throughout 360 degrees.

=a--t 
---< universarJoint--l-- u

I

Silencer Exhaust

Manifold Common Exhaust
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Silencer type/B type

$ilencen Iyrc (tuilt-in)
Body-Pmtedilp

Body pofted typelD lyc4-

Ejector Symbol

-trD -tr--r -T-
Silencer type Body ported type

(Built-insilencer) (withoutsilencer)
NZHIOOB NZHIOOD

Construction

Note: One touch, porl threads, or a combination ate available for each port. Reler lo 'How To Order"'Circles indicate on€.touch litting lype lube size.

Specifications

Nllll $enies

Max. Suction Flow Rate/Air Consumption scFM (N/min)

Silencer type
(Built-in silencer)

Body-ported type
(Without silencer)

,ver B

, 'Body
Sound absorption material

S2

t
VACt
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. ! l rrc rqle+

Max. vacuum pressure

Nozzle
diameter

Note) Connection of SUP, VAC and EXH ports in
relation to porl size: refer to diagram O & O.

O Gombination of Connection

o One touch One touch
e One touch Threaded
o Thread€d Threaded
o One louch One touch One touch
o One touch Threaded One touch
o Threaded Threaded Threaded

oplions highlighled in blre:

l
(Soo page 2)

Air Supply Side Circuit
It is necessary to design appropriate
piping on air supply side circuit to allow
for air consumption of each ejector. The
eflective orif ice area of tubes, f itt ings,
valves, etc., should be large enough to
Prevent poor ejection flow due to
pressure drop- Also, it is necessary to
allow for maximum air consumption
from each ejector and any other air
consumption.
The nozzle diameter can become
clogged due to fragments of tubing, etc.
This can cause significant degraded
function. Therefore. clean supply side
air without oil should be used.
The use of a mist separator is
recommended as a Dre-fi l ter.

Vacuum Side Circuit
Piping between ejector and vacuum
pad (etc.) should be kept as short as
possible to prevent unnecessary throttle
and/or leakage. Avoid contamination
lrom work surface. Installation of
suction fi l ter (series NZFA or NZFB) on
vacuum side wil l be heloful.

Number ot Pads (suction cups)
One ejector vs. one pad is the general
rule. Two or more pads to one ejector
can cause imperfect adsorption on one
end and/or faulty adsorption on the
other.

Installation
Prevent ejector body from excessive
load and moment due to the connection
piping and mounting method

Selecting Nozzle Diameter
Selection ot nozzle diameter demands
that all conditions be considered.
Suction flow rate, expected vacuum
pressure. adsorption speed on work
etc., should be taken into consideration.
A large suction flow rate ejector should
be adapted in the case where piping
volume belween eiector and adsorDtion
area is large, since it takes a longer
time to reach the expected vacuum
Dressure.

Exhaust Side Piping
For exhaust ports of model NZHIOOBO

F::t':'.:ii!"Jla3'"".:Pr<e*p oa'< |
pressure under 0.05 kgf/cm,. (0.7 PSI) 

-

Symbol of Port: P= Supply port
V= Vacuum port
E= Exhaust port
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l*o' $enise
Characteristics/Flow Characteristics

vacuum pressure: 26" Hg (660mmHg)

Flow characlerislics: at 4 5 kgf-cm'?

Max. vacuum pressure: 14" Hg (360mmHg)

Exhaust Characteristics Flow Characteristics Erhaust Characteristics Flow Characterl6tics

Exhaust Characteristics Flow Characterlstics Exhaust Characterlstics Flow Characteristics

Exhaust Characteristics Flow Characterlsllcs
2A

P24
.= 20
I

E  1 ,

E a

suction flow late (scFM)
0 .35 .70 105 14{)

Exhaust Characteristics Flow Characteristics

Exhaust Characteristics Flow Characteristics Exhausi Characte.istics Flow Characteristics
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tlzHl $enies I
One touch connection Threaded connection

tube diameter0B
C D

E

o I +
G

Threaded connection

Applicable tube diameter 0J

* In parentheses are the dimensions lor L type
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lllglr Flow lype
Body-Ponted Iyru

High tlowBody poded Type

Model Per{ormance , i
type i l

High vacuum
pressure type

26
(660)

43

r-:--l:i:_:
, i

55
3la 95

L, . , . 1 s : :
High suction

flow type
1 6

(400)

-ta 3la 43
ZHl8DL 1 . 8 3la

"/e 55
r l

95

Specif ications

Ejector Symbol

__-IR
+

I

zHooD

{ow To Order

Max. Suction Flow Rate/Air Consumption* scFM lNaminl

4.60 (130)

Note) vAc. pon size Note) EXH. port sizejsg"g"[Ed,r,{ef ts",biJ $,
I ]o?t-qt l_-!el!-l I rog I ve I NerF lI ro4 | 1/2 NprF | | roo I vz T r.rplE l

Note) Refer to diagram O for port sizes in relation to nozzle diameter.



ztt senies I
Exhaust Charactelistics/Flow Characteristics Flow characleristics: at 4,5

atr

Max. vacuum pressure: 26" Hg (660 mmHg) Max. vacuum pressure: '16" Hg (400 mmHg)

Exhaust Characterlstlcs Flow Characteristics Exhaust Characteristics Flow Characteristics

Exhaust Characteristics Flovv Charactcrlstics Exhaust Characteristics

F 9

o :
E b

3 - .
t L 9

€ :
a 4

I

E
€

s
15 30 45 60 75 90

Supply Pressure (PSl)

Flow Characteristics

Exhaust Characteristics Flow Characteristlcs Exhaust Characteristics Flow Characteristics
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ZH18D (mm)

)

(mm)



illl|l . ttt Senies I

Basic
Symbol

6 - O are example applications (with peripherals).

Precautions in case ol power
outage
Use a N.O. supply valve for ejector to
operate with self-retention function,

Adsorptlon due to small nozzle
diameter
In the case of adsorption of eleclronic
components and precision tiny
components, especially when
adsorption nozzle diameter is on order
ol 61mm, nozzla can throttl€, and
vacuum switch remains on. In this case,
gauging by the vacuum switch cannot
be performed. Use the ejector
compatible with this nozzle and employ
an appropriate vacuum switch which
has better pressure difierential
accuracy. (See modsl ZSP1, p. 26,
85.)

Excessive leakage from
adsorption area
lf workDiece has a vent hole or if air
leaks from batween the pad and work,
ejector with large nozzle diameter and
large suction flow rate will be best.
lf possible, make a leakage estimation
by effective oritice area on the leakage
side beforehand. Vacuum Dressure can
be worked out by flow characteristics of
the ejector.

Blow-off valve
2-oort or 3-oort valve is ideal for blow-
ott, and a low vacuum compatible valv6
is recommended for lhis Duroose. The
insertion of a n€6dle valve can regulate
the flow of breaking air.
Breaking pressure should be at least
atmospheric pressure.

Suction filtel
To prevent ejector and valve from dust
and contamination, application of a
suction filter is recommended. (Series
NZFA. NZFB)

O Full circuit system lO 3 port selector system

@ Switching pressure/vacuum sides @ Common exhaust type
(Mlarge pipe for exhaust)

lg'.r"



Iilten con[letely isolales uacuum
lnom contamination Foilems

G0llected dusl Inom entering lanlt
in filter element can be pump exhausted and will not tall back into the vacuum

tank when replacing fil ler element

used lo Uolect auxiliany equipment Inom mrticle conhntinalion
eiectors. vacuum switches, vacuum valves, etc ).

and ligftt weiilt
is made of light weight aluminum alloy and is compact in design

russiile
manifold mounted up to 1 0 stations for saving sPace.

anea of element
tion area due to pleated element design permits longer maintenance cycle.

ol element
simple replacement without the need for tools.

dinection is Inec
orientation does not affect filter performance.



$uclion lilftn

NIFA $enies

NZFA1OO

I

I

NZFA2OO

Model Specifications

* Please contact SMC representative when using fluids other than air.

Accessories . Options
lvlodel NZFA1OO NZFA2OO Note
Single Bracket Ass'y BP-1H BP-1H
Manifold brackets
(1- 10 stations) zzFAl- zzFA2-

With bracket, bolt, nut, washer.
(2 pcs. each)

Material
Description Material
Cover Zinc die-cast

Aluminum die-cast
Gasket . Seal NBR
Element Polvester . ABS

Part No. of Element

Part No. Applicable filter
model

Element size
inch (mm)

EJ001H-030NNZFA1 OO 1,69x1.65x0.47{43x42x12)
EJ101H-030NNZFA2OO 1,69x1.57x0.87{43x40x22}

How To Order How To Order/ Manifold

NZFA
On 

"r",ron 
O*T-

Applicable filter
(Recommended airflow)

10O - 1.8SCFM (soN/min)
20O - 7.1SCFM (2ooNehin)

Bracket (lndividual units only)
(blank) - Without bracket
L - With bracket (1pc on the left)
R - With bracket (1pc on the right)
L or B is left or right of the filler lN port

Port size
T01 - 1/8NPTF (NZFA1oO)
T02 - li4NPTF (NZFZ200)

Indicate in parallel lhe air suction filter and
manifold brackets.

Example) In the case of 6 stations ol air
suction tilter NZFA (single):

ZZFAl -06 . . . . . . . . . . . . - . . . . . . . . 1 pc.
'NZFAl0O-T01, . . . . . . . . . . . . .  6  pc .

I.Assembled with left and riohl bracket



)

Use and Application Examples

Areas -

Machines -

Functione-

semiconductor. electronics relaled induslry,
automobile assembly, food induslry.

roboticsi/material handling, automatic assembly
machine, automatic transpo( machine, pick and place,
painting machines.
vacuum transporting, suclion devices, vacuum
generated air flow.

)

Application in a Vacuum Pump Type System

Application in an Ejector Type System

Construction/Seals

I *uo $eries

Ftuid _ Air
Material - Polyester
Filtration- 30pm
Pressure - Secondary pressure side is open to air.

lD (lnslallatlon)
. Check carefully lN and OUT locations before mounting
. Reserve enough space on the cover side to allow element

maintenance.
. Check sealing on the piping thread and clean or replace it to prevent

reaKage.
O (Replacem€nt)
. When element is clogged, stop the operation, and clean or replace it.
. When assembling or disassembling, prevent gasket and seal from

being damaged (scratches, nicks).
. When reinsening element, check the direction symbol on the case

and element. (Note that reverse orientation prevenls closing the
cover.)

Flow Characteristlcs

0 3

o.2

7

5

E

E

Springpin Set screw

)
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NztA Senies I
Single/ Dimensions inch (mm)I

Note) The diagram on th€ lett is lor NZFA200. The
bracket localion shown is on the left sid€.

Manifold / Dimensions inch (mm)

Ery€lceg4rye dJcyls

,*t----$bd Port size A B
NZFA1OO 1/8 NPTF 0.75 (19) 0.71 (18)
NZFA2OO 1/4 NPTF 0.94 (24\ 1 .10 (28)

I

o 9 1 Model Syrnbolll,o. of stalions

3 8 1 0

NZFAl OO
L1

't.50
(38)

2.20
(56)

2.91
(74)

3.62
(e2)

4.33
(110)

5.04
(128)

5.8i1
(r48)

6.46
(r64)

7.tf
(182)

7.87
(2m)

L2
t.s7
(50) (68)

3.39
(86)

4.09
(r04)

4.80
11221(128)

6.22
0 58)

6.gt
076)

7.64
(1e4)

835
12121

NZFA2OO
Lr

t.89
(48)

2.99
(76)

1.09
(104)

5.m
(r32)

6.30
(r60)

7-&
(188)

8.50
(216)

9.61
(2441

10.71
127z',t

11-81
(3m)

-2
2.$
(60)

3.{6
(80)

4.57
(116)

5.67
(1,t4) Ir72l

7,87
(200)

ag0
tz26l

'r0.06
(2561

fi .18
(2M)

12.28
(312)
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uacuum cincuit Gontamination tnouile
uacum eicclon$, [umF, sruilctes and valves lnom mrticle conhmimlion.

of tubing can be set at any angle from 0' - 360' via the universal joint on the inlet
Ele 0nisnhili0n.

removal of the transparent cover, the element can be changed quickly without tools or
ntflintenancc.

J
fitlingsInch or metric size tube

0ne-Iuclr lilting IRe EIE conrcctim$.
button is red for inch sizes and blue for metric sizes.

and ll$tweiilt.
and lightweight molded resin material.

inline suction filters with one-touch fittings and replaceable
r elemenls.

catalog #N402.
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$uclion lilEn

IllZFB $erirs

'Flow tale in less than 0-43 PSI (o.o3kgtcm'z) ol the inrtial pressure drop

Spdcifications

Symbol
,/\.< i >,v

Principal Parts

How To Order

Model

Description Material
Body Polyester
Cover Transparent nylon

Universal ioint Polyester
cap i3,6048 (Electroless plalingl

Element PVF
'O" rino . Packinq NBR

Replacement Element

Kit No. Applicable tiller Elem€nt siz€
inch (mm)

F34S-A zFB101
zFB100

o0 93xo0.24x1 30t
(@10xs6xL33)

t-35S-A zF8201
ZFB20ll

a0 47x00.31x1.651
lo12roBxL42')

F35S-A zFB301
zF8300

r0.55x60 39xL771
(614x610x145)

l€9s-A zFB401 r0.71 xo0.55 x2.361
(o18xo14xL60)

Note) Replacemont O- ng s€al included with
reolacement elefienls

srze
Symbol Flow SCFM (N/min)

lnch slze'
(Rebase
butlon:

Fed)

MAX 0.7 (20)
MAX 1.1 (30)
MAX 2.1 (60)
r\rAX 3.5 (100)

Mili size'
(R6l6as€
butlon:
Blue)

MAX 0.7 (20)
rvAX 1.8 (50)
MAX 2.6 (75)

lN . OUT ADDlicable tube O.D.
SymbolTube size l\,lodel

Inch
3ize'

@3h6" NZFBl  Ol

@1/4"
NZFBl  Ol
NZFB2Ol

s3/8" NZFB3Ol
@1/2" NZFB4Ol

i t i
slze

o4mm zFB100

oGmm zFB100
zFB'200

oBmm zF8.200
zF8300

o10mm zFB300
can

o8mm can be used with 5/16'tubing.

I

I 6



NltB $enies
Use and Application Areas Flow Characteristics

)

Basic- Semiconducior/Eleclronicsrelatedindustry
Automobile assembly, Food industry, tdedical
instruments, General assembly machines

Machlnea - Robotic arm/Material handling, Automatic assembly
machine, Automatic transport machine, Pick and
Place, painting machine,

Application To Vacuum Pump Type System

Application To Ejector Type System

Construction/Packing List

On€-touch fitling

Body

o O' ring

Ohe-touch

)

Packlng List
Transparent cover

Fluid - Air Temperature - Ambient temperature
Measuring pressure - Secondary pressure side is open to air.

(Application ol pressure)

I
a ZFB10G04

(sm)

3.9
(r 0o)

2 0

(s)
0 .1

E

s
E

E

o-

1 4 3
(0.1)

e (0.0s)
5

=  0 . 1 4
i6 (o.o1)

o.o72
(0.005)

0  014
(0.001)

0.007
(0.00os)
0.0043

(0.0003)

a ?F810G06
zFB10r{5,.07

o zFB200-0c
zF8201-O7

c zFB2m-m
o zFB3tx)-0a,-10

zFB30tnl
o zFB401-13

18 0.25 0.35(51 (4 (1ol
1 . r  1 . 8  2 . 5  3 5 7 . 1

(mo)(301 (5ol (70] (1001
Flow SCFM (N/min)

O Insta a on
. th6ck caretully lN and OUT locations before mounting.. F€s€rve enough maint€hance space on the cover sida to assemble and

qisass€mble element. (R€ler lo dimensions.)
. F€fer to precaution ho. a, concerning the tuhe conn€ction installation.

O FlttingB
. Selgctlng Tube

When using a brand ot tubing other than SMC. examine carctu y the
tolerance ol the lub€'s O.D.
Nylon . soft nylon lube - + 4 mits (O.1mm) ma.x.
Poryurethane tube - t 6 mils (0.15mm) max.. In{elllnd tube

3"1ji:;:T"ff:it",trl!Yradv, 
beins caretur not to damase its extedor.

Grasp the tube, and slowty plrsh it in until it comes to a dead stop.
Do-nol bend the tube sharpiy adjac€nt to the fitting. Be sure to liave
sunEtent |engln to aC@mmodate bending radius.

. Removlng tube
Pul od the tube whiie pushing th€ r€tease cofiar (lnsufficient depression
or the retease coltar results in difficulty pulling out the tube and may resuh
In qamage to me uDe.)
Belore reuse ot the removed tube, cut ofi any damaged portion.

=t

Univ€rsal
joint -

No. Description Part No.
zr81tn,fil zFB&0.mI uF8300,3112FB,401

o "O" ring for
lransparcnt cover sl1.2 s12.5 sl6 s18

O ring is inc-luded when spar€ €lement is od€red. See peviaus page.
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lllltB Seniesl
Dimensions Element Change Procedure I

O StoD the ooeration and reduce lh€ intemal
pressure ol the filter to almospheric
olessure.

C Turn the transparent cover in the
counterclockwise direction and position lhe
arrow indicator on the transparenl cover
from the "L' (LOCK) position to lhe 10'
(OPEN) position.

C Pull the kansparent cover downward to
access the element. Remove any dusl
trapped in the transparent cover by air
blowing. (Check for damage to the "O"
ring. Replace il necessary.)

C Insert a new elemenl into lhe body.
O Set the arrow indicator on the lransparent

cover to the 50" side, push the transparent
cover into the body and turn the arrow from
the "O' oosition to the "L' gosition to LOCK
In ptace

O Restad the operation.

(

Model A c o E F G H J K L M N

lnch
Slz€

2F810105
26

53
54

22.5 12.5
24 17 -5

1 5 50 15.514.4 12.8 8,5
zFB101-07 242 17.7 114"

zFB201-07 52 28 24.51 13.s1 27.21 19.71 t6 G1 17.5116.6115.21 1t4" 9.5
zFB301-11 30 70 27 14.5go.221.7 17 21.5 s 18.53A 11
zFuol-13 64.5 34 8?.5 30.5 16.5 34 24 21-5 81 25,6 23 21,7 1 2 13.5

ifltl
Size

zFB100-04 ,t8 26 2.5 12.5 21 17,5 t5 50 15.5't4-4 12.4
4

zFB100-06 6
zFB200-06

28 65 24.5 13.5 27 19.5 16 61 17.5 16.6
6

15.2- 9-5
zFB200-08
zFB300-08

57 30 27 14.529.5 21 1 7 2t .s  16
I

i -  11'10zFB300-10

I
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tw0-G0l0n single ouput digital $wtich

[night LE0 dual-output diffial switch

Solid State Vacuum Pressure Switches

Specifications
Switch N4odel

ZSE3O ZSE4O ZS IVI l ZSPl

: :
; i

Digital Display
HEO & GTEEN LUU a

Fed LED e

No Disolav a a

Selectable Display Un a o

Piping Tube Fittinq a

Port Thread a a a a

Available Outputs
Contact onlv a

l  N P N a a a
,1 PNP a

2 NPN a

2 PNP a

Analoq VCD) a a

Analog (mADC) a

Wiring Flyinq Leads a o a

Plug-in connector a a

Compatible Systems (N)ZX, ZR a
(N)ZM, ZMA a

Options Panel Mounting a a

Built-ln Suction Filter a

8 1



E$tW $erins

. Compacvlightweight

. Long life

. Diaphragm design:
Solid-state non-contact
Reed type contact

. l 1 5 V A C t y p e

. Shield plate standard
Prevents external intederence

Operation

How To Order

ZSM1 . Vacuum Switch Specifications
Model zsMl-T115 zsMl-T121
Switch typs Non-contact Contact (reed)
Media Air

Um Pr€ssure 75 PSI (2-5.skgflcm,)
€: Range
re, Range . , .

40*140.F (5-60"C)
-8 * -26 in.Hg C200 - -600 mmHg)

mum Hystsresis
; - - + ]

, t " r  L " " F  
- ' : . , f

4 .3 in .Hg (110 mmHs) 5.9  in .Hg (150 mmHg)
24 VDC '115 VAC

Lighting under ON condition (LED)

Use vacuum setting screw to adjust set
point. Turn screw clockwise to increase
vacuum pressure, counterclockwise to
decrease vacuum Dressure setDoint.

Electrical Specifications

zsMl-T121

ZSMl

Connecting with Sequencer
(ZSMI -T1 1 5/ Non-Contact type 24 VDC)

(

zsMl-T115
Power supply voltaoe10-26 VDC
Operating voltage 30 VDC or less
Current consumption24 VDC; 16mA or less
Internalvol lage drop 100mAi 0.8V or less

15OmA; 1.5V or less

Port thread

-Special order

Operating voltage 11sVAC
Current 5.-17m4

IRed wire: Power source for operating switch (+).
White wire: Connect with output load. (Sequencer input or output relay).
Black wire: Connect with power source ground.

a2



zsMl-T115/-T121

Z$Ml $enies

I
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2-Color Display Type
High-Precision Digital Pressure Switch

Series

3 * rs &* r #fg e tw { dfsp f rxrr cr"d/r; r*tq -.&'drdd {. * *fs rs ss'e
s *: # z xeg * *aw rd. fsg$ xr; .x' e* ex r ryege f r rax f f r*sz s"s€ s$ c'€sts

,€ x€$krexex #xsrwf*x, srx*?rgts' css"e d;s,€x{f,#&fx
rfse

(

(

$.lp&q ssllal e*xec9**i*xa:l {see ?"F€: qi***c9e$ xt x g}anc*3

@ 8 m



)

! Space-saylng improvement
Economical use of space

Applicable
panel thickness is
up to 6mn,
(Panel mounting)

With analog output

I In addition to the conventioqal voltage output type (1 to SV)

Current output type (4 to 20mA)
ts now available

. Convenienl when longer widng is requiled
I . Excellenl noise resistance

calibration

ffi l

ilandoce{

this twclioD

: High-precision
resolution: U1fi)0

Raised rubber
button controls are
clearly set apart,
simple to operate,
soft to the louch.

Plug-type
connectors take the
burden out of wiring
woft anq
marntenance.

7 r - '  -  ' - - -  - -  -  - ' -  - - - -  -
i VacuunvLow pressure (ZSE30) Posilive pressurc {lSE30)

, *m " " 'm  l

I
Variations

"
-;m

Oulput

0 zkPa 0-o01MPa
NPN/PNP open cojlector (1 output)

Voltaqe oulour 1 10 sviCurenl outp,rt: zl Io zO,nA
45mA or less (7Or?A or l€ss Iot cwrcnt aulut)

.  .Opt io ' l . Panel rnountBracket



2-Color Display TYPe
High-Precision Digital Pressure Switch

series ZSE30/[SE30
How to Order

N i l

Without lead wire

ffi
. , , ! r  t :

(

ISESO

ZSE3O

PipinE specification
'| R 1/8 (with M5 female thread)
' I NPT 1/8 (with NI5 female thread)

(

For vacuunvlow Pressure: kPA
For positive Pressure: MPa

When optlonal parts are required separately. use the lollowhE part
numbers to Place an order.

25 NPN output
65 PNP output
25 1 ta 5V outF{rt
2a 4 to 20mA outpul

Nll NOne

A

Bracket

l$ *l
*al

B

Note) Fixed units:

:Opfion' , ' Note

Lead wire with connector zs-27-A Lead wire length: 2m

Bracket zs-27-B With mounting screws
lM3x5L :2Pcs . )

Panel mounl adapter



H i s h-p reci s io n D i s *"l?::3: :l:J8'*llifi series Z S E 3 0/ I S E 3 0

Specifications

zsE30 tDEitu ,

Rated prcssure range -100 to 100kPa 0 to lMPa
Regulatln9 pre6sure range -101 to 101kPa -{.1 to lMPa
Proot prassure 500kPa 1.5MPa
Settingy'Display resolutlon 0.2kPa 0.001MPa
Fluld Air, Inert gas, Non-flammable gas

Power Eupply voltage 2 to 24VDC +10%, Ripple (p-p) 1C9; oI less (with power supply polarty prolecton)

)urrent consumPlion 45mA or less (70mA or less for current output)
NPN or PNP open collector output: 1 output

Max. load current 80mA
Mat. applied voltage 30V (with NPN output)
lesidual volleqe '1V or less (with load current of 80mA)

Fesponse tlms 2.5ms or less (Besoonse time selecloN l{,ih anfd]al1eI nq llnc1ion: 20ms, 160ms, 640ms 1280ms)
Short circult prctecdon With short circuit

Hepeatability iO.2% F.S. t2 diqits or less i0.2% F.S 11 digit or less
Note ?)

Voltage output
Output voltage: I to 5V 12 5% F.S. or less (with rated pressure range)

Linearity: 11% F.S. or less; Output impedancei Approx 1ko

Nole 3)
Currcnt output

Outpul current: 4 to 20mA; t2 5% F.S. or less (wilh rated pressure range)
Linearity: !1% F.S. or less

Maximurn load impedance: 300Q with power supply voltage of 'l2V;
600c2 with power supply voltage ol 24V

l\4inimum load impedancer 50o
Hysteresis mode Variable
llindofl companlor modc

Dlsplay
3 1/2-digit, 7-segment indicator, 2-color display (red and green)

Sampling cycle: 5 times/s
Display ac,curacy 12olo F.S +2 digits (25'C) t2% F S. i1 digit (25'C)

lndicatlon light Lights up when output is ON (Green)

Temperature characterlstics +2% F.S. or less (based on 25'C)
Enclosure lP40

Operating: 0' to 50"C; Stored: -10" to 60"C
(with no freezing or condensation)

Ambionl humidiv range Operating and stored: 35 to 85o/. FtH (with no condensation)
Withstand voltagc '1000VAC for 1 min. beh,veen live parts and enclosure
lnsulation tesistance 50MQ or more between live pads and enclosure (at 500VDC)
Vibration resistanc€ 10 to 150H2, 1 smm amplitude in X, Y, Z directions for 2 hours each
lmpact r-sistance 100m/s2 in X, Y. Z directions 3 times each
Port size 01 typej Fl 1/8, M5 x 0.8; T1 type: NPT l/8, M5 x 0.8

Material
Front case: PBT; Rear casei PBT; Pip ng portr C3602 {eleclroless nicke plated)

Sensor pressure: Silicon; O-ring: NBR

wdght 439 (without lead wire)

Note 1) When switch output is selected, analog output is not available.
Nole 2) When voltage output is selected, a simullaneous selection of switch oulput and current output is not

available.
Note 3) When current output is selected, a simultaneous selection of switch outpul and voltage output is not

availab(e
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series ZSE30/[SE30

Dimensions

1/A

With bracket

Panel mount

-34.s
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2-Color Display Type
High-Precision Digital Pressure Switch series ZSE30/[SE30

Dimensions
'

)

Panel titting dimension

1-pc. mounting Muliiple (2 pcs. or more) horizonlal mounting

Multiple (2 pcs, or more) vertical mounting

€'s

)

3 1  r n p c s  + 3 . 5 x ( n p c s  1 )

31i. 24 and
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ISE40

ZSE40

Noto
Whon oquipp€d with aulo shift function, t€ following rarE€s can be set

I

* When optional parts only arc requrred,
orcbt wrlh the Dart nlrmbers inside ( ),

Nore 1)This will no longer be sold lor use in Japan
anea tie n€w woighl and Measure Act s
inpl€menl€d (Oclobsr,l 999)

No16 2) Fir€d un(s
For vacuunvcompound pressur€ : kPa
For posilive p€ssure : MPa

Lead wire length

Bracket

ffilruI

Panel mounl

Panelmounl (2S,24-C)
+ Front protective cover

(zs-2+A)

@iul
(zs-24-B)

@
: R1/8 (with M5 female lhreads)
: NPT1/8 (with M5 fernale

- C4i Wth o4 One-touch frtting
' C6: With oB One-louch fitting

* op!onal

Input/Output specitications
unI
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l

Ai., Non-conosive/Non-f la|nmable
I 06,/0 o. less

NPN or PNP 2 ouFuts 80mA
30VDC (wilh NPN outptlol\,lax applied vollage :

Residualvohaqe 1 V or less (wilh 80m,q bad current)

+2olo F S. tl

3112 LED display 5 limes/sec )
or less (at ambient teoperarure oi 25 *3'C)

or solo 5ms or moae
tP65

)

Outsut voitager 1 to 5V t2 5% F S or less (in rated pressure range)
Lrnear i ty :*1% F S or  less

Oulpul impedance i Appfox 1k(l

!o 85% RH
lor lmin between and

50Mti or more (at belween bad wires and body

In X. Y, Z directions 3limes each

to

12.6FS or les is at 25'C
01: Rl /8.  [ . r5 x 0 8,  Tl :  NPT1/8,  M5 x 0 8.  Wl]  F lc l  /8

C4: Wlth 04 One-louch fitling, C6: With s6 One-tolrch lining, M5: 1,15 remale threads

Nole 1) Eauipped with unit switchirg {u.rction
(Types wirho{i the unit swirching lunction use Sl unils (kPa or MPa) only )

Noie 2) For zSE4o (F)/lSFaoS-g
Note 3) For ZSE4o (F)/lSE4o-tr- *
Note 4) For ZSE4OF (compound pressure) with "psi" indication, this rs 0 03 to 0 04 psi
Note 5) For ZSE4OF {compound pressure) with "psi" indlcation, zero clear is In the

rangeolt0.01 psl

,{

Note
with aulo shifl funclion, the follor,ring €nges can be s€t

zsE40 (F)
rsE40l-22 (L)-(M)
Wirh analog oulpul

zsE4o (F)
rsE10s30 (L!(M)
Wilh ado shitt input

zsE40 (F)
rsE4of52 (LXM)
Wrth analog ou9ut

zsE40 (F)
rsE40N-70 (LHrr)
With auto shift inpul
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zsE4o(DnsE4F9i

zsE4o(FyrsE4{Fwl

I
. Fo. sla*' FEol use (1P65), ins€.t €n air tn€ ino the alnGpherc rele*e porl.

(R€br to Sreilic Prcdlrr Pr€cai.nio.ls 4 on cl€ back c.ver Ir ddlails )

I

* For sdasn prDd us€ (1P65), ins€rr af, arr tube inlo t€ alnro€dtsic rel€ase 9ort
(3d.r b Sc€da F,bduct Pr€€auliDns 4 on t}e bsd( corer [n cleilrlo )

2-[t3 x 0-5 it]r6ad dep$ 4
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For-{5

* For sphsh prcol us€ {tP55}, ins€rr an ai ub€ inb tha alm6ph6ric retEase port_
{Rebr lo specdic Producr Precaulions 4 tu detaitsl

A Caution
l- lmmediately after supplying power, there is d.ift of about io.s% ES_ Whea used

with very low pressure, allow the unit b warm up for about 20 to 30 minutes.
2- DO not use io locations where there rs sptashing or sp/ayiDg of oj,s aM sdr€nts.
L When using a commercially available s.i/itching regulaior, be sure to ground the

FG terminal.

correct pressure measurements.
Recomm€ndl€ol tsbjng (SMC)



Z$Pl $enies
Standard Type/Dimensions in. (mm)

I$Pl . ffsn[ftn
GonFnilin$utilf

Best suits small diameter
nozzle/s0,3-s1.2 (mm). See p.27
Standard with suction filtel
Optional plug-in connector
Solid-state pressure sensor aWelght 62gf a Supp[ Voltag.: 12-24VDC (Ripple al@/6 max.) a Outsot: Op€n collector 30V SomA

a lndicator light Lighls at 'ON' condilion a Con5umptlon cu.t€nl: 17mA (at 24VDC ON)
a Op€rrl ing tempeEturc: 32 - 140_F aPorlSizo:M5(10-32nom.)

How To Order -ox -rs

S-so.M.7mm
B -  o0.5-1.2mm

Connection
0X - suction filter (M5 porr)

Dimensions
Refer to NZX section, page 35.

Switch typ€
'15 - solid stare (12-24vDc)

I
85

Adsorption Conf irmation Swltch / Specifications

zsPl
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md s[aFs lon cu$lom ARplicafiion
Flat .  Deep.  Bel lows.  Oval

ol $|Ies luflflla[fe
2mm (0.08") to 250mm (9.8")

PadMatcnial$
.  S i l icone.  Urethane.  FPM (Fluor ine)

Uacuum htny
and neat arrangement with thread or One{ouch/Barbed fittinq.

Section lndex
Selec l ion  Overv iew . . . . . . . . . . . .  . .  _  -  .  . . . . . . . . . . . . . . . . . . . . . .  96
Specitications . How to Order

Zprseriesf willill,'-,"J".1.. ... .. ... .3i
Z p F  S e r i e s f  W i t h o r . ] t _ B u f f e r . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . 9 9

' w r r n  H U  e r . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  i 0 0

Zpyseriesf willilr?-,",1i1:.:.:.:::.:::::.. . : . l3l
Dimensions/Drawings

I  tv ta te  Thread Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  103
ZPT Ser ies  I  Femate  Thread Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  105

L Wi th  Buf fe r  Type. . . . . .  . . .  .  . . . . . . . . . . . . . . . . . . . . . . . .  107

I  Nra le  ThreadType . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  110
ZPB Ser ies  I  Femate  Thread Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t tS

L  Wi th  Buf fe r  Type. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .116

I  N, la leThreadType . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . .  119
ZPY Ser ies  I  Female  Thread Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  121

L Wi th  Buf te r  Type. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1A3
Ind iv ldua l  Pad Components .  .  _ . . . . . . . . . .  1A6
Assembfy  Cont igura t ion . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127
Special Use Vacuum Pads

Long St roke  Buf fe r  Type. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1AB
Ova l  Shape Pad Type . . . . . . .  .  . . . . . . . . . . . . . . . . . . . . . . . . .  j29
Ba l l - jo in t  Connect ion  Type. . . . . . . . . . . . . . . . . . . . . . ._ . . . . . . . . . . . . . . . . . . . . . . .  130
Large D iameter /Heavy-du ty  Type. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  131

anil MaintBnance
be rcmoved/rcplaced trcm adaptors without tools.

Bulfer 0ilion
compensation and contact shock absorption.



Uacuum Pads

IP $erie
Female
Thread

Butfer
Body I

firsd Y

t l . ' :

Barbed
Fitting

Butfer
Body

! | \,,*o
lihing

'One-

finin9

One-touch
Fitting

Buffer
Body t : r

One{ouch
Fitling

Bulfer
Body

f lting

Barbed
Fitting

buner
Body

Frar.Ul E Flat dribs.Cl - Deeo aDl f Bellows (Bl

Pdff iFm@nerubber(brown).F|uorinerubber(b|ackdmark)
I Conductive NBR (black dmark) . Conductive silicone (black w/mark) tl

In$fllinhffimffi Pb""","t"'t

W,,Umtmf*, t



Uentical IyF Uacuum Entny:
tll|ithout Bulfen

How to Order

Specif ications
Verticaltype

Male thread l Female tfrread

Thread
.ota

,a2:..-',iz g: .',
,T:;l6a

N I s x 0 . 8 , N r 6 x 1 M 4 x 0 7 , M 5 x 0 . 8
[ 4 5 x 0 . 8 , M 6 x  1 M5x0.8 ,1V16x l ,1 /g

s20 - s32 M 6 x l , M B x 1 M5 x  0 .8 ,N46 x  1 .M8 x  1 .25 ,1 /s
s40 - o50 M 6 x 1 , [ , 1 8 x 1 M G x 1 , M 8 x 1 . 2 5 , 1 / 8

Mountino Use connection for vacuum entrv

Pad Type Flat type Flat wlribs
Pad dia. (mm)

,  : l . . : ] ]  : l l

2,  4 ,6 ,  8 ,  10 .  13 ,  16 ,
2 0 , 2 5 , 3 2 , 4 0 , 5 0

10,  13,  16,20
25,32, 40, 50

10,16 ,25 ,406,8 ,  10 ,13 ,  16 ,20
25,32, 40, 50

:otqq, NBR (black). Sil icone (while). Urethane (brownl, Fluorine (black with markl
NBR (50"), Sil'cone (40"), Urethane (60"), Fluoine (60")

Pad dia. (mm)
0 2 - o 2
0 4 - a 4
0 6 - 0 6
0 8 - 0 8
1 0  -  0 1 0
13 -  s13
1 6 - s 1 6
20 - s2O
25 - o25
92 - o32
40 - s4O
50 - o50

S - Sil icone rubber
U - Urethane rubber
F - Fluorine rubber
GN - Conductive NBF (o2-o16)
GS - Qonductive Sil icone (o2-o 16)

Pad tYPe - - '--l
(Avail diameters: Relerto List O)

Vacuum thread dia.)

, jo
o q l
d g
> €

5 M5 x 0.8 a o
A 6 r , N / 6 x 1 a o a a

M 8 x 1 a a

o

n g

N44 x 0.7 o
B5 M5 x 0.8 o o o
B6 M 6 x 1 o a
B8 lVlS x 1 .25 o a
B0r ' /e PT a a a

List O Pad Dia. - Pad Type
, ]>:-
]TYpr I '101 t 6 , 25 40 50

a a o o a a o a a a o a
) a o a o a o a a

O a a a
86llaws o a a o a a a a o a



Uentical True Uacuum InFy:
tllit[ Buflen

Specif ications

Butfer type 360" Rotating type (J), Non-rotation type (K)
Pad size o2-s8: Std. 6mm
Pad size s10-s50: Std. 10mm

How to Order

20,25,32,40,50

NBB (50"), Silicone rubber (40"), Urethane rubber . Fluorine rubber

ZPT
Pad dia, (mm)
0 2 - o 2
0 4 - s 4
0 6 - 0 6
0 8 - 6 8
l 0  - s 1 0
1 3  -  s 1 3
1 6  -  s 1 6
20 - o2O
25 - 625
32 - @32
40 - s4O
50 - s50

U - Flat type
C - Flat with rib
D - Deep type
B - Bellows type

Material
N - N B R
S - Siticone rubber
U - Urethane rubber
F - Fluorine rubber
GN - Conductive NBR (o2-016)
GS - Conductive Silicone (@2-o16)

Mounting thread
(Applicalion: Fleler to Li$ e)

Vacuum enlry (Application: Reler to List O)

With standard bufter
JO - With butfer stroke 6mm (tot @2-s8l
J10 - With bufter stroke 1omm (tor o10-450)
KE - Non-rotation type with butfer stroke 6mm (for o2-o8)
KI O- Non-rotation type with butfer slroke l Omm (for o 10-@50)

' 5/32" and 5/16" tube may be subsliluled tor 4mm and 8nm respeclively.
{check leakage).

List O Vacuum Entry-Mounting

Nr'|0 x 1

List O Pad Dia. - Pad Type
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lloninntal Type Uacuum Entny:
Witlrout BullcD lrllilh 0ne-Iouch Tube litting

How to Order

Specif ications

2,  4 ,6 ,  8 ,  10 ,  13 ,  16 , 10 ,13 ,16 ,20 10, 16,25, 4D 6,8 ,  10 ,  13 ,  16 ,20

NBR (black), Silicone (white), Urethane (brown), Ftuorine (black with mark),
Conductive NBR (black with mark), Conductive Sil icone {black with
NBR (50 J Silicone rubber (40"J. Urethane rubber. Fiuonhe rubber

) ZPR
Pad dia. (mm)
0 2 - q 2
0 4 - 6 4
0 6 - d 6
0 8 - s 8
1 0 - o 1 0
1 3  -  o 1 3
t 6  - 0 1 6
20 - s2O
25 - s25
32 - e,32
40 - 640
50 - o50

Mounting thtead (Application: Reterto List O)

Vacuum entry (Applicalion: Befer to List O)

U - Flat type
C - Flat with rib
D - Deep type
B - Bellows type

Material
N - NBFI
S - Sil icone rubber
U - Urethane rubber
F - Fluorine rubber
GN - Conductive NBR (o2-o16)
GS - Conductive Sil icone (o2-o16)

List @ Vacuum Entry-Mounting

E

E 5

04 o4 Tube o a o
06 s6 Tube a o a o
08 08 Tube a a

_sf r
A5 M5 x 0.8 o o
A6 M 6 x 1 o o a a
A 8 ' M 8 x 1 a o
B4 M4 x 0.7 a
B5 M5 x 0.8 o a a

r 8 6 : ,-Es'i M 6 x l a a o
M B x  1 . 2 5 o o

' 5/3r' and 5/ i 6' lu be may be subslituted for 4mn and Bmm respectiv€ty (Check teakage)

List O Pad Dia. - Pad Type
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llonhontal IyF Uacuum Intny:
Willr Buflen lilitfi 0ne-T0uclr Tule ]itting

Specifications

M8x1 l \4a le th read
Mlox l  Ma le  th read
Mlox l  Ma le  th read
Ml4xl Male thread

Pad size s2-s8: Std.6mm; Optional see page 120
Pad size o l0-450:

Spring force

How to Order

' t0, '13, 16, 20 1 0 ,  1 6 , 2 5 , 4 06,  8 ,  10 ,  13 ,  16 ,202 , 4 ,  6 , 8 ,  1 0 ,  1 3 ,  1 6 ,

'5l3r" and 5/is' tube may be substluied for4mm and 8mm respeclively. (Check l€akage)

I
Pad dia. (mm)
0 2 - s 2
0 4 - 6 4
0 6 - 6 6
0 8 - o B
1 0  -  s 1 0
13 -  q13
1 6  - s 1 6
20 - s2O
25 - s25
32 - s32
40 - s4O
50 - s50

ZPR

Pad type
(Avail. diameters: Reler to List O)
U - Flat type
C - Flat with rib
D - Deep type
B - Bellows type

Mounting thread
(Applicationr Reter to List O)

Vacuum entry (Application: Fleler lo List O)

With standard bulter
J6 - With buffer stroke 6mm (tot sz-s8)
Jl0 - With buffer stroke 1omm (for 410-o5o)
K6 - Non-rotation type with butfer stroke 6mm (for s2-o8)
K10- Non-rotation type with buffer stroke 1omm (for o10-s50)Material

N _ N B R
S - Silicone rubber
U - Urethane rubber
F - Fluorine rubber
GN - Conductive NBR (e2-o16)
GS - Conductive Silicone (62-u 16)

List C Pad Dla, - Pad Type

, sl32" a d 5l $' tube may be substituted for 4mm and Smm respeclively. (Check leakag€)
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lloninntal lype Uacuum tntny:
Without BufleU Wilh Ban[eil ]itting

How to Order

Specif ications
l ' , .1.t ' : . , . l , ' , , , l , .: : :  t : . : :  . :  :  .
, t  I  ,  i  I  . .  .1 .

Vacuum
entry

q2-6 8::::t) 04 . 06 Nylon tube, 04 . 06 Urethane tube
o lQ-s16 04 . 06 Nylon tube, a4. 66 Urethane tube
szj-sgz 04. oO Nylon tube, @4. oO Urethane tube
s40-o5O o6 Nylon tube, oG Urethane tube

\4q,r'tirc

Connection
o2-o I M 5 x 0 . 8 , M 6 x 1 Nr4 x 0.7, N,ls x 0.8

s1O-s16 M 5 x 0 . 8 , M 6 x 1 Mls x 0.8, M6 x 1
a20-a32 M6 x  1 ,  M8 x  1 M5 x 0.8, M6 x 1, M8 x 1.25

..aAO=s5O', M 6 x 1 , M B x 1 M 6 x 1 , M 8 x 1 . 2 5

)

ZPY
Pad dia. (mm)
0 2 - s 2
0 4 - @ 4
0 6 - 0 6
0 8 - o B
1 0 - o 1 0
1 3 - s l 3
1 6 - @ 1 6
20 - s2O
25 - o25
32 - s32
40 - @4O
50 - o50

Mounting thread (Application: Refer to List O)

Vacuum entry
(Applicalion: Refer to List €)

U - Flat type
C - Flat with rib
D - Deep type
B - Bellows type

Material
N - N B R
S - Sil icone rubber
U - Urethane rubber
F - Fluorine rubber
GN .._ Conductive NBR (o2-@16)
GS - Conductive Sil icone (o2-o16)

List O Vacuum Entry-Mou
sgr,,rbolhreat aiaport srzeJ sl-i Alilos

E e
N4 04 Nylon tube o o o
N6 @6 NVlon tube o a a a
U4 o4 Urethane tube a a a
U6 a6 Urethane tub€ a a a a

.=

=

r! (D
> E

A5 M 5 x 0 8 a o
A6 t\,t6 x 1 a o a o
A8 N48 x 1 a o

F O
,6 .E

B4 M4 x O.7 a
B5 N/5 x 0.8 o o o a
B6 M 6 x 1 o o o
B8 MB x 1.25 a a

List O Pad Dia. * Pad Type

1 0 1



zPY $enies I llonimntal IWe Uacuum tnFy:
[fifi Bullctl Wil[ Banted fllling

Spring lorce (ksr)

How to Ordel

Specifications

360' Rotation tvoe (J). Non-rotation
Pad size 62-08: Std.
Pad size slo-650: Std. 1omm: ODtional see Daoe 120

0.08 o.12
0 . 1 0.3
0.2 0.5

ZPY
I

Pad dia. (mm)
0 2 - 0 2
0 4 - 6 4
06-oo
0 8 - s B
1 0  -  o 1 0
1 3  -  o 1 3
1 6 - o l 6
20 - a20
25 - o25
g2 - o32
40 - o4O
50 - o50

U - Flat typ€
C - Flat with rib
D - Deep type
B - Bellows type

Mounting thread
(Applicationr Refer to List e)

Vacuum entry (Application: R€ter to List e)

With standard bufler
J6 .._ With butter stroke 6mm (tot o2-sg)
Jl0 - With buffer stroke 'lomm (tor s l0-450)
K6 - Non-rotation type with buffer stroke 6mm (tor s2-o8)
Kl0- Non-rotation type with bufier stroke 'lomm (for s10-o50)

Material
N _ N B R
S - Silicone rubber
U - Urethane rubber
F - Fluorine rubbel
GN - Conductive NBR (o2-o16\
GS - Conductive Silicone (o2-a 16)

I
List O Pad Dia. - Pad Type

a a a a a a a a a a a a
o o a o a a a a
a a o a

a a a a a a a a a a

List O Vacuum Entry-Mounting

N4 64 Nylon tube a O O
N6 66 Nylon tube o a a o
U4 04 Urethane tube o a o
U6 EO Urethane tube a o o o
A8 M 8 X 1 o

410 M 1 0  x  1 a a
A14 M 1 4 x l a
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IPT $enies
Willroufi Bullcr llimnnsions

Pad Diameters a2. a4. a6. @8 Pad Diameters s20. a25. o32

Use Connection For Vacuum Entry

Flat type

Pad Diameters  o10.  @13.  @16 Pad Diameters s4O. s^O

Flat type Deep typezPT2sD only

Flat type

Deep typeZFT4oD onlyFlal typeDeep typelZPTlOD. 16D onlyFlat type

Flat with rib

Flat type
I I G : M 6 r 1

al Flal w h db
'10 1 7 20 38 25 43 3 1 7

12 1 7 20 38 43 3 '1 I
1 6 l 8 17.5 20 38.5 4 3 5 1 . 2 Deep type

Deep type
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IPI $enies
Witlrout Bullen

Use Connection For Vacuum Entrv

Pad Diameters o6. oB Pad Diameters a20. s25. a32
Bellows type

Pad Diameters  o1O.  a13.  s16 Pad Diameters a4O. o50

Bellows type

Bellows type Bellows type

Bellows typ€

Wdlh across flals: I

Wdth acoss fla6:8

Bellows type

Widlh across llats:
_  ( M 6 : 8  M 8 : 1 2 )

Widlh acoss tlats: 1 2

I
Bellows type

ql
1 K l

,B

Bellows type
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IPI $enies
Wififlrl Bulfen lfimensions

t
Pad Diameters s2. o4. s6. s8 Pad Diameters s20. s25. s32

Use Connection For Vacuum Entry

Flat type

Pad Diameters  a1O.  o13.  s16

Flat type Deep typeZPT25D only

Pad Dlameters s4O. sSQ

)

Flat with rib

Flat type

M4 x 0.7
M5 x 0.8

Flat type Deep typeZPT4oD onlyDeep typezPTloD . 16D only

Flat with rib

I
I

Flat type

Flat with rib

Flat type

' t0 8 6 1 2 1 I 12 3 1 . 7
1 5 5 6  l 2 i 8 6.2 12 3 1 . 8
1 8 5 8 6 12r.s8 6.2 2 7 5 3.5 1 . 2 Deep type

Deep type

l 05



IPT $enies
Witlrout Bullen

Use Connection For Vacuum Entry

Pad Diameters o6. sB Pad Diameters aZO . s25. s32
Bellows type

Pad D iameters  @1O.  a13.  @16

Bellows type

Wdth across flals: G

Pad Diameters s40. s50

-1

Bellows type

M4 x 0.7
tvls x 0.8

Bellows type

Bellows type Bellows type

wdlh adoss ftals. 12

I

Bellows type

1 0
5

25
6

25
8

31 5.5 3.85 5
8.5 8.7 ' t9

1 8 20 29 35 9.9 8.5

Bellows type
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IPI $eries
Wi[r Bulfen ilimsnsions

Pad Diameters a2. s4 . @6 . @8 Pad Dfameters @10. s13. s16
Flat type

45Frs* -

Flat type

Female Th reacl/Weight List

Flat with rib

Deep typezPTloD. 16D only

) r Adaptor plate: Provided as stahdard

Flat type

(sr)

)

2 2.6 3 5 8 0.8
4 4.8 r 6 3 5 0.8
6 7 2.5 3 5 0.8

2 .5 3 6 5 8 1

Flat type. Flat vyilh rib

Deep type

26 28

29 29
29
29

29.5
31

31  5 31 .5 32
32.5

95 95 95 95
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IPI $enies
ffi[r Bulfm

Pad Diameters q2O . a25. s32 Pad Diameters a4O. sSO
Ftat type

Deep lypeZPT2sD only

Flai type

De€p typeZPT4oD only I

Flat typrg . Flat with rib Flat type. Flat wlth rib



IPI $epies
Wrlh Bullen

llimensions

Pad Diameters @6. oB Pad Diameters s2Q. s25. a32
Bellows type

1

Bellows iype

Pad Diameters s4O. s5Q

)

Flals widtr; 12

Pad Diameters  o1O.  s13.  a16

Bellows type Bellows type

Bellows type
Flats: 0

Bellows type
M 5 X O  A

Flats:J

M l 4 X I

Fia6i 19 I
(,

)
Bellows type

1 0 25 72.5 13.8
1 5 18.5 27.5 39 /5 8 .7 1 9
1 8 20 29 40.5 9.9 8 .5

Bellows type
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Wi[rout Buffen
IPI $eniesI

I
Pad Diameters @2. s4 . 06 . @8 Pad Diameters  o1O.  o13.  s16
Flat type

Male Thread/Weight List

Flat type

De€p typezPRl0D . 16D only

(

(sf)

I

Applicable Tube

Flat type . Flat with rib

1 0 12 21 29l 46 20 25 72 3 1 . 7

1 3 1 5 21 29.! 46 20 25 72 1 . 8

1 6 1 8 12.121.5130r46.4 20 67t 25 72:
26

29 3 l 29
29 30

ZPR16 31

57 61 68

64 64 65 68
69 67 70

Applicable Tube

'5h2" tube may be substituted for4mm. (Check leakage)

1 1 0



lP[ $enles
tl|lillrout Bulhn

0imensions

Pad Diameters s20. s25. o32 Pad Diameters a4O' s50
Flat type

Deep typeZPR25D only

Flat type

oeep tydizPR4oD only

Flat type. Flat with rib Flat type . Flat with rib

Deep type
Deep typ€

'516" l.rbe may be substjtuted tot &mm (Check leakage)



IPI $enies
lllitlrout Buflen

(

Pad Diameters a6. s8 Pad Diameters s2O. s25. s32

I .
Flals widlh:8

o

L -rrr"rr@

u 2 -

t'j

Bellows type Bellows type

4P!i€!!1E!!.9P
Applicable lube O D oP

I
Pad Diameters  o1O.  @13.  @16
Bellows type

Fr4q!44[lq

I lrars wurh:8
,t i- c I Appl|cable lube o D oP Applicable lube O.D oP

I

oA l :M5x0 8 l:[t6x1 . gL
D E D I E

R(FB 6 7 2 5 20 25 71  5
3 3 9 .1

4
I I 4 7 1 0 . 1

Tube
Applicable tube o.D. 6P R sS

q4 4 20.615 .61 0 . 4
s6 6 2 1 . 616 .6 12.8

Tube
Applicable tube O.D o P

o4 4 1 5 . 8 1 1 0 . 4
s6 6 24.316.81  12 .8
68 I 18.7 | 15.2

Pad Diameters @4O. @5O

" l  " l ' l ' l E f F f e f n l  e ^  |  o L  I  r
ZPRlOB 1 0 1 6 25133. !50

20
71

25
76 13 .8 5.5

ZPRtSB 18 5 27 sB6.'52.! 734 78.5 8.7 1 9 7 .5
ZPR168 1 8 20 29137.954 75 80 9.9

E t #l#ff iJ'xl,LI v
40 43 34 47.l5 U : 76.1 25 102 92 24.4 48
50 53 38 51 t 80.1 106 96 32.4 1 9



lP[ $enies
Without Buflen

luirensions
,

Pad Diameters @2 . s4 . Q6 ' oB Pad Diameters  @10.  a13.  @16

Flat with rib

Flat type

Deep typezPRloD . l6D only

Flat type

Male Thrcad/Weight List (sr)

)

Flat type

Applicable Tube

' 19 20

23 23 22
23

23 22

50 48 50

56 54 56 54 57
co 57

Flat type . Flat wlth rib

1 0 1 2 21 29.946 5 6 1 . 7
1 3 1 5 ' t2 21 29.946 5 6 3 1 . 8
1 6 1 8 12.5 215t30146.S 5 3.5

De€p type

Applicable Tube

'5l3e" lube may be subslituled for 4mm. (Check leakage)

1 1 3



uimensions I lP[ $eries
Wtlront Buflen

Pad Diameters s2Q. a25. s32 Pad Diameters o4Q. sSO

Deep typezPR40D only

Flal with rib

Flat type

Deep typelzPF25D only

Flat typc . Flat with rib type . Flat with rib

Deep type
Deep type

'5 6' tube may be subslituted tor 8mm.
(



lP[ $enies
Wllrouil Bullen

l|imensions

Pad Diameters s6. aB Pad Diameters szl . @25 . s32
Bellows type

Applicable Tube

il ,Jpplicadglrb" e.D "P

Bellows type

Pad Diameters s4O. o5OPad Oiameters s10. a13. s16

20 23.5138.:49i 67.1
5 6

12 .4 25
24 39 49 8167.t 15.6 28 10.5

34 29 44 728 18 .9 37 1 4

Bellows type Bellows type

Applicable lube O.D. oP

Applicable Tube



nimensionsl P[ $enies
Willt Buflen

Pad Diameters s2 . o4 . o6 . @8 Pad Diameters  s10.  s13.  o16
Flat type Flat type

Deep typetzPBl0D . l6D only

Flat with rlb

@ I
Flat typ€

Applicable Tube

Flat type . Flat with rib

1 0 12 29.9 46 80 91 1 . 7
1 5 12 29.9 46 57 80 9 1 3 1 . 8
1 8 t25 21.5 n4 465 30.5

Deep type

'5132" tube may be substituted lor 4mm (Check leakage)

I  t o



IPR $enies
ffitlr Buflen

lnimensions

Pad Diameters s20 . a25. o32 Pad Diameters @4O. sso
Flat type

Deep typeZPB2SD only

)

Deep typeIZPR4oD only

Flat type . Flat wlth rib

Flat type. Flat with rib

Deep type
Deep type



uimensions I lPfi $mies
WfiBullen

Pad Diameters a6 . sB Pad Diameters s20. s25. a32
Bellows type

itp!199!!9 tuE!!.oP

X Adaolor olate: incllded shndard

Pad Diameters s10. s13. s16
Bellows type Pad Diameters s4O. o5O

Bellows type O  - _ F l a l s : 1 0

[ -

- i

Applicable Tube

F ats: 19

1 0 '16 3 3 9 50 a4 95 5.5 13.€
18.527.5 36.452.5 63.5 86.5 97.5 4.7 '19

zPRr6E l '16 1B 20 29 37.9 54 88 99 9.9 8.5

1 1 8



IPY $enies
Wllrout Bullm

)

Pad Diameters  s2.  a4 '  s6 '  sB Pad Diameters o2o. o25. o32

Flat type

Pad Diameters  s10.  s13.  s16

Oeep Type/ZPY2sD only

)

Pad Diameters @4O . sso

Flat type

Flat type Deep Type/ZPY10D. 16D only Flat type

Flat with r ib

1 1 9



nimensions I IPY $enies
Wiilout Bullen

Pad Diameters a6. oB Pad Diameters o2O. a25. s32
Bellows type

Pad Diameters  s10.  s13.  o16

I

Bellows type

Applicable Tube

Pad Diameters s4O. sSO



IPY $eries
ffi0utBufftr 0imensions

Pad D iameters  @2.  @4.  s6 .  sB Pad Diameters a2O. s25. s32
Flat type

Pad D iameters  o1O.  o13.  o16

Deep

ilats 12
..I

']"1"r

Pad Diameters s4O . o5O
Flat lype Deep Type/ZPY10O . 16D only

llELtEl2
lEl

9lMS)
flats 7 !a

Flet wlth rlb

I

Deep Type/ZPY4oD onty

Flal with rib

\T-
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IPY $enies
Wlllout Bullen

Pad Diameters s6 . oB Pad Diameters qzo. q25. s32

Bellows type

Pad Diameters  s1O .  s13.  s16

Bellows type

Applicable Tube

Pad Oiameters a4O . s50
Bellows type Bellows type

| (Barbed frttingr Series [45)

fnt
Flats:12



IPY $enies
Witfr Bullen

IIimensions

Pad Diameters o2 . @4 . sG . aB Pad Diameters  a1O.  s13.  s16
Flat type

Flat wlth rib

,

t

123

45

type/ZPYl0D.16D only

-- -

Flat type

Flat type . Flat with rib

Deep type



llmensions I IPY $enies
Wrth Bullen

Pad Diameters @20 . @25. @32
Flat type

Deep typezPY2sD only

Pad Diameters o4O . s50

Flat type . Flat with ribFlat type . Flat with rib

Deep type
Deep type

Applicable Tube



IPY $enies
lfith Bulfer

Pad Diameters s6. oB Pad Diameters @20. o25. s32
Bellows type

Pad Diameters  s1O.  o13.  o16

15.5 / \Lr
,1 Adador Plale

hrbe titling, Sefles M5)

Applicable Tube
Applicable Tube

Pad Diameters a4O . o5O
Bellows type

lube litling, Seri€s [i15)

1 0 12 26 42 76 a7 5 .5 13.85.5
1 8 524.5 44.5 55.5 78.589.5 8.7 1 9 7.5

1 6 1 8 20 30 46 80 91 9.9



zPlouo - souo

7u02 2 1.2 12 0.8
u04 4 4.4 1 . 6 7 12 0.8
u06 7 2.5 7 12 0.8
u08 I 7 12 1
u 1 0 1 0 12 1 2 3
u 1 3 1 3 1 5 4 1 3 7.7 1 2
u 1 6 1 6 1 8 1 3 8.2 '12.5 3.5
u20 20 1 5 14 4
u25 1 5 1 4 4
u32 32 4 1 5 1 0 14 .5 4 5
u40 40 43 7 1 8 18 .5

I u50 50 53 7 1 8 19 .5 7 .5

D l 0 1 0 1 2 10.7
D16 1 8 11.7 7
D25 2A 4 15 .5 20 1 0
D40 40 43 7 1 8 24.2 29
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Uacuum Pad/Gomponents

Series ZPT

eLock nng

Buffer mounting bracket: ZPBi
(tor 602 - 608 diameter pads)

Individual Pad Lock Rlngs:
s02-o08: not used
o1o-s16: ZPLI
s2l-o32: ZPL2
64O-o5Ot ZPLS

Pad Maintenance

serles zPR

oAdaptor

eloc* nng

Buffer Mounting Nuts:
MBxl: SNJ-010A
M10x1: SNJ-015A
M14x'1: SN-015A

Serles ZPY

eAdaplor

elock ring

)

How To Replace

Maln Parts

Pad is made of rubber and will deteriorate with use. The rate ot
deterioration depends upon the application, environment, and
temperature. Flsgular maintenance is suggested. Pads having
scratches, cracks and showing wear should be replaced.

-Jl
I Replecaront 

I

C Pull lock ring up until it is above top edge of old pad.
O Pull old Dad oft of the metal adaotor.
O Carefully push new pad into ptace and putl tock ring down.
O Make sure the lock ring is secure and the new padls bcked in place.
O Check to be sure there is a good seal between the pad and adaptor

lo prevent leakage.
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t|te necils ol lin Cylinden+Uacuum Pad in a single unit.
cyllnden Foyided wilfi mssase lon uacuum to nod.

a compact package with high mounting accuracy.
lar body cylinder (Series CU) facilitates easy
and space savrngs.

normally required for rod tip vacuum
is eliminated.

option for vacuum supply eliminates repetitive
of tubing, reducing tube wear and leakage potential.

ng piston rod
equipped wth guide rod.

(Pad dia.: 02-o50)

Auto switch
Reed switch: D-90, D-97 (With lamp)
Solid state auto switch: D-FgN (3-wire type, NPN, W/LED)

D-FgP (3-wire type, PNP, MLED)
D-FgB (2-wire type, w/LED)

bing system for
vacuum entry
Cap porting
The piston rod on the vacuum side is not
projected externally.
The vacuum entry tube does not move under
operaticn of the piston.
Pressure range at the vacuum port:
-29.5 inHg-85 PSI (760 mmHg-6kg7cm,).

Fod tubing
Lightweight and compact.
Afso possible to use for air blow.
Pressure range at the vacuum port:
-29.5 inHg-85 PSI (760 mmHg-6kgf/cm,).

) thread mounting>

mounting type>

lfi-r
frE +



Uacuum Pail [ylinilen

ZGU $enies
How to Order I

No. ot Autoswitches

Bore size (mm)

Cyl. type
D - Double acting

Autoswllch set screws

Vacuum Pad/How to Order

0ptions hi0hli0hlod in bluo:

L--- Prcterrcd
| | Option
| | Prcgram

(See pago 2)

Note: Standard leads are 0.5m. "L" |s added for
3n l€ngth option (all models).
Ex ) FgNL-D-FSNL I

Autoswitch

O For applying to male thread rod tip:

ZPT
o For applying to direct mounting rod tip:

ZP x11-T-suni* 

"y.uorPad dia. (mm)
02_o2
0 4 _ o 4
0 6 - 0 6
0 8 _ 0 8
10 _  o .10
1 3  -  @ 1 3
1 6  -  @ 1 6
20 - @2O
25 _ a25
32 _ a32
40 - s4O
50 - o50

Pad dia.
(mm)
02_o2
0 4 - o 4
0 6 - a 6
0 8 - 0 8
1 0  _  o 1 0
1 3  _  o 1 3
1 6  _  s 1 6
20 - szo
25 - o25
32 - s32
40 - s4O
50 - 650

. Material
N - N B R
S - Silicone rubber
u - urethane rubber
F - Fluorine rubber
GN - Conductive NBR (s2-o 16)
GS - Conductive silicone (s2-o16)

List o Pad dia.-Pad

Material
N - N B R
s - silicone rubber
u _ urethane rubber
F - Ftuorine rubber
GN - Conductive NBR

(o2-o16\
GS - Conductive silicone

(@2-@'16)Pad type
(application:
Refer to list O)
U - Flat type
c - Ftat with rib
D - Deep type
B - Bellows type

Pad type
U - Flat type
c _ Flat vYith rib
O - Deep type
B - Bellows type I

Thread (l\,lust match cvl. rod3nd - see dimens.
Thread Dia. s2-sB o4(}o50

B4 M4 x 0.7 o
B5 M5 x 0.8 o a

Thread B6 M G x l a o
B8 M8 x  1 .25 o a
8 1 0M 1 0  x  1 . 2 5 o o

;;rol2 25 40
Flat type I a o o o a o a o o a o o
Flat with rbl- o o a o o a a o

eep tvpe l- o a o a
Bellows | - a a a a a a o a a a
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ZCDUKC
Male

Pad

Pad

ZCDUKD

ZCDUKO

ZCDUKR

Cap porting

Cap portlng

Bod porting

Rod porting

direct mounting

zPf
(v&uum pad !*' r6ma. ihrcad adapr6r)

V*rrr F 8:6
lhread

direct mounting

ZP

I

Mounting

l

t

Specifications

us€d should be l€ss han lh€

s1 O, 6j6-1 0 pst (o.7kgflcm,)

VAC - 85 PSI

D-97L - With lamo, lead wiro lenoth 3m
D-F9N - 3 wire NPN, wilamp, lead 0.5m
D-F9NL- 3 wire NPN. Mlamp, lead 3m
D-F9P - 3 wire PNfl dlamp, leads 0.5m

D-FgB - 3 wire NPN, Mlamp, leads 0.5m
D-FgBL - 3 wire NPN. Mlamp, lead sgm
Refer to P97 for detail.
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Standard Stroke
Cylinder

bore
(mm)

Double actinq.sjnole ro !19
5 1 0 ' 15

l o a O o a a o
1 6 o a a a o a
N a o o a o a o o
2 3 : a o o a o o o o
t2 o a o o a a a a

Cylinder-Applicable Pad (See also section for ZP Vacuum Pads, p. 87)

Theoretical Force/Double Acting Type unit:ksr (rbr)
Rod dia.
,(mm)

Etfective Op€ratinq pre€

t 0 4 0.66 1.9(4.2) 3.3(7.3) 4.6(10 .1)
6 1 .73 5 . 1 { 1 1 . 2 )8.6(18.9)12.1Q6.61
I 2.64 7.9(17.4)13.1(28.8)18.4(40.5)
'10 4 . 1 2 12.3(27.120.6(45.3)28,8(63.4)
1 2 6.91 20.7t45.5\34.5(75.9)r8.3(106.31

O In case of rod tip male thread
Cylinder Pad (ZPT02- t0)

Model Bore Pad dia. Thread
dia.6 8 10113

zcDuKc
T.:nUK.r

1 0 a o a a M4 x 0.7
1 6 a a o a o o a M5 x 0.8
20 o a a a o a M 6  x  1 . 0
25 a a o o o MB x 1.25
32 o o a o o M' l0  x  1  .25

O In case of pad direct mounting

rype

lvlinder Pad (2P02-50OO)
Bore
(mm)

Pa ')
2 o I 1 0 o l

10' a a o a
1 6 a o o a

o O a
a o a

o o

Auto Switch Soecifications
Auto switch
modeli type

Reedswitch Solid slaie auto switch
D-97 D-FgN (3-nre NPNTID-F9P l3-wire PNp) }F9B

lC circuit,
Relay, Sequenc€

controller

Relay,
Sequence
controller

Relay, Sequence Controller
24VDC Relay,
Sequence
controller

Load voltaoe24VDC ot less 24VDC 28VDC or less 24VDC 110-?JVDC)
Inlernal
voltaqe drop

0 2.4V N4ax. 0.4v
or less

1.5V
or less

4.5V
or tess

Leaka0e cuffenl 0 0 24VDC@ 1oFA or less 24VDC@1mA or lesr

ope16ling time ' l .2mS 'L2mS 1 m S
lndicator lamp None ON: Red light emitting diode
Lead wire entry Grommet

Heat resistant
vinyl sheathed lead wire

u.zmm', z cofe u.5m

Oil resistant vinyl sheathed lead wire
02.7, 0.15mm, (3-core); o3.2, 0.18mm, (2-core)
3 core (Red, White, Black)

0.5m
2 core (Red,
Black) 0.5m

lmpacl resishnce 30G 100G
hsulal[oo. resistaDo€ 500MO or more for 500VDC (Between case and cable)
$!llil!:lqtlqs.el
IE66niCrr'!

For 1 min. at l000VAC (Betvveen case and cable)
40 - 140.F (5-60.C) 14 -  140.F C10-60"C

E 0Vilandr€ntal
Pigleition'r ,

IEC Standard lP67
(Water & oil proof)

IEC Siandard lP65
(water & oil resistant)

I
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Auto Switch Internal Circuit Auto Switch / Setting Position

lntl$enies
(Figutes in mil l imeters)

Reed Switcht D-9{t

(Note) Negalive figures in lhe table indicate the
dimensions ol mounting non-externallo lhe body

D-97

Contact Protection Box

D-F9B

How To Mount Switch

a D-9 type switches have no internal conlact
proteclion cicuit. If currenl load is inductive
and lead wire lenglh is greater than 5m, the
contact protection box is necessary

How To Use Shield Plate

Switch side 0.5m
Load side 0,5m

o-sE
o-rsE

a When using cylinders with autoswitches in
bore sizes of a16 or more, i f  lhe mounting
pitch 1 (see illustration) is within the range
shown in the tabie then the shield plate
should be used.
Autoswitches may perform erratically if plate
is not used (Not necessary for bore o10)

,

a When tightening the auto switch set screw,
use a small screwdriver. llghtening torque
should be 0.9 - 1.7 in-lbl (1-2 kgl-cm).
a Auto swilch set screw is a special split-pin
t!,pe (with urethane dampeo which is caplive
lor this aoDlication.

Shield Plate/Parts No. (Options)



itu trn,r, I
Construction/Parts List
Cap porting, Male thread type (ZCDUKC)

Pad direct mountlng
czcouKD) In c€sg of0lO

Rod porting, Male thread type (ZC DUKO)

Pad direct mounllno
(zcDUKR) -

In cas€ of C 10

Seals

Piston seal NBR DYP-10 NLP-164 NLP-2OA NLP-25A NLP-32A
Rod seal NBR DYR-4K DYR-6K DYR-8K DYR-lOSK DYR-12
Gasket NBR ol0x oB x s1 q16xs14 xs1 c t 8 c22 c29

Gasket for cap NBR o11 xsg x o1 s 1 5 x o 1 3 x o g cl6 c 1 8 c22
Piston aasket NBR 0421\s279x0071,635x0435x01a825^B5 l9x014 UO c10
Seal washer NBR . Rolled steel WCS4 x 0.7 WCSs x 0.8 WCSG x 1 WCSS x 1 WCS10 x  1



20+Slroke

s16-a32

)

26 1 4 M4 x O.7 5 M5 x 0.8 6 1 8 4 12 40 1 9 . 5 7.6 Depth 12.5 1 5 . 5 85.5

29 1 6 M4 xO.7 M 6 x  1 O 8 20 5.5 9 t o 46 9.5 Deplh
8 13.5 19.5 96

20 M5 x 0.8 A M8 x 1.25 1 0 28 5.5 9 20 50 9.5 Deplh
I 1 9 24.5 104

42 24 N,l5 x 0.8 1 0 [,110x 1.25 32 6.6 13.5 24 52 1'l Depth
1 1 . 5 21 30.5 I  t o

)

' shorrer DdRle units al€ available, wilhod magnal lor auloswilch capabiltv



a10

s16-s32

i /5 x 0.8 M5 x 0.8 5-30 5 7 20 32 2 7 8 28 16.5 31
N,l5 x 0.8 1/8 (PT) 5-50 6.6 8 26 40 o l o 20 33 1 9

M5 x 0.8 1i8 (Pn 5-CU 8 32 50 1 0 1 0 '10 20 22 43.5

zcDUKDs2 l1/8(PT) 1/8 (PT) 5-50 1 1  . 5 10.5 40 62 5 1 2 11 ' t2 29 22 35

R

1 2

T'6
40 1 9 , 5 7.6 Depth 12.5 15.5 85.5

46 21 9.5 Deplh
at

'13,5 5 1S.5 96

33 20 M5 x 0.8 8 1 0 28 5.5 I 20 50 21 9.5 Deplh
I 1 9 c 24.5 104

42 M5 x 0.8 1 0 32 6.6 13,5 52 11 Depth
1 ' t . 5 21 30.5 1 1 6

I
'Shorler pron€ unils are available, wilhout hagret tor dtostidt capabililv-
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2-d34 Tho lsh  hoe.

s16-a32

l l l l l r l l , ' r . P d r t : d i z e  . B

M5 x  0 .8 M4 xO.7 5-30 '11 20 32 2 6 7 8 1 7 2A 1 6 . 5 1 9
M5 x 0-8 N45 x 0.8 5-50 1 4 26 40 3 8 I 8 20 1 9 21.5
M5 x 0.8 N.45 x 0.8 5-50 t l ) . 5 1 8 32 50 4 1 0 1 0 1 0 20 22 43.5 22
1/8 (PT) 1i8 (PT) 5-50 1 9  5 22 40 5 1 l 1 2 24 29 5 1 . 5 22 23

i  i l  : lModel I l ] H : H A L J KI L Mt\4 NA NB oP Q ] . , R i l : : S I sl L', . l Y r l

lrye
f Kqgq'l

26 5 1 4 M4 xO.7 5 M5 x  0 .8 6 1 8 4.5 40 7.5 7 6 Deptt
6 5 1 2  5 15.5 78.5

29 5 M4 x 0.7 6 M O x I O I 20 5.5 I 46 I 9.5 Deptf
8

' 13 .519.5 89

tlictD!1
tUGrDUl

5 33 5 20 M5 x 0.8 I M8 x 124 1 0 2A 5.5 I 20 50 9 I 5 Deptt
I 1 9 24.5 97

.aiz, 42 5 24 M5 x 0.8 1 0 \.410x 1.2i 32 6.6 t J . c 24 52 1 0 11 Depth
1 1  5 21 30.5 109

- Shorter pron e un ts are ava lab e wnhoul magnel ior auloswilch capabil 1y



s16-sg2

26 5 1 4 M4 x 0.7 5 1 8 4.5 4 40 7.5 7.6 Deptf 12.5 3.5 1 5 . 5 74.5

29 5 M4 x 0.7 6 8 I 1 6 46 9 9.5 Deptf
8

'13.5 5 19.5 89

33 5 20 M5 x 0.8 I 1 0 28 5.5 o 20 50 I I  5 Deptf
I

1 0 5 24.5

42 5 M5 x 0.8 1 0 1 2 6.6 1 3 . 5 24 52 '10 11 Depth
1 1 . 5 21 30.s 109

' Shorter prcfile ,nits are availabl€ wilhoul magnet lor auioswitch caPabilily
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ZCU $eries

( ) Numbers in parenthesis are with O-90 Limit Switches

Rod end shape: Male thread 0t6- 0 32

Fod end shape: Direct mounting

o
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Rod end nut Seal washe.

r'ratanalr CorB sh€€t - Roll€d sle6l
Seal-NBF

'142



lnder

1  4 , 1

Qor iac  f l T re

h l t n . l a l  k  C1 \  |

2o3 Port valves for vacuum use . . . . . .14g

148
148

Series KJ,
Series I Tl

KQ,  rV-3,  M5.  .  .  . 145
149

tTV0090 , tTV2090  . . . t so
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Vacuum Regulator
series lRVl 000/2000/3000

Standard Specifications

Model rRvlooo I rRvzno .ii I :lRv3qqot ,,l

Regulaiing pressure range Nole 1 -100 to -1.3kPa

Alm@pheric intake consumpllon Note 2) 0 6/min (ANF) or less 1 1llmin (ANR) or less
Knob resolution 0 l3kPa or less
Ambient and lluid 5lo 60"C

Pon slze Rc 1,8 Fc 1/4 Fc l t4-3/8.  112

Pregsure qauEe poat size Rc 1/8 (2localions)

o 1 2 0.27 0 7
Note 1) Nole lhat the pressure range t uctuales depending on lhe vacuum pump pressure
Nore 2)Air is alwals supplied kom the atmosphere

How to Order

I Bear pressure gauge mounltng
L,  t ._ f ,essue
L cLr sause

,"*,""nffiffi#",",
t . : . !

Vacuum regulaior

Accessory (Optional) Part Nos.

Note) Bfekels are shippedwiih thepack'
ase (unassehbred)

t r=: ' -

Spectficauon
Applicable model .

rnw 0(x) tHV2000 nv30@

Standard
specifications

Connection Fc 1/8 01 a
Connection Rc 1/4 02 a a
connection Bc 3/8 03 a
Connection Rc 1/2 04 a
Brackel B C C C

C o

Oplions

Fear pressure gauge mounting R C) C c
Connectron NPT 1/8 N01 C)
Connection NPT 1/4 NM C o
Connection NPT 3/8 NM C
Connection NPT 1/2 N04
Connection G 1/8 F01 o
Connection G 1/4 FO2
Connection G 3/8 F03
Connection G 1/2 F04

Port size

Size
ADolicable model

a
I a a

3ts a
1/2 a

'144

Description
Part no.

. lRV100{l !FVano tFv3(tro
Bracket P53801018 P53802016 Ps3803013
Pressure qauqe GZs3,K-01 G243-K-01 GZ43-K-01

* pressure gauge accuracy:13% (tu span)



+ Alrnospl^redc air

Atmospheric air

tRV1000

]rring principle (tor lRVl000)
-then the knob is turned to the right, the adjusting spring's

generated force pushes down the diaphragm and the main
valve. This connects the VAC side and SET side, and the
degree of vacuum on the SET side increases (becomes closer
lo an absolute vacuum). Funhermore, the SET side vacuum
pressure moves through the air passage into the vacuum
chamber, where it is applied to the top side of the dial)hragm
and counters the adjusting spring's compression force; qnd this
adjusts the SET side pressure. When the degree of vacuum on
the SET side is higher than the designated setting value
(becomes closer to an absolute vacuum), the balance between
the adjusting spring and the SET side pressure in the vacuum
chamber is lost, and the diaphragm is pushed up. This causes

No|8 1) For O{ng nufibers B and 13, us€ minfftcking type.
Nol€ 2) Rep acement pad nurnbers corcspond to lhe ilem numbBls in the ligurs

the main valve to close and the atmosoheric intake valve to
open. which lets atmospheric air into thd SET side. When the
adjusting spring's compression force and the SET side pressure
are balanced, the SET side pressure is set. Also, when the
degree of vacuum of the SET side pressure is lower than the
designated setting value (becomes closer to the atmosphere),
the balance between the adjusting spring and the SET side
pressure of the vacuum chamber is lost, and the diaphragm is
pushed down. This causes the atmospheric intake valve lo
close and the main valve to open, which lets air into the VAC
side. When the adjusting spring's compression lorce and the
SET side pressure are balanced, the SET side pressure is set.

tRV2000

No Maieria
P a r t n o .  l ,  l ,  l l

rRv1000 tRv2000
1

l
6
7
I
I

'10

Diaphragm asgembly H-NBR, etc P538010.6 P$8m0-3 P538030-5
Slainless steel, H-NBR P53801005

Brass, H-NBR P53803015
Brass, H-NBR P53803016

Fixed orifice sus$4 P36202018 P36202018 P mn17
O-ring H,I'BR o 4 3 5 x 1 0 6 x l 0 8 3 1  x 1
O-ring H-NBR 0 2 x 0 6 o 3 2 \ 1
O-rlng NBR JtsB240t P16 NoE 1)
O-ring NBR ol .7 x 0.85 o 2 . 5  \ ' l
O-ring NBR a 2 5 x 1 0 3 x l

l 1 O-ring NBR o24 x 1.5 o 3 9 5 x 2
O-rlng NBR o l 0 x 1 3 Jls8240t Pl r a27.8 x 1 5
O-rlng NBR JtsB2401 P3 Nde i) JrsB24o1 p4 "0,.,r JtsB24or P5 M"1)
Seal (A) NBR P36203015

15 Seal (B) NBR P3f203016
kil no. (A set ol above nos_L to L5. KT.IRVlOOO KT.IRV2OOO KT-IRV3OOO



",1 5
a simplif iecl high-density

, an extremely
oeen

24VDC

12VDC

100kPa

:: l Cable connectors
Slralght type and dght eng{e lype are available

S a':lnl rpe P ofa inEle t!,Je

' & '"Y
i i  Built- in One-touch fitt ing
::: With error indication LED
::, Brackets

FlaL afd L brackets are ava lable

1 4 6

t '
.  Equivalent to lP65

Linearity Within +17" (f ui span)
Hysteresis 0.57" irur.pan;
Repeatability r0.57" (tult scan)

High-speed response t ime 0.1sec (without load)

, , ' t  : t  t : i  : t  : l  : ;  . : l  l :

- High stabil i ty
Slable pressure conl ol s pcssio e even \vfen a rn-otal
cvhnCo'is Lrsed

ITV001t_

rTvo0sr

4 to 2On'A

0 lo  20n -A

0 to 5VDC

o tc I  OVDC

Anaiog ouipLlt

l to 5v

. Cable connectors
Stra ghi 1!Pe
Rig.d arlJc ty.c

. Brackets

: t l : r t : {

: ' - .

15 i l :  or  less)

v

00



Compact Electro-pneumatic Regulator

Series ITV0000
How to Order

Single unit and single unit for manifolds

Manifolds

tor
Ni l

c

Bracket
(option

Base type
Ht l

|l

unit only)

I ot-lZ;r"f"*
T o s . 3 - r " ! " ^rtl-,-
| 1 q  1 0  s l a l o n s

:-:: - _,- i n j" t ' .
I
loption
lfa DIN raillonger lhan the
specilied shlions is required,
specily the applicable shlions
in l'&o digils
([/a]imumlO slations)
Erample) llW0O05-07

How to Order Manifold Assemblies (Example)
Indicate the pad numb€rs of el€clro-pneumatic regulaiors and oplions to be
mounted below lhe manilold parl number.

Example)
Due to lhe common supply/exhaust fealure, nole that ditlerenl pressLrre rdnge
colnbinalions are nol avarhbb.

lfv00-03 ............1 set (Manitold part number)

Add an adansk (*) at lhe b€ginning of slsclro.pneumalic regulator part
Note) A DIN raitwirh t.le length specilied by ihe numberol stalions is

atlached 10 the manifold. Fordimensions of the DIN rail. r€lsr to
page I

Prcssure range
Power supply voltage

* OPiion

For
suP ri(vAC)* our E EXH E

(ATM)*

Nt l Met c siz€
(lightg€y) a6

(orange, s!'132"

numbers 10 be mounted



compactEfectro{neumaticResurator Series lTV0000

Note l) Indi:eies lhe weighl ot a singls unil

Toralweighl (g) < Stations (n)x 100 + 130 (Wsight ol end block A, B assBmbly) + wBighl (g) of DIN tail
Nore 2) Specilications orherrhan he lollowing ar€ oplional

Pr€ssurs l.ang€i0.1MPa, o.5MPa,0 gMPa, Power supply voltag€i 24VDC, Input signali 0 to 1ovDC
Nore 3) Whsn thers isa downstEam ilcM consuhplion, prcssure may b€com€ unslabl€ d€p€ndng on piplng

* when Lrsed underconditions squival€nl lo 1P65, us€ tiie €gulalor atter piping a finingr'tube to lhs br€alhing hol€.
(For details, rctur to 'Specilic Product Precaut ons 1 on page 1 1 )

Accessories (Optional)

Model rv(x)ltr ITV(xBC tw005. try009tr
Minimum 3upply pressure Set pressure + 0.1MPa Sel E€dsure -l kPa
Ma.rlmum supply pr€3sur€ 0.2[rPa l .oMPa -101kPa
S prc€suE range 0.001 b 0lMPa0 001 lo o.sli,lPa0.m1roo.glrPa1 lo -100kPa

Maximum tlow lale
3.5/min (ANR)
(SLrpply pressure:

02MPa)

64min (ANR)
(Supply p€ssurel

0.6MPa)

Mmin (ANR)
(Supply prassur€:

0 6MPa)

2Arnin(ANR)
(Supply pressure

-101kPa)

Power supply
Voltage 24VDC t1 CF/., 1 2 10 1 sVDC
Current
clngumptlon

Powersupply vollage 24VDC lype:0.124 or less
Power supply voltage 12 to 15VDC type: 0 18A or less

Input signal
Voltage iype 0 to sVDC, 0lo IoVDC
Currenl type 4 to 2omADC. 0lo 2omADC

Input imp€danc€VoltaEe type Approx. |0k0
Current tyF Approx.250t62

Output slgnal Analog orltput 1 to 5 VDC (Load imp€dance: 1kO or more)
Outsut accuracy: Within l$o/. (fullspan)

LirEarity Within lt% (full span)
Hystereeis Within 10.57o (full span)
Rep€atability Wirhin 10.5% (tull span)
Sensitiviiy Within 0.2o'. (tull span)
TemDerature characterlstica Wnhin 10.12e. (tull span/'C
Operatlng temperature range 0 to 50"C (wilh no condensalion)
Enclosure Equr\ialent lo lP65'

Connectlon tvpe Built-in One-touch f itling

Connecdon slze
For single unil

Metric size 1  .Z . fU t  o4
lnch size J]',A,A: 05/32"

Manfiold
Meldc size E,E :06 ,  E :  04  /
lnch size E,l]]l: o1/4', A: o932"

weight Nor" 1) 1009 or less (without opticns)

Blackel

Flat b.acket assehbly
P39€00022

Cable connector

Slraight tYPe
M8-4DSX3MG4

L bracket assembly
P39800023

Righl angle lYPe

ELWIKA-KV44O8 PVCO2s 2M

o

{

148



series ITV0000

When the input signal rises, the air supply solenoid valve (1) turns ON. Due to this, part of the supply pressure passes through the
air supply solenoid valve (1) and changes to outsut pressure. This output pressure leeds back to th€ control circuit (4) via the
pressure ssnsor (3). Here, pressure corections continue until output pressure becomes proportional to the input signal, enabling
output pressure that is proportional to the input signal.

Working principle diagram

Input signal

Oritput signal

Air supply solenoid valve (1) Exhausl solenoid vatue (2)

Pressure sensor (3)

Block diegram
Supply pressure

149



compactElectrG.pneumaticReeurator SefieS lTV0000

Series lTV001n
Linearity, hysteresis

0 a l

0

6
!
6

9

Repeatability

Flow characteristics

Wlt 50% ol s O.a np!1

Pressure characteristics

Series lTv0mn

Slpply presurer 0 2rVPa

n
i o
6
3

oul

t : t : l ' . '

5 o  1 8 0 I  0 2 0 1 a  2  2 5  3
Fow rate 4nrn (ANF)

Linearity, hysteresis

0

Pressure characteristics Flow characteristics SuFply pressure 0 6MPa



compactElectro.pneumaticFesuraro, SgfieS ITV0000

Series lTV001n
Linearity, hysteresis Repeatability

Flow characteristics

Wlh 50% oj s gnalrnpll

Suppypress!re 0 2MPa

100

7 r n

3 a a

2A

0 1 7  0  1 3 1 5  2  2 5

Flow rate tmrn IANR)

Series lTV003n

-
e
5 0

l

' , f l

2 3 5

Fressure characteristics

Linearity, hysteresis

Pressure characteristics Flow characteristics Supplypressure 0 6MPa

a0 5  0 6  a 7

1 5 1



compactElecrro-pneumaticResurato, Sgrt'gs ITV0000

Single unit

7

Nore) when us€d under conditions
eqdvalori lo 1P65, use lh€ rcgulator
afte. piping a liltinglube lo the

(For derails. reler to "Sp€cifc
PrcdLd Precaulions 1" on Pag€ r 1.)

2-l\,'13 x 0.5 thread
mounting hole

ls4, a5t32' )

152



series lTV0000

. 1 5 -

Noto)Wh€n lsed under the condirions €quivatsnr
lo 1P65, use the regulairr aftef piping a
liltingnube into a breathing hote
{For delaits, referlo Specitic prcdlct
Precautions 1" on Page 11 )

Note) For dim€nsions oJ ths cable connector, reler to single unit on pag€ 6



compact Electro-pneumatic Resurato I Series lTV0000

Manitolds
n n € -

:;-6

4-M3 x 0.5 thread deplh 3
l\4ountinq hole 1 l

Port
No. tr il

'.t

1
tw00 3tr

5
SUP OUT EXH

tw00str VAC ATM

Note) Stations are counted starting {rom the D side'

3
Dimensions in inch are noted in parentheses

Nole) For dimenslons ol the cabJe conneclor' Ielel to slngle

unit on page 6

Manifold stations n

Nole) When used underconditions equivalent to 1P65, use the

atter Piping a fiting/tube to the breathing hole'
(For delails, lefe r lo ' spec ic P roduct Plecautions l on

(Nr3 x 0.5)
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Specifications

-760 - 0 mmHg
-30 - 0 PSI

'Combinalion VAC and posilive pressure scale is available by special requ€st.

How to Order

GZ46

Vacuum pressure units
A -  mmHg
C - inch Hg

Mountlng
(bhnk) - std.
C - Panel mounting

Internalthrcad
M - N45 (10-32 nom.) female

K21V 0-30inHg 1/8"NPT

Dimensions:  Height  . . . . . . . . . . . . . . . . . . . . . .  2 . '1  "
Thickness . . . . - . . , . , . , . . . .  0 ,9 '
Width (diameter) ...... 1.5"

Gauge with Panel Mounting As6'y
(dimensions tor mtg. hole)

R3

Panel lhickness
Max. 3 5

1 / 4 .  1 A

M5xO.8 x 5

M5XO.8X5

1 5 5



nccesories I

SYJ .
Series

sY100A o M3 o.22 (O.O12l
sYJ300 o a M3 0.9 (0.05
NVZ300 a a M5 3.6 (0.2
NVZ500 o o 1/8 9.0 (0.s)
NV2200 o M5 3.24 (0.18)
NVZ400 o 1ta 9.0 (0.5)
NVS3115 a a 1t8,'v4 '19.8 (1 .1
NVS3135 o o U4,3lA,112 46.5 (2.58)

NVS3145 a o 1t2,3/4 81 (4.s)
vx2 a o 1t8-1t2 3-31 (0 .17-  1 .7 )
vx3 o o 1t8,3/4, 1t4 1.4-9 (0.08-0.s)
vxz2 a 1 t 4 - 1 34-215 (1 .9-12)

sg-z s4
118" 5132',

s'loaE qg

1t4 '5t16 ' ,31A' ,

I KJ Series
Uiniature On€-Touch Fittings
. thread sealant standard (1/8 only)
. electroless nickel plating option CX2)

I KO Series
Standard On-Touch Fittingg
. thr€ad sealant standa'd 11la,114,3la,112)
. electroless nickel plating option CX2)
. wide range of configurations

I M Series
Mlnlalure Barbed Flttlngs
. electroless nickel plating (std.)

,u!?
0 '
irnt "

il

-#sgF
a€ df

I T Series
Nylon Tubing
Sotl Nylon Tubing
Polyurethane Tubing.
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World Wide QS\E Support...
North American Branch Offices For a branch office near you call: 1-800-SMC-SMC1 (762-7621)
SMC Pneumatics Inc. (Atlanta)
1440 Lakes Parkway, Suite 600
Lawrenceville, GA 30043
Tel: (770) 624-1940
FAX: (770) 624-1943

SMC Pneumatics lnc. (Austin)
2324-D Ridgepoint Drive
Austin, TX 78754
Tel: (512) 926-2646
FAX: (512) 926-7055

SMC Pneumatics Inc. (Boston)
Zero Centennial Drive
Peabody, MA01960
Tel: (978) 326-3600
Fax: (978) 326-3700

SMC Pneumatics lnc. (Charlotte)
5029-8 West W.T. Hanis Blvd.
Charlotte, NC 28269
Tel: (704) 597-9292
FAX: (704) 596-9561

SMC Pneumatics Inc. (Chicago)
27725 Diehl Road
Warrenville, lL 60555
Tel: (630) 393-0080
FAX: (630) 393-0084

SMC Pneumatics Inc. (Cincinnati)
4598 Olympic Blvd.
Erlanger, KY 41018
Tel: (606) 647-5600
FAX: (606) 647-5609

SMC Pneumatics Inc. (Cleveland)
2305 East Aurora Rd., Unit A-3
Twinsburg, OH 44087
Tel: (330) 963-2727
FAX: (330) 963-2730

SMC Pneumatics lnc. (Columbus)
3687 Corporate Drive
Columbus, OH 43231
Tel: (614) 895-9765
FAX: (614) 895-9780

SMC Pneumatics Inc. (Dallas)
12801 N. Stemmons Frutry, Ste.815
Dallas, TX 75234
rel: (972\ 406-0082
FAX: (972) 406-9904

SMC Pneumatics lnc. (Detroit)
2990 Technology Drive
Rochester Hills, Ml 48309
Tel: (248) 299-O2O2
FAX: (2a8) 293-3333

SMC Pneumatics Inc. (Houston)
9001 Jameel, Suite 180
Houston, TX77O4O
Tel: (713) 460-0762
FAX: (713) 460-1510

SMC Pneumatics Inc. (L.A.)
14191 Myford Road
Tustin. CA 92780
Tel: (714\ 669-1 701
FAX: (714) 669-1715

16850 W. Victor Road
New Berl in. Wl 53151
Tel: (414) 827-0080
FAX: (414) 827-OO92

SMC Pneumatics Inc. (Mnpls.)
990 Lone Oak Road, Suite 162
Eagan, MN 55121
Tel: (651) 688-3490
FAX: (651) 688-9013

SMC Pneumatics Inc. (Nashville)
5000 Linbar Drive, Suite 297
Nashvi l le, TN 37211
Tel: (615) 331-0020
FAX: (615) 331-9950

SMC Pneumatics lnc. (Newark)
3434 US Hwy.22 West, Ste. 110
Somerville, NJ 08876
Tel: (908) 253-3241
FAX: (908) 253-3452

SMC Pneumatics Inc. (Phoenix)
2001 W. Melinda Lane
Phoenix, AZ85027
Tel: (623) 492-0908
FAX: (623) 492-9493

SMC Pneumatics Inc. (Portland)
14107 N.E. Airport Way
Portland, OR 97230
Tel: (503) 252-9299
FAX: (503) 252-9253

5377 Glen Alden Drive
Richmond, VA 23231
Tel: (804) 222-2762
FAX: (80a) 222-5221

SMC Pneumatics Inc. (Rochester)
245 Summit Point Drive
Henrietta, NY 14467
Tel: (716) 321-1300
FAX: (716) 321-1865

SMC Pneumatics lnc. (S.F.)
85 Nicholson Lane
San Jose, CA 95134
Tel: (408) 943-9600
FAX: (408) 943-9111

SMC Pneumatics Inc. (St. Louis)
4130 Rider Trail North
Earth City, MO 63045
Tel: (314) 209-0080
FAX: (314) 209-0085

SMC Pneumatics Inc. (Tampa)
8507-H Benjamin Road
Tampa, FL 33634
Tel: (813) 243-8350
FAX: (813) 243-8621

SMG Pneumatics Inc. (Tulsa)
10203 A East 61st Street
Tulsa. OK 74146
Tel: (918) 2s2-782O
FAX: (918) 252-9511

SMC Pneumatics lnc. (Milwaukee) SMC Pneumatics lnc. (Richmond)

Europe
ENGLAND
SMC Pneumatics (U.K.) Ltd.
GERMANY
SMC Pneumatik GmbH
ITALY
SMC ltalia SpA
FRANCE
SMC Pneumatique SA
HOLLAND
SMC Controls Bv
SWEDEN
SMC Pneumatics Sweden AB
SWITZERLAND
SMC Pneumatik AG
AUSTRIA
SMC Pneumatik GmbH
SPAIN
SMC Espafra, S.A.
IRETAND
SMC Pneumatics (lreland) Ltd.
Asia
JAPAN

SMC Corporation
KOBEA
SMC Pneumatics Korea Co., Ltd.
CHINA
SMC (China) Co., Ltd.
HONG KONG
SMC Pneumatics (Hong Kong) Ltd.
SINGAPORE
SMC Pneumatics (S.E.A.) Pte. Ltd.
PHILIPPINES
SMC Pneumatics (Philippines), Inc.
MALAYSIA
SMC Pneumatics (S.E.A.) Sdn. Bhd.
TAIWAN
SMG Pneumatics (Taiwan) Co., Ltd.
THAILAND
SMC Thailand Ltd.
INDIA
SMC Pneumatics (lndia) Pvt., Ltd.
North America
CANADA
SMC Pneumatics (Canada) Ltd.
MEXICO
SMC Pneumatics (Mexico) S.A. de C.V.

South America
AFGENTINA
SMC Argentina S.A.
CHILE
SMC Pneumatics (Chile) Ltda.

Oceania
AUSTRALIA
SMC Pneumatics (Australia) Pty. Ltd.
NEW ZEALAND
SMC Pneumatics (N.2.) Ltd.

SMC offers the same quality and engineering expertise in many other pneumatic components
Valves
Directional Control Valves
Manual Valves
Mufflers
Exhaust Cleaners
Quick Exhaust Valves

Valves
Prooortional Valves
Mechanical Valves
Miniature Valves
Fluid Valves

Cylinders/Actuators
Compact Cylinders
Miniature Cylinders
Rodless Cylinders
Rotary Actuators
Pneumatic Grippers

Vacuum
Vacuum Ejectors
Vacuum Accessories
Instrumentation
Pneumatic Positioners
Pneumatic Transducers

Air Preparation Equipment
Filters-Regulators-Lubricators
Coalescing Filters
Micro Mist SeDarators
Fittings
Air Fiftings
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