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Technical informations

Survey

Non-Adjustable Shock Absorber
Type SA10,SA10S

Type SA12

Type SA14,SA14S,SA 1482

Type SA20,SA20S, SA20S2

Type SA20x25, SA20Sx25, SA20S2x25
Type SAI25, SAI 25S,

Type SA 33, SA33S, SA33S2, SA33S3
Type SA45,SA45S,SA 4552, SA45S3
Type SA64,SA64S,SA64 S2,SA64S3

Adjustable Shock Absorber

TypeSA1/4x1/2

Type SA3/8x1D

Type SA1/2x1M, SA 1/2x2M

Type SA1/4x1,SA1/4x2

TypeSA3/4x1,SA3/4x2,SA3/4x3

TypeSA11/8x2,SA11/8x4

Type SA-A3/4x1,SA3/4x2,SA3/4x3

Type SA-A11/8x2,SA-A11/8x4
SA-A11/8x6
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LINEAR DECELRATION

Industrial Shock Absorbers
Adjustable
Non-adjustable
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The System
Concept

SMOQOTH, CONTROLLED STOPPING

Operation

OF MOVING LOADS

HOERBIGER-ORIGA shock absorbers prevent damage to moving parts

and to machines and plant:

destructive impact forces are absorbed by controlled linear deceleration.

HOERBIGER-ORIGA
SHOCK ABSORBERS
LET YOU

M increase operating
speeds

M increase operating loads

M increase system
performance

M increase operating
reliability

B reduce stresses on
equipment

B reduce production
costs

M reduce noise levels

All moving parts in a produc-
tion process have to be stop-
ped without damage to them-
selves or to the stopping
devices of the machines and
plant.

The high impact forces have
to be reduced in a controlled
manner: to bring a moving
load to a standstill, the kinetic
energy generated by the
movement has to be dissi-
pated.

The heavier the moving load
and the faster it moves, the
higher the kinetic energy.

In automation especially,
shorter and shorter cycle
times are demanded, so that
stopping times are greatly

reduced while kinetic energy
levels are dramatically in-
creased. These again have
to be dissipated in a control-
led manner.

Some commonly used stop-
ping devices such as
springs, rubber buffers or
dashpots actually increase
shock loading instead of
reducing it — they do not
dissipate energy at a uniform
rate.

For smooth dissipation of the
kinetic energy we recom-
mend the use of hydraulic
shock absorbers.

Strong return spring
for shortest cycle times

Floating piston head with
built-in check valve for
oil flow control during

operation

HOERBIGER-ORIGA shock
absorbers convert the kinetic
energy generated by the de-
celeration of the load into
thermal energy.

Optimum operating condi-
tions are achieved if the
energy is dissipated almost
uniformly, i.e. if the moving
mass is brought to a halt in

the shortest distance, in the
shortest time and without
sudden peak loads during
the stroke.

Hardened button
— optional soft pad available
for low-noise, scratch-free
operation

Oil return passages

Precision surfaces guarantee
optimum function
Hardened steel metering

tube has knife-edge orifices

for high flow efficiency Extra long rod

bearing for high
side forces and

Full-length body thread maximum life

! " Closed-cell accumulator sponge
— maximum mounting

— The oil forced through the

versatility metering holes compresses the
— metric or American sponge.
thread

— When the piston rod is unloaded
the sponge expands and forces
the oil back into the bore, while
the spring returns the piston to

its starting position.

Large-diameter hardened
and chromium-plated
piston rod for high force

absorption .
Piston rod seal

Stop collar
- prevents "bottoming out"
at end of stroke

Extra-long rod bearing for high
side forces and maximum life

Corrosion-resistant
return spring as standard

A WIDE RANGE OF APPLICATIONS

High-pressure hardened
steel metering tubes
- knife-edge orifices for high
flow efficiency
- no readjustment if fluid
High-pressure metallic temperature changes

piston ring
Easy replacement

of seals on site
Adjustor provides settings
from "hard" to "soft" and back
to "hard" in one turn (360°)

Ball-type check valve
for positive closure

Viton version
also available

Wrench flats for easy
installation

Closed-cell accumulator
sponge

Thread at both ends
for mounting
versatility

Precision surfaces
guarantee optimum function

Large-diameter hardened Corrosion-resistant body

and chromium-plated
piston rod for high force
absorption

Precision-machined shoulders
for accurate positioning and
easy rotation for access to the
adjustor

Simplify your design work by
installing our shock absorber
dimensions on your system.
The file is compatible with all
popular CAD systems.

Data Sheet No.1.70.001E-2 Data Sheet No.1.70.001E-3



Shock Absorption

Ordinary shock absorbers,
springs, buffers and pneu-
matic cushioning cannot
match the performance of
HOERBIGER-ORIGA shock
absorbers.
These shock absorbers
match the speed and mass
of the moving object and
bring it smoothly and uni-
formly to rest.
Springs and buffers, on the
other hand, store energy rat-
her than dissipate it.
Although the moving object is
stopped, it bounces back and
this leads to fatigue in
materials and components
which can cause premature
breakdown of the machine.
Pneumatic cushioning
provides a better solution
because the energy is
actually converted, but
because of the compressibi-
lity of air the maximum bra-
king force is generated at the
end of the stroke, which can
lead to excessive loads on
components.

Hydraulic dashpots also
cause excessive loads
because peak resistance
comes at the beginning of
the stroke and then quickly
falls away. This generates
unnecessarily high braking
forces.

ABSORBING SHOCKS

The Force/Stroke Diagram
clearly shows these effects.
The shock absorber curve is
ideal because all the energy
is dissipated by linear dece-
leration without initial impact
or final rebound.

Stopping Time

Both damping units stop the
same mass from the same
speed with the same stroke.
Therefore they do the same
work but the industrial shock
absorber reduces the
stopping time by 60 to 70 %.

o

Force (N)

Hydraulic dashpot

V' N
Industrial shock absorber
/
Pneumatic /
end cushioning

—,/'

_ /
Spring /'

Stroke (s)

Hydraulic dashpot

: 4

Industrial
shock absorber

Ny

4

Stopping time (1)
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Selection SELECTION OF SHOCK ABSORBER TYPE

HOERBIGER-ORIGA shock absorbers are available in two main types, to suit different
applications and installation requirements. After selection of the appropriate type,

sizing is determined by calculation.

COMPACT SERIES WITH in many different ways, e.qg. ACCUMULATORS OPTIONS
FULL-LENGTH BODY in a tapped blind hole., ina Normally shock absorbers » Stop collars for front or
THREAD tapped through-hole, in a with internal accumulators rear mounting — these

clearance hole in a flange or
bracket, etc.

This compact, space-saving are used. This simplifies provide a positive stop to

series is available in adju-
stable and non-adjustable
versions and can be installed

installation by eliminating
external piping and oil
storage.

However, in applications with
short cycle times and high
kinetic energy the oil can

prevent damage caused
by the piston "bottoming
out".

They also allow precise
setting of the stroke
length.

become overheated. In this
case an external
accumulator should be used
so that the oil can be cooled
in the external circuit.

* Soft pad for the hardened
steel button — to avoid
surface damage and
reduce noise levels.

SHOCK ABSORBER

UNIVERSAL SERIES RETURN STROKE

This versatile, adjustable

It is especially suited to
applications which require

. . . ) * Piston rod with return
series with various mounting ~ S€veral of the same shock it
accessories is designed to absorbers with the same spring

stroke length. internal accumulator

stop heavier loads. * Return stroke actuated by

compressed air or
mechanically, combined
with external
accumulator. With this
version a delayed return
stroke is also possible.

MOUNTING METHODS

HOERBIGER-ORIGA shock ~ Machines or supplied as
absorbers are designed for a accessories.
variety of mountings, which

can be either built into

- -

Data SheetNo.1.70.001E-5



Selection

CORRECT CHOICE OF
SHOCK ABSORBER

The type of shock absorber

and its mounting method are

mainly determined by the
application.

In most applications, shock
absorbers with internal
accumulators are preferred
to those with external
accumulators.

Shock absorbers with
internal accumulators are

supplied prefilled with oil and

therefore ready for immedi-
ate use, where as shock
absorbers with external

accumulators require additio-

nal equipment, resulting in
higher installation costs.

SELECTION CRITERIA

M Type of shock absorber
— with internal
accumulator
— with external
accumulator including
air/oil tank
B Type of piston rod return
— return spring
— air or mechanical
B Stroke length
Use the longest stroke
possible taking any side
loads into account.
— maximum impact force
reduction

ACCUMULATORS

M Internal accumulator

The fluid displaced by the
piston compresses a
nitrogen-filled, closed-cell
sponge.

When the piston is
unloaded the return spring
pushes the piston back to
its rest position. At the
same time the
compressed sponge
expands and forces the
fluid back into the high
pressure chamber.

B External accumulator

The use of external
accumulators is
recommended where high
energy conversion is
needed or excess heat
dissipation is required,
e.g. in applications with
short cycle times or in
high temperature areas.

The external accumulator,
consisting of an open or
closed tank, is connected
to the shock absorber by
pipework.

The oil heated in the
shock absorber circulates
between the tank and the
shock absorber and is
therefore continuously
cooled during operation.

Note:

The tank should always be
installed higher than the
shock absorber and the
connecting pipework should
be as short as possible.

If possible there should also
be a 10 ym filter between the
two units.

If the tank is installed further
away from the shock absor-
ber there must be a positive
oil circulation system (see
diagram) to ensure that the
oil actually flows through the
tank and is cooled down.

PISTON ROD RETURN

Piston rod return is actuated

by

M Return springs
In the self-contained units,
a built-in spring returns
the piston rod to its rest
position when it is
unloaded.

| Air/Qil
In units with external
accumulators an air/oil
system or a mechanical
device is used for piston
rod return.

B Mechanical units
Mechanical rod return is
mostly used in types with
a clevis mounting, with
actuation by another unit
via levers.

THE SELECTION OF SHOCK ABSORBERS

HOERBIGER-ORIGA SA-A
Series shock absorbers
feature steplessly adjustable
stroke, time-delay damping
and adjustable rod return
forces.

The SA Series is fitted with
return springs as standard. If
these types are used with an
external accumulator for
better heat dissipation, this
does not need to be
pressurized because the
spring returns the rod.

Data Sheet No.1.70.001E-6



Calculations

SELECTION FACTORS

B How much energy has to
be dissipated during each
deceleration stroke (cycle)
B How much energy has to
be dissipated during one
hour of operation

M The Effective Mass

SYMBOLS

Cc = Cycles per hour

t = Time in seconds

s = Shock abs. stroke [m]

V, Vi = Impact velocity [m/s]
Vt = Velocity of rotating
table [m/s]
g = Gravitational
acceleration [m/s?]
= Cylinder diameter [mm]
= Radius to centre of
gravity [m]
= Mass [kg]
= Additional mass [kg]
= Height [m]
= Propelling force [N]
= Inertial energy [Nm]
= Propelling force energy
[Nm]
= Total energy per cycle
[Nm]
= Total energy to be
dissipated per hour
[Nm/h]
= Pressure [bar]
= Torque [Nm]
= Motor power [kW]
= Radius to cylinder [m]
= Angular velocity [rad/s]
.eff = Effective Mass
= Coefficient of friction
= Moment of inertia
[Nm/s]
r = Radius of table [m]
D = Distance to shock
absorber [m]
2r = Diameter of table [m]
o = Slope angle [°]

T Qo

SEFE

==

=

@

=

N

o=

=)

o

-
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CALCULATIONS FOR SHOCK ABSORBER

SELECTION

EFFECTIVE MASS

Effective Mass is a very
important factor in correctly
sizing a shock absorber.

It indicates whether the
shock absorber can be

adjusted to perform properly.

It also prevents under- or
over-sizing where propelling
forces are involved or

FORMULAE
m e V2
1=2—=[Nm]=m
1 ?
2
meV?
T4
W,=Fpes =[Nm] ode

W, =W, + W, [Nm]
W, =W, +C [Nm/h]

velocities are very high or

very low.

As a general rule, the next
larger size of shock absorber

is selected if the impact

velocity is under 0.3 m/s and/

or the propelling force

energy (F x S) exceeds 50 %
of the calculated E3 value.

* g h[Nm] inertia and free fall

=[Nm] rotating mass

=[Nm] rotating table

r mxgxh forfree-falling mass

Fp=0,078d2eP =[N] determines the cylinder force

F 2500 * Pm .
p=—y =[N]
Vi=wea =[m/s]

pivot

V=72egeH =[m/s]

Veb
V= = [ms]
a

I=mea? [Nm/s?]

. 26°s 5]
=—- = ]|s
\Y

W3
v - [ka]

M.eff =

etermines the working force of an
electric motor

determines the velocity at distance a from

determines the impact velocity of
a free-falling mass

determines the impact velocity of a
rotating mass

determines the stopping time in the
course of a stroke

determines the Effective Mass

The higher the Effective
Mass, the higher the impact
force at the end of the shock
absorber stroke, whereas
low Effective Mass
generates very high impact
forces at the beginning of the
stroke.

These two points have to be
considered in the calculation
as they can lead to serious
damage over a longer period
of time..

Minimum/ maximum
Effective Mass is laid down
for all HOERBIGER-ORIGA
shock absorbers (see Table
1.70.001-13).

Effective Mass is calculated
using the following formula.




Calculations

EXAMPLES OF CALCULATIONS FOR
SHOCK ABSORBER SELECTION

Example 1 — Vertical Free-Falling Load

m = 25kg
H = 04m
C = 140/h
s = 0.05m
T \
T i -
hd

Calculation
W, =megeH

=259.81°04
=98 Nm
W,=meges
=25¢9.81+0.05
=13 Nm
W, =W +W,
=98 +13
=111 Nm
W,=W,«C
=111+140
= 15540 Nm/h

V =72egeH
V298104

2.8 m/s
2.W, 2111

M.eff = Ve = oY
222
7.84

Select Type: SA1/2 x 2

=28 kg

Example 2 — Vertical Load Propelled Downwards

m
V'
d

450 kg
1.2m/s
50 mm

E
Ej

P = 6 bar
C = 100/h
s = 0.1m
Calculation
me V2 450 1,22
W,=— =—
=324 Nm

F, =(0,078°d*P) + (gom)
= (0.0785026) + (9.81¢450)
=5585N

W, = Fp'S
= 5585¢0.1
=558 Nm

W, =W+W,
= 324+558
=882 Nm

W, =W,eC
= 882100
= 88200 Nm/h

20W,  2:882

V2 RS
= 1225 kg

Select Type: SA 1 1/8x4

M.eff =

Example 3 — Vertical Load Propelled Upwards

m = 450 kg
V = 12m/s
P = 6 bar
d
2
P | Cylinder| P /

d = 100 mm (2 Cylinders)
s = 01m
C = 200/
Calculation
me V2 450 ¢ 1.22
w, = > = >
=324 Nm

F, =2(0,078:P) - (gom)
= 2(0.078+1002%6) - (9.81+450)
= 4950 N

W2 = Fp-s
=49500.1
=495 Nm
W, =W+W,
= 324+495
=819 Nm
W, =W,eC
=819¢100
= 81900 Nm/h
Moff = 2W, _ 2819
=" T Tz
=1137 kg
Select Type: SA11/8x4

Example 4 — Moving Load Without Propelling Force

m = 900 kg
V = 15m/s
F,= 0
C = 200/h
S
v

Calculation
W m e V2 900 ¢ 1.5? W, =W,C
1575 = > =1012¢200

— 1012 Nm = 202400 Nm/h

2:W 241012

W, =0 - 3 _
2 Meff = ——- = ——
W, =W.+W, =900 kg

=1012

Select Type: SA 1 1/8x4
Data SheetNo0.1.70.001E-8



Calculations

EXAMPLES OF CALCULATIONS FOR
SHOCK ABSORBER SELECTION

Example 5 — Moving Load With Propelling Force

Example 7 — Moving Load Propelled by Rollers
(Conveyor with Chain/Belt Drive)

m = 900 kg P = 6 bar
V = 15m/s C = 100/h m = 80Kkg C = 300/h
d = 50mm s = 0.05m V = 1.0m/s s = 0.025m
p = 03
S
S
d
/ ,
=) _ \Y
0O Od/OOO OOOOOOOOO@
Calculation W, =W+W, Calculation W, =WgeC
m e V2 900° 1.5 =1012+58.5 me V2 80 1.02 = 45.9¢300
W, = > = 5 =1070.5 Nm W, = 2 = > =13770 Nm/h
=1012 Nm W, =E;¢C =40 Nm M.eff = 22W, 24459
— ° N - 2 -
F, =0078-d%P Z 107050 N Wo =Fee . 1
= 0,078950%6 = m = 80+0.399.8140.025 =91.8kg
= 2¢E 2¢1070.5 =5,
1170N Mot =25 210 5.9 Nm
W2 = Fp-s ’ W3 = W1+W2
=117000,05 =951 kg =40+5.9
=58.5Nm Select Type: SA 1 1/8x2 =45.9 Nm Select Type: SAI 25

Example 6 — Moving Load Propelled by Motor

Example 8 — Load Moving Down a Slope

m = 900 kg C = 100/h m = 200 kg C = 100/h
V = 15m/s s = 0.05m o = 15° s = 0.05m
P, .= 1kw H = 02m
S
H
v B}
Calculation W, =W +W, Calculation W, =W,C
woomVv: 900015 =1012+83 W, = megeH =417.91¢100
15T - 2 =1095 Nm =20009.81+0.2 =41791 Nm/h
=1012 Nm W, =WsC = 392.4 Nm V =V2egH
F = 2500°P _ 2500 1 = 1095100 W, = megesin oes = 7/ 209.81¢0.2
P v 15 = 109500 Nm/h = 2009.8120.26°0.05 = 1.98 m/s
2:W, 241095 =25.51 Nm
=1666 N M.eff = = = _2W, 2041791
V2 152 Meff =—- = — o
W, =Fps =973 kg W, =W,+W, =213 kg '
= 1666°0.05 = 392,4+25.51
- 83Nm Select Type: SA1 1/8x2 - 417.91 Nm Select Type: SA 3/4x2

Data SheetNo.1.70.001E-9



Calculations

EXAMPLES OF CALCULATIONS FOR

SHOCK ABSORBER SELECTION

Example 9 — Horizontally Moving Load, Rotating

Example 11 — Horizontal, Rotary Index Table

m = 400 kg F, =0 m = 60kg b = 075m
V = 04m/s C = 100/h V = 05m/s a = 092m
a = 0.76m s = 0.025m M= 0 s = 005m
b = 074m C = 100/h
Calculation W, =W,<C Calculation W, =WgeC
m e V2 400 » 0.4 =32+100 W o mev: _ 60-05 =3.75¢100
Wy=—5 = = 3200 Nm/h " " =375 Nm/h
Veb 0.4¢0.74 Veb 0.5¢0.3
= = = =3.75Nm - _
=32Nm v a 0.76 Vi =Y " os
W, = Fp's =0.39 m/s w, = Fpos = M s =0.25m/s
= 00.025 Meff = —2Ws 2032 0 Meff = 2Ws _ 20875
=0Nm M= T Tow = 50012 =0 == 7 Tom
W, =W+W, =400 kg W = Waw =30 kg
=W +
=32 Nm Select Type: SA 1/2x1 8 3 ;5 sz Select Type: SA 1/4 x 1/2

Example 10 — Horizontally Propelled Load,

Example 12 — Horizontal, Rotary Index Table,
Propelled

Rotating b = 074m s = 005m
m = 400 kg C = 100/ m = 400 kg b = 075m
V = 12m/s s = 0.05m o = 2rad/ls a = 092m
a = 0.76m P_= I ,=0.735kW M = 150 Nm C = 100/
! < a b
" s H
Calculation W, =W +W, Calculation W, =W +W,
me V2 400 1.22 =288+77 =365 Nm Vv, = w*a =339+10 = 349 Nm
Wi=—3 T2 W, =W,.C =2:0.92 = 1.84 m/s W, =WgeC
= 365100 = 349100 = 34900 Nm/h
= o V2 400 *1.842
288 Nm - 36500 Nm/h W= 00 48 v L Vb 18075
F o 2800P, 250000735 Veb 1.200.74 i a 0.92
P v 1.2 Vi == =07 =339 Nm —15m/s
=1531 N =117 m/s W - M e M.eff = 2-\:v3 _ 2-3429
W2 = FP'S 2'W3 2365 2 b Vi 1.5
- 0.05 — M.eff = = 150 _
153120.05 = 77 Nm Ve 122 - —p7e—+005 =10 Nm 310 kg
Select Type: SA 3/4x2 =506 kg ) Select Type: SA 3/4x2

Data SheetNo.1.70.001E-10



Calculations

EXAMPLES OF CALCULATIONS FOR
SHOCK ABSORBER SELECTION

Example 13 — Vertical, Rotary

Example 15 — Horizontal, Rotary Movement.
Rotary index table, with propelling torque (supplied by

m = 250 kg b = 080m h
V = 1.2m/s C = 100/ pneumatic rotary actuator) R = 500mm
a = 085m s = 005m m = 50 kg V=05ms" M = 30Nm
L = 800 mm (average) C = 100/h
Calculation W, =W,eC Calculation W, =W,eC
W = meV? 25012 =310100 = 31000 Nm/h W, = meV20.25 = 3.845¢100 = 384.5 Nm
1 2 > v _ Veb _ 1,2¢0.8 = 5000.5¢0.25 VeR 0.500.925
=180 Nm a 0.85 = 3.125Nm Vi == "03
megea 25009.81¢0.85 =113 m/s
= = =0,3125 m/s
F" b 0.80 M.eff = 22w, 2310 W = Mes _30'0.012
_ 2606 N SETNE T A : "TR T 05 e o 2Wy 203845
W, =Fps =484 kg -0.72 Nm V2 0.3125%
=2606°0.05 = 130 Nm =78.75kg
W, =W.+W, W, =W+W,

=180+130 = 310 Nm

Select Type: SA 3/4x2

Example 14 — Vertical, Rollover

m = 340Kkg
r=a=0.8m
C = 100/h
o = 1rad/s
Calculation
V =oea
=0.8m/s
o\/2 o 2
W, = meV _ 340 0.8
4 4
=54.4 Nm
Mes 10000.05
W, =—5— = 087
=57.47 Nm

Data Sheet No.1.70.001E-11

M = 1000 Nm
s = 0.05m
b = 0.87m
W, =W,+W,
=54.4+457.47 = 111.87 Nm
w, =W3‘C
=111.87¢100 = 11187 Nm/h
Veb 0.8¢0.87
V. = =
! a 0.8
=0.87 m/s
2:W, 2¢111.87
M.eff = 3 -
€ v? 0.872
=295.6 kg

Select Type: SALD 1/1x2M

=3.125+0.72 = 3.845 Nm

Select Type: SA 20x1

Example 16 — Vertical, Rotating Beam Propelled by

Pneumatic Cylinder

M = 0.50 kg O =
d = 0.75mm C =
P = 5bar a =

Calculation
| = mea?
= 8500.5% = 212 Nm/s?
w, = logy? _ 2120 32
2 2
=954 Nm

3 rad/s b = 08m
100/h s = 005m
0.5m R, = 045m
_ 0.078-d2-P-F{c
ST b
0.078¢752¢5¢0.45
- 0.8
=1234 Nm
W2 = Fp-s
=1234¢0.05 = 62 Nm
W, =W +W,
=954+62 =1016 Nm
W4 =W3°C
=1880.46°100 = 188046 Nm/h
V =owb
= 30.8
=2.4 Nm/s
Meff = 2Ws _ 201016
=" = 2=z
=353 kg

Select Type: SA 1 1/8x2



Calculations

EXAMPLES OF CALCULATIONS FOR
SHOCK ABSORBER SELECTION

Example 17 — Vertical, Motor-Driven, Rotating Arm

Example 18 — Vertical, Motor-Driven Rotating Arm with

with Load, Against Gravity Load, Aided by Gravity
m = 70kg o = 3rads C = 100/h
a = 09m o = 30° s = 0.05m m = 160kgb = 07m o = 40° C = 175h
b = 07m M = 300Nm a = 09m o = 3rads M = 300Nm s = 005m
()
Calculation W, =W+W, Calculation W, =W,+W,
| = mea? =256+2.5 = 258.5 Nm | = mea? =585+82 = 667 Nm
— o — 2 — ™ — 2
= 700.9 = 57 Nm/s W, =W,C = 160°0.9 = 130 Nm/s W, =WsC
W= ley? _ 57 3 =258.517 = 45237 Nm/h W= locy? _ 130° 3? =667175 = 116725 Nm
T2 N 2 V =awb T2 - 2
=256 Nm = 30.7 - 585 Nm V, =omeb = 30.7
. o =2.1N =21
E M—(megeaesine 30°) ms M+(megeaesin o 40°) me
= b 2eW 20258.5 Fo b 2eW 24667
Meff =——2 = —— M.eff = ———2 = .
_345-(700.810.9°0.5) 36 v 2.1 300+(16009.81¢0.9¢0.5) 1147 v 2.1
B 07 “07 _ 517 - 0.7 “07 _ 1934
T 441 T T 44
=51 Nm =1638 N
=117 kg m = 302 kg
W, = Fp-s W, = Fp-s

=51¢0.05=2.5Nm

Select Type: SA 3/4x2

=163890.05 =82 Nm

Select Type: SA 1 1/8x2

Data Sheet No.1.70.001E-12




Overview OVERVIEW OF ADJUSTABLE AND NON'
ADJUSTABLE SHOCK ABSORBERS

Non-Adjustable Shock Absorbers

Type Stroke Effective Mass Max. Energy Absorption Thread Data Sheet No.
(mm) m, (kg) (Nm) Size
Min. Max. per stroke W, | per hour W,
SA 10 6.5 1 7 3 22050 M10x1 1.70.002
SA 10S 6.5 3.2 13 3 22050 M10x1 1.70.002
SA 12 10 0.9 16 8.5 28250 M12x1 1.70.003
SA 14 12.5 0.9 10 17 34000 M14x1.5 " 1.70.004
SA 14S 12.5 8.6 86 17 34000 M14x1.5 " 1.70.004
SA 1482 12.5 68 205 17 34000 M14x1.5 " 1.70.004
SA 20 12.5 2.3 25 25 45000 M20x1.5 1.70.005
SA 20x25 24.6 2.3 16 50.8 68000 M20x1.5 1.70.005
SA 20S 12.5 23 230 25 45000 M20x1.5 1.70.005
SA 20Sx25 24.6 9 59 50.8 68000 M20x1.5 1.70.005
SA 20S2 12.5 182 910 25 45000 M20x1.5 1.70.005
SA 20S2x25 24.6 36 227 50.8 68000 M20x1.5 1.70.005
SAI 25 25.4 9 136 68 68000 M25x1.5 1.70.006
SAI 258 25.4 113 1130 68 68000 M25x1.5 1.70.006
SAIl 2582 25.4 400 2273 68 68000 M25x1.5 1.70.006
SA 33x25 25.4 9 36 153 84739 M33x1.5 1.70.007
SA 33Sx25 25.4 30 124 153 84739 M33x1.5 1.70.007
SA 3352x25 25.4 104 418 153 84739 M33x1.5 1.70.007
SA 33S3x25 25.4 354 1418 153 84739 M33x1.5 1.70.007
SA 33x50 50.8 18 73 305 98297 M33x1.5 1.70.007
SA 33Sx50 50.8 61 247 305 98297 M33x1.5 1.70.007
SA 33S2x50 50.8 209 836 305 98297 M33x1.5 1.70.007
SA 33S3x50 50.8 709 2836 305 98297 M33x1.5 1.70.007
SA 45x25 25.4 22 91 339 124284 M45x1.5 1.70.008
SA 455x25 25.4 77 309 339 124284 M45x1.5 1.70.008
SA 4552x25 25.4 261 1045 339 124284 M45x1.5 1.70.008
SA 45S3x25 25.4 886 3545 339 124284 M45x1.5 1.70.008
SA 45x50 50.8 45 182 678 146881 M45x1.5 1.70.008
SA 45Sx50 50.8 154 618 678 146881 M45x1.5 1.70.008
SA 4552x50 50.8 522 2091 678 146881 M45x1.5 1.70.008
SA 45S3x50 50.8 1772 7091 678 146881 M45x1.5 1.70.008
SA 45x75 76.2 68 273 1017 180776 M45x1.5 1.70.008
SA 455x75 76.2 231 927 1017 180776 M45x1.5 1.70.008
SA 4582x75 76.2 786 3145 1017 180776 M45x1.5 1.70.008
SA 45S3x75 76.2 2659 10636 1017 180776 M45x1.5 1.70.008
SA 64x50 50.8 136 545 1695 169478 M64x2 1.70.009
SA 64Sx50 50.8 463 1855 1695 169478 M64x2 1.70.009
SA 64S2x50 50.8 1572 6291 1695 169478 M64x2 1.70.009
SA 64S3x50 50.8 5318 21273 1695 169478 M64x2 1.70.009
SA 64x100 101.6 272 1091 3390 225970 M64x2 1.70.009
SA 64Sx100 101.6 927 3709 3390 225970 M64x2 1.70.009
SA 6452x100 | 101.6 3145 12582 3390 225970 M64x2 1.70.009
SA 64S3x100 | 101.6 10636 42545 3390 225970 M64x2 1.70.009
SA 64x150 152.4 409 1636 5084 282463 M64x2 1.70.009
SA 64Sx150 152.4 1390 5564 5084 282463 M64x2 1.70.009
SA 64S52x150 | 152.4 4718 18873 5084 282463 M64x2 1.70.009
SA 64S3x150 | 152.4 15954 63818 5084 282463 M64x2 1.70.009

Data SheetNo.1.70.001E-13 " Option: Gewinde M14x1



Overview OVERVIEW OF ADJUSTABLE AND NON-
ADJUSTABLE SHOCK ABSORBERS

Adjustable Shock Absorbers

Type Stroke Effective Mass Max. Energy Absorption Thread Data Sheet
(mm) m, (kg) Nm) Size No.
Min. Max. per stroke W, | per hour W,

SA1/4x1/2 12.7 2.3 182 17 23000 M20x1.5 1.70.100
SA 3/8x 1D 25.4 4.5 546 70 46000 M25x1.5 2 1.70.101
SALD 1/2x 1M| 25.4 4.5 1134 136 85000 M36x1.5 1.70.102
SALD 1/2 x 2M| 50.8 9.5 2268 271 98000 M36x1.5 1.70.102
SA1/2x1 25.4 4.5 545 130 86000 M33x1.5 1.70.1083
SA1/2x2 50.8 9.5 950 270 100000 M33x1.5 1.70.103
SA 3/4 x 1 25.4 27 3600 290 126500 M42x1.5 1.70.104
SA 3/4x 2 50.8 43 6350 600 150000 M42x1.5 1.70.104
SA3/4x3 76 55 9500 890 184000 M42x1.5 1.70.104
SA1-1/8x2 50.8 72 13000 1380 172600 M64x2.0 1.70.105
SA1-1/8x 4 102 118 18200 2700 230000 M64x2.0 1.70.105
SA1-1/8x6 152 200 32000 4150 288000 M64x2.0 1.70.105
SA-A 3/4 x 1 25.4 27 3600 290 184000 ¥ M42x1.5 1.70.106
SA-A 3/4 x 2 50.8 43 6350 600 230000 @ M42x1.5 1.70.106
SA-A3/4x3 76 55 9500 890 276000 2 M42x1.5 1.70.106
SA-A1-1/8 x2 | 50.8 72 13000 1380 345000 2 M64x2.0 1.70.107
SA-A1-1/8x4 | 102 118 18200 2700 460000 2 M64x2.0 1.70.107
SA-A1-1/8 x6 | 152 200 32000 4150 575000 2 M64x2.0 1.70.107
" Option: M14x1 thread 2) Option: M27x3 thread 3 Operation with external air-oil tank

Further shock absorber sizes (1-1/2", 2", 2-1/4", 3", 4") in various stroke lengths are also available on request

DataSheetNo.1.70.001E-14



Installation

Mounting
HOERBIGER-ORIGA shock
absorbers should generally
be mounted on a rigid
structure with adequate
strength. The strength
required should be calculated
by the following formula:

2,5+ W, (max)
S

Avoid sideloads of more than
5° and align the centreline of
the piston as closely as
possible with the centre of
gravity of the impacting load
(see diagram).

Positive Stops

External positive stops are
always required to produce a
firm work-positioning and
prevent the shock absorber
from "bottoming out". This is
achieved either with external
dead stops or a stop collar.
These are located to stop the
piston no more than 1.6 mm
short of the end of stroke.

INSTALLATION TIPS

Radius R,

|
RS
:
Stroke (s)

Perpendicular to shock
absorber at mid-stroke

Pivot point of load

i S S

Installation Angle (a) R, a R, a
Thei llati | is found b o o
diving he shock absorber snoke (3 |01 70 | /27 |.1051 |8
by the radius of the shock absorber from .0349 1° 1228 (31/2°
the pi i . i i
chovld never excbed 5* i tdoeaa - |.0524 | 11/2° | 1405 _|4°
shorter stroke or a longer radius must 0699 |2° 1584 |41/2°
be used. .

.0875 |21/2° |.1763 |5°

Oil Filling
HOERBIGER-ORIGA shock
absorbers with return
springs are supplied prefilled
with oil and ready for
immediate use without any
additional pipework etc..

For shock absorbers without
return springs an external
accumulator or air/oil tank is
required.

The air/oil tank is filled with
the correct oil up to the
"Full" mark (do not overfill),
then the shock absorber can
be operated at low speed
while it is being finally
adjusted.

. Opening to small
Opening to large

y

Correct

Force

Stroke

Adjustment

All HOERBIGER-ORIGA
shock absorbers are
supplied with their adjust-
ment preset at 90°, which is
midway between the "hard"
and "soft" settings.

To adjust the shock absor-
ber, first loosen the
adjustor's lock screw with an
Allan key.

Then impact the load slowly
on the shock absorber. If the
initial impact is too hard, use
a screwdriver or coin to
rotate the adjustor towards
"soft" (18) on the dial. If the
initial impact is too soft,
rotate the adjustor in the
opposite direction towards
"hard" (0). When the setting
is correct, retighten the
adjustor's lock screw with the
Allan key.

The shock absorber is pro-
perly adjusted when there is
no initial impact at the start
of the stroke and no hard
set-down at the end of the
stroke.

If hard set-down persists
despite proper adjustment,
check whether the positive
stop is set correctly to keep
the shock absorber piston no
more than 1.6 mm off the
bottom at end of stroke.

Data SheetNo.1.70.001E-15
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The right to make technical
modifications is reserved

Energy Capacity o RI GA

Type Stroke Effective Mass Max. Energy Capacity s k
(mm) | (kg) (Nm) hoc
Min. Max. per stroke W, per hour W,
SA10 |65 |1 7 3 22050 Absorbers
SA10S| 6.5 3.2 13 3 22050
. Hydraulic Industrial Shock
Technical Data Absorbers
Characteristic Unit Comments
Impact .velocny m/s 0.15-2.2 Type:
Operatingtemperaturerange | °C -10to+70 * Non-adjustable
Installation Inany position
Force of internal return spring | N 3-6 Series SA
o : : SA10
Max. deviation of impacting £3° - Forsmaller effective masses
force from centre axis of
shock absorber SA10S
Weight (mass) kg 0.015 - Forlarger effective masses
Min. mounting strength N 1200 "
required
Body Steel, black oxide finish Basic Version with:
» e Integral stop collar
«© | Piston rod Steel, hardened, ground, * 1 mounting nut
I hard-chrome plated * Soft pad
§ Accessories Steel, black oxide finish or
aluminium, anodized

Accessories:

Y based on 2.5 - W, * Universal flange

stroke

For product group overview see 1.70.001E H “ [ H H I “ [H

For design and installation notes see 1.70.001E m

Data Sheet No.1.70.002E-1




Dimensions (mm)

Type: SA 10, SA 10 S

)
1] A
| <t | LO|
o ko) kel
1° °
[a\)
8
B1 Ho
c
A
Dimensions (mm)
Universal Flange
d
1 @Js
| | |
I ERERR 5
(N o
I ‘ | I ‘ |
lr L | |
= 1T T I T — %_'*
(| (N ~
\ ‘ | ! ‘ | 3
Ll | ol
Ll } Ll
Jg a4

Dimensions Table (mm)

A B C d od od od F G H J J J J aJ aJ

1 1 2 4 5 2 1 2 3 5 6 7 8

50.8 | 3.3 33.3 | M10x1| 3 8.6 | 8.6 125 | 3 3.6 254 | 38 12 254 | 8 4.5 5

Order Instructions

Product Order Instructions
Type Order No.
Shock absorber for smaller effective masses SA 10 7900
Shock absorber for larger effective masses SA10S 7907
Additional mounting nut LN 10 7909
Universal flange UM 10 7902

Data SheetNo. 1.70.002E-2



A1P564EO00DAAOOX

The right to make technical
modifications is reserved

Energy Capacity
Type Stroke Effective Mass Max. Energy Capacity
(mm) (k) Nm)
Min. Max. per stroke W, per hour W,
SA 12 10 0.9 16 8.5 28250

Technical Data

required

Characteristic Unit Comments
Impact velocity m/s 0.3-45
Operatingtemperaturerange | °C -40t0+82
Installation Inany position
Force of internal return spring | N 45-11

Max. deviation of impacting +3°

force from centre axis of

shock absorber

Weight (mass) kg 0.040

Min. mounting strength N 2200 "

Body Steel, black oxide finish
(2]
@ Piston rod Steel, hardened, ground,
o hard-chrome plated
©
= | Accessories Steel, black oxide finish or
aluminium, anodized

"basedon 2.5 - W,
stroke

For product group overview see 1.70.001E
For design and installation notes see 1.70.001E

Data Sheet No. 1.70.003E-1

ORIGA
Shock
Absorbers

Hydraulic Industrial Shock
Absorbers

Type:
¢ Non-adjustable

Series SA
SA12

Basic Version with :
e Integral stop collar
* 1 mounting nut

Accessories:
* Soft pad
e Universal flange

OlORIGA |



Dimensions (mm)

Type: SA 12
_ ()
-
o° 8 - r
)
By B
c
A
Dimensions (mm) Dimensions (mm)
Universal Flange Soft Pad
d1 ®J6 et
B 5

oJy
I
N

Dimensions Table (mm)

A B B C d od, |@d, |e@d. |F G H H J J J J od, |oJ

1 1 2 4 5 1 2 1 2 3 5 6 7 8

66.4| 9.7 |51 |45 |Mi2x1|3.3 |104|104 |16 |4 6.1s | 3 254 (38 |12 254 |8 45 |5

Order Instructions

Product Order Instructions
Type Order No.

Shock absorber SA 12 7910

Soft pad SP 12 7914

Additional mounting nut LN 12 7919

Universal flange UM 12 7912

Data SheetNo.1.70.003E-2
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The right to make technical
modifications is reserved

Energy Capacity
Type Stroke Effective Mass Max. Energy Capacity
(mm) (kg) Nm)

Min. Max. per stroke W, per hour W,
SA 14 12.5 0.9 10 17 34000
SA14S | 125 8.6 86 17 34000
SA 14 S2| 12,5 68 205 17 34000
Technical Data
Characteristic Unit Comments
Impact velocity m/s 0.3-45
Operatingtemperaturerange | °C -40to+82
Installation Inany position
Force of internal return spring | N 4-7
Max. deviation of impacting +3°
force from centre axis of
shock absorber
Weight (mass) kg 0.125
Min. mounting strength N 3400 "

required

Body Steel, black oxide finish
ﬁ Piston rod Steel, hardened, ground,
> hard-chrome plated
§ Accessories Steel, black oxide finish or
aluminium, anodized

"basedon2.5- W,
stroke

For product group overview see 1.70.001E
For design and installation notes see 1.70.001E

Data Sheet No. 1.70.004E-1

ORIGA
Shock
Absorbers

Hydraulic Industrial Shock
Absorbers

Type:
* Non-adjustable

Series SA
SA14
- Forsmaller effective masses

SA14S
- Forintermediate effective masses

SA14S2
- Forlarger effective masses

Basic Version with:
¢ Integral stop collar
* 1 mounting nut

Accessories:
* Soft pad
* Universal Flange

OoRrRIGA |



Dimensions (mm)

Type: SA 14, SA 14 S, SA 14 S2

F D

| | &

AR
7 \ ]
S =l
Q
\ / o
7 1@3
Bil_ B
a -
C
A
Dimensions (mm) Dimensions (mm)
Universal Flange Soft Pad
d1 ®J6 et
I T B o
| el

‘ }
-nr | -nr
\‘ | @ \‘ | | _810
5| B e
|
SN A :
\‘ | ‘ \‘ | 3 2
| I 3 i i
Jg @7
Dimensions table (mm)
A B B, |C D d, od, |ed, |ed, |F G H, |H, |J, J, |dy |dy  |od, |ed, |Jg

87 |12 |4 61 (12 |M14x1.5" |48 (12 [11.9|17 |5 10969 |29 |45 |16 (35 |8 45 |5

") Option: M14x1 thread (d,)

Order Instructions

Product Order Instructions
Type Order No.
Shock absorber for smaller effective masses SA 14 7920
Shock absorber for intermediate effective masses SA14S 7927
Shock absorber for larger effective masses SA 14 S2 7928
Soft pad SP 14 7924
Additional mounting nut LN 14 7929
Universal flange UM 14 7922

Data SheetNo.1.70.004E-2



Energy Capacity
Type Stroke | Effective Mass Max. Energy Capacity

(mm) | (kg) Nm)

Min. Max. per stroke W, per hour W,

SA 20 125 |23 25 25 45000
SA20S 125 | 23 230 25 45000
SA20S2 |125 | 182 910 25 45000
SA 20x25 246 |23 16 50.8 68000
SA20Sx25 |24.6 |9 59 50.8 68000
SA20S2x25|24.6 | 36 227 50.8 68000
Technical Data
Characteristic Unit Comments
Impact velocity m/s 0.3-45
Operatingtemperaturerange | °C -40to+82
Installation Inany position
Force of internal N 6-10
return spring
Max. deviation of impacting +3°
force from centre axis of
shock absorber
Weight (mass) kg 0.176 (Type SA20), 0.207 (Type SA20x25)
Min. mounting strength N 5000 "

required

A1P566EO00DAAOOX

Body Steel, black oxid e finish
[}
_t_g Piston rod Steel, hardened, ground,
o hard-chrome plated
©
= | Accessories Steel, black oxide finish or
aluminium, anodized

The right to make technical
modifications is reserved

"basedon2.5- W,
stroke

For product group overview see 1.70.001E
For design and installation notes see 1.70.001E

Data Sheet No. 1.70.005E-1

ORIGA
Shock
Absorbers

Hydraulic Industrial Shock
Absorbers

Type:
* Non-adjustable

Series SA

—Forsmaller effective masses
SA 20-Stroke 12,5mm
SA 20x25—Stroke 24,6 mm

— Forintermediate effective masses
SA20S-Stroke 12,5mm
SA 20 Sx25—Stroke 24,6 mm

— Forlarger effective masses
SA 20S2-Stroke 12,5mm
SA 20S2x25— Stroke 24,6 mm

Basic Version with:
* Integral stop collar
* 1 mounting nut

Accessories:
* Soft pad
e Universal flange

OoRrRIGA |



Dimensions (mm)

Type: SA 20, SA 20 S, SA 20 S2

F D

N
v

@ - |
7 :
N B1AB 8

I -

C

A

Dimensions (mm) Dimensions (mm)

Universal Flange Soft Pad
dy 2
‘ | ‘
FTee | | e e -
| g uk
N I I S
LY -
LT 4 L -
. J5 . e/
Jo 7J3
Dimensions Table (mm)
Type A B B, C D d, od, od, od, F
SA 20 89 12 5.6 61.7 17 M20x1.5 6.4 17 17 23.9
SA 20x25 140.5 24.6 5.6 100.3 17 M20x1.5 6.4 17 17 254
Type G H, H, J, J, J, J, Jg 2J, 2J, Jg
SA 20 6 10.7 4.7 35 46 16 25.4 35 10.4 5.5 10.4
SA 20x25 6 10.7 4.7 35 46 16 25.4 35 10.4 55 10.4
Order Instructions
Product Order Instructions
Type Order No.

Shock absorber — stroke 12.5 mm SA 20 7930
— for smaller effective masses — stroke 24.6 mm SA 20x25 7700
Shock absorber — stroke 12.5 mm SA20S 7937
— for intermediate effective masses — stroke 24.6 mm SA 20 Sx25 7701
Shock absorber — stroke 12.5 mm SA 20 S2 7938
— for larger effective masses — strokeb 24.6 mm SA 20 S2x25 7702
Soft pad SP 20 7934
Additional mounting nut LN 20 7939
Universal flange UM 20 7932

Data SheetNo.1.70.005E-2




Energy Capacity
Type Stroke Effective Mass Max. Energy Capacity
(mm) (kg) Nm)

A1P567EO00DAAOOX

The right to make technical
modifications is reserved

Min. Max. per stroke W, per hour W,
SAI 25 25.4 9 136 68 68000
SAI25S | 25.4 113 1130 68 68000
SAI 25 S2| 25.4 400 2273 68 68000
Technical Data
Characteristic Unit Comments
Impact velocity m/s 0.3-45
Operatingtemperaturerange | °C -40to+82
Installation Inany position
Force of internal return spring | N 19-37
Max. deviation of impacting +3°
force from centre axis of
shock absorber
Weight (mass) kg 0.327
Min. mounting strength N 6700 "

required

Body Steel, black oxide finish
% Piston rod Steel, hardened, ground,
S hard-chrome plated
g Accessories Steel, black oxide finish or
aluminium, anodized

Ybasedon2.5- W,
stroke

For product group overview see 1.70.001E
For design and installation notes see 1.70.001E

Data Sheet No. 1.70.006E-1

ORIGA
Shock
Absorbers

Hydraulic Industrial Shock
Absorbers

Type:
* Non-adjustable

Series SAIl

SAI25
- Forsmaller effective masses

SAI25S
- Forintermediate effective masses

SAI25S2
- Forlarger effective masses

Basic Version with:
e Integral stop collar
* 1 mounting nut

Accessories:
* Soft pad
e Universal flange

OlORIGA |



Dimensions (mm)

Type: SAI 25, SAI 25 S, SAI 25 S2

Wrenchflat (D)
F
N (_\
7 N P !
_ 5|3 B
N2/ R
S B4 B Q
G - - -
Dimensions (mm) Dimensions (mm)
Universal Flange Soft Pad
! | !
\ ‘ \
\ T\ ! L@, | 1 o |
o mi
| ‘ | I —3’\
- L o “ = — o 'cm
17T g\\ﬁ | -
[ o)
I I \
i VL ‘ Jé — =1 Ha
N | N —
Js 2J7 Hy
Jo Jg
Dimensions Table (mm)
A B B, |C D d -~ od, |ed, |od, |F G |H |H |J J, |J J J od, |ad, | J

1

149.1124.6 | 46 | 107.2|22 M25x1.5|7.9 [224(223|30 |8 11 47 |35 |47 |16 255|135 |10.4|5.5 10.4

* Option M27x3 on request

Order Instructions

Product Order Instructions
Type Order No.
Shock absorber for smaller effective masses SAIl 25 7834
Shock absorber for intermediate effective masses SAI25S 7835
Shock absorber for larger effective masses SAl 25 S2 7836
Soft pad SP-25 7837
Additional mounting nut LN-25 7959
Universal flange UM-25 7952

Data Sheet No.1.70.006E-2
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The right to make technical
modifications is reserved

Energy Capacity
Type Stroke | Effective Mass Max. Energy Capacity

(mm) | (kg) Nm)

Min. Max. per stroke W, per hour W,

SA33x25 |25.4 |9 36 153 84739
SA 335x25 |25.4 |30 124 153 84739
SA 33S2x25(25.4 |104 418 153 84739
SA 33S3x25|25.4 |354 1418 153 84739
SA 33x50 [50.8 |18 73 305 98297
SA 33Sx50 |50.8 |61 247 305 98297
SA 33S2x50(50.8 |209 836 305 98297
SA 33S3x50(50.8 |709 2836 305 98297
Technical Data
Characteristic Unit Comments
Impact velocity m/s 0.3t04.6
Operating temperature range | °C -40to+82

force from centre axis of
shock absorber

Installation Inany position
Force of internal N on request
return spring

Max. deviation of impacting +3°

Weight (mass) kg Type SA33..-25 — on request
Type SA33..-50 — on request

Min. mounting strength N on request "

required

Body Steel, black oxide finish

% Piston rod Steel, hardened, ground,

5 hard-chrome plated

g Accessories Steel, black oxide finish or
aluminium, anodized

" based on 2.5 - W,
stroke

For product group overview see 1.70.001E
For design and installation notes see 1.70.001E

Data Sheet No. 1.70.007E-1

ORIGA
Shock
Absorbers

Hydraulic Industrial Shock
Absorbers

Type:
* Non-adjustable

Series SA

- For smaller effective masses
SA 33x25—Stroke 25.4 mm
SA 33x50—Stroke 50.8 mm

- Forintermediate effective masses
SA 33Sx25—Stroke 25.4 mm
SA 33Sx50— Stroke 50.8 mm

- Forlarger effective masses
SA 33S2x25 — Stroke 25.4 mm
SA 33S2x50 — Stroke 50.8 mm

- For high effective masses
SA 33S3x25 —Stroke 25.4 mm
SA 33S3x50— Stroke 50.8 mm

Basic Version with:
* 1 mounting nut

Accessories:

* Soft pad

¢ Rectangular flange
* Foot mounting

» Stop collar

AR
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Dimensions (mm)

Type: SA 33..x25, SA 33..x50

Mounting nut Fillport
B —
R
\ ’
I
° ° 8 \\
v
G
C1 o Co E
C —
<A—>
Dimensions (mm) Dimensions (mm)
Rectangular Flange Soft Pad
J2
Jg > _c’mr
Q
i -
N H2
= 5 H1
Note:
Cannot be used with stop collar
Dimensions (mm) Dimensions (mm)
Foot Mounting Stop collar
Option "a" and "b"
Option "a" - for rear mounting
Option "b" - for front mounting
Dimension Table (mm)
Type A B C C, C, |d, @d, | @d, [E OF |G H  |H, [J,
SA 33..x25 138.1 |55.6 [112.7 |25.4 |38.1 |[M33x1.5 [25.4|31.8(30.2 |38 |[6.4 |19.1|11.2|38.1
SA 33..x50 188.9 (81 138.1 |25.4 |53.8 [M33x1.5 [25.4|31.8(30.2|38 |[6.4 |19.1|11.2|38.1
Type J, J, |, J, OK, |[Ka [Kb [OK, L, L, L, |L, L, L, L, L L,
SA 33..x25 50.8 |9.7 |28.7 |41.4 (38.1 |47.6 |41.3 |28.6 |69.9 [60.3 | 50.8|22.2 (12.7 |95.3 |6.4 |49.2 |5.6
SA 33..x50 50.8 |9.7 |28.7 |41.4 (38.1 |47.6 |41.3 |28.6 |69.9 [60.3 | 50.8|22.2 [12.7 [121 |6.4 |74.6 |5.6

Data Sheet No. 1.70.007E-2




Order Instructions

Product Order Instructions
Type Order No.

Shock absorber for smaller effective masses  — stroke 25.4 mm SA 33x25 8041

— stroke 50.8 mm SA 33x50 8045
Shock absorber for intermediate masses — stroke 25.4 mm SA 33Sx25 8042

— stroke 50.8 mm SA 33Sx50 8046
Shock absorber for larger masses — stroke 25.4 mm SA 33S2x25 8043

— stroke 50.8 mm SA 33S2x50 8047
Shock absorber for high masses — stroke 25.4 mm SA 33S3x25 8044

— stroke 50.8 mm SA 33S3x50 8048
Stop collar Option "a" for rear mounting SC1/2A 7971
Stop collar Option "b" for front mounting SC1/2B 7977
Soft pad SP1/2 7974
Additional mounting nut LN1/2 7979
Rectangular flange RF1/2 7972
Foot mounting FM1/2 7973

Data Sheet No. 1.70.007E-3




A1P722E00JAE30X

The right to make technical
modifications is reserved

Energy Capacity o RI GA

Type Stroke | Effective Mass Max. Energy Capacity
(mm) | (kg) (Nm) Shock
Min. Max. per stroke W, per hour W,
SA 45x25 |25.4 |22 91 339 124284 Absorbe rs
SA 45Sx25 |25.4 |77 309 339 124284
SA 4582x25|25.4 | 261 1045 339 124284
SA 45S3x25|25.4 | 886 3545 339 124284 Hydraulic Industrial Shock
SA 45x50 [50.8 |45 182 678 146881 Absorbers
SA 45Sx50 [50.8 |154 618 678 146881 Type:
SA 45S2x50(50.8 |522 2091 678 146881 . Non.-adjustable
SA 45S3x50|50.8 |1772 7091 678 146881
SA 45x75 |76.2 |68 273 1017 180776 Series SA
SA 458x75 |76.2 | 231 927 1017 180776 - Forsmaller effective masses
SA 4582x75|76.2 |786 3145 1017 180776 SA 45x25—Stroke 25.4 mm
SA 45x50 - Stroke 50.8
SA 45S3x75|76.2 |2659 | 10636 [1017 180776 SA 4575 StroKa 76 2 mm
- Forintermediate effective masses

Technical Data SA 45Sx25 — Stroke 25.4 mm

. - SA 45Sx50 - Stroke 50.8 mm
Characteristic Unit Comments SA 45Sx75 — Stroke 76.2 mm
Impact velocity m/s 0.3t04.6 )

- - Forlarger effective masses
Operating temperaturerange | °C -40to0 +82 SA 45S2x25 — Stroke 25.4 mm
Installation In any position SA 4552x50 — Stroke 50.8 mm

- SA 45S2x75 —Stroke 76.2 mm

Force of internal N on request
return spring - For high effective masses
Max. deviation of impacting +3° SA 45S3x25—Stroke 25.4 mm
force from centre axis of SA 45S3x50 - Stroke 50.8 mm
shock absorber SA 45S3x75— Stroke 76.2 mm
Weight (mass) kg Type SA45..-25 — on request . . .

Type SA45..-50 — on request Basic Version with:

Type SA45..-75 — on request * 1 mounting nut
Min. mounting strength N on request " Accessories:
required * Soft pad

* Rectangular flange
e Foot mounting
Piston rod Steel, hardened, ground, * Stop collar
hard-chrome plated

Body Steel, black oxide finish

Materials

Accessories Steel, black oxide finish or
aluminium, anodized

7

" based on 2.5 - W,
stroke

-

RS

J v

For product group overview see 1.70.001E “ “ [“ B I “ [H

For design and installation notes see 1.70.001E m

Data Sheet No. 1.70.008E-1




Dimensions (mm)

Type: SA 45..x25, SA 45..x50, SA45..x75

Mounting nut Fill port
B —
R
\ ’
J
) ” i NN
<
G
C1 o Co E
C —
I U———
Dimensions (mm) Dimensions (mm)
Rectangular Flange Soft Pad
N |
_cl!)
T Q
_)'\ 7
i Hy
- —
I3
Note:
Cannot be used with stop collar
Dimensions (mm) Dimensions (mm)
Foot Mounting Stop collar

Option "a" and "b"

Option "a" - for rear mounting
Option "b" - for front mounting

Dimension Table (mm)

Type A B c c, |c, |d, Qd, |@d, [E |G |H, [H, |J,

SA 45..x25 1445 [50  [119.1 [34.8[40.4 [M45x1.5 |38.144.5 (246 (9.7 [254][17.5[57.2
SA 45..x50 1953 (754 1445 |34.8(60.2 [M45x1.5 |38.1|44.5 246 |97 |254][17.5[57.2
SA 45..X75 246.1 [100.8 |169.9 [34.8|72.9 M45x1.5 |38.1(44.5(24.6 [9.7 |25.4[17.5|57.2
Type g, [, . ek Ka Kb Jek i, [, |u o fn uo L L L L

SA 45..x25 76.2 [12.7 |41.4 [60.5 |on request 95.3 [72.2 [ 57.2|29.4 [14.2 [85.5 [9.5 [52.3 (8.7
SA 45..x50 76.2 [12.7 |41.4 [60.5 |on request 95.3 |72.2 [ 57.2|29.4 [14.2 111 |95 [77.7 |8.7
SA 45..X75 76.2 [12.7 |41.4 [60.5 |on request 95.3 |72.2 [ 57.2|29.4 [14.2 [111 |95 (103 (8.7

Data Sheet No. 1.70.008E-2




Order Instructions

Product Order Instructions
Type Order No.

Shock absorber for smaller effective masses  — stroke 25.4 mm SA 45x25 8049

— stroke 50.8 mm SA 45x50 8053

— stroke 76.2 mm SA 45x75 8057
Shock absorber for intermediate masses — stroke 25.4 mm SA 45Sx25 8050

— stroke 50.8 mm SA 45Sx50 8054

— stroke 76.2 mm SA 45Sx75 8058
Shock absorber for larger masses — stroke 25.4 mm SA 45S2x25 8051

— stroke 50.8 mm SA 45S2x50 8055

— stroke 76.2 mm SA 45S2x75 8059
Shock absorber for high masses — stroke 25.4 mm SA 45S3x25 8052

— stroke 50.8 mm SA 45S3x50 8056

— stroke 76.2 mm SA 45S3x75 8060
Stop collar Option "a" for rear mounting on request on request
Stop collar Option "b" for front mounting on request on request
Soft pad on request on request
Additional mounting nut on request on request
Rectangular flange on request on request
Foot mounting on request on request

Data Sheet No. 1.70.008E-3




A1P723E00JAE30X

The right to make technical
modifications is reserved

Energy Capacity o RI GA

Type ?r:]rr?]lge ETfect(l\Iég)Mass Max. En((aﬁlg%)Capamty sh o ck

Min. Max. per stroke W, per hour W,
SA64x50 | 50.8 |136  |545 1695 169478 Abso rbe rs
SA 64Sx50 | 50.8 |463 1855 1695 169478
SA 64S2x50 |50.8 [1572 (6291 1695 169478

Hydraulic Industrial Shock

SA 64S3x50 |50.8 (5318 [21273 [1695 169478 Absorbers
SA 64x100 | 101.6|272 1091 3390 225970
SA 64Sx100 | 101.6(927 (3709 3390 225970 Type:
SA 6452x100| 101.6|3145 |12582 |3390 225970 * Non-adjustable
SA 64S3x100| 101.6 10636 (42545 |3390 225970 Series SA
SA 64x150 | 152.4|409 1636  |5084 282463 Forsmallor effective masses
SA 64Sx150 | 152.4[1390 (5564  |5084 282463 SA 64x50 — Stroke 50.8 mm
SA 6452x150 | 152.4 (4718 [18873 |5084 282463 gﬁg:ﬂ gg:gggtz]g;gmm
SA 64S3x150 | 152.4 15954 (63818 |5084 282463

- Forintermediate effective masses
SA 64Sx50— Stroke 50.8 mm

Technical Data SA 64Sx100—Stroke 101.6 mm

SA 64Sx150—Stroke 152.4 mm

Characteristic Unit Comments
. - Forlarger effective masses
Impact velocity m/s 0.3t04,6 SA 64S2x50— Stroke 50.8 mm
Operating temperature range | °C -40t0 +82 SA 64S2x100 - Stroke 101.6 mm
Installation In any pOSition SA 64S2x150— Stroke 152.4 mm
Force of internal N on request - For high effective masses
return spring SA 64S3x50— Stroke 50.8 mm
Max. deviation of impacting +3° SA 64S3x100~Stroke 101.6 mm
force from centre axis of SA 64S3x150—Stroke 152.4 mm
shock absorber
Weight (mass) kg Type SA64..-50 — on request . . .
Type SA64..-100 — on request Basic Version with:
Type SA64..-150 — on request * 1 mounting nut
Min. mounting strength N on request " Accessories:
required « Soft pad
Body Steel, black oxide finish * Square flange
- * Foot mounting
© | Piston rod Steel, hardened, ground, .
-g hard-chrome plated Stop collar
& | Accessories Steel, black oxide finish or
= aluminium, anodized

7

" based on 2.5 - W,
stroke

-

RS

J v

For product group overview see 1.70.001E “ “ [“ B I “ [H

For design and installation notes see 1.70.001E m
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Dimensions (mm)

Type: SA 64..x50, SA 64..x100, SA 64..x150

Mounting nut Fill port

1 =
S kel T }‘= IS \\
N
G
C1 ] Co E
C
<A—>
Dimensions (mm) Dimensions (mm)
Square Flange Soft Pad
J1
Ja I\ |
_cl!)
Q
v
Hy
Note:
Cannot be used with stop collar
Dimensions (mm) Dimensions (mm)
Foot Mounting Stop collar

Option "a" and "b"

Option "a" - for rear mounting
Option "b" - for front mounting

Dimension Table (mm)

Type A B |c |c, |c, |dq od, |@d, [E |oF |G |H, [H, |[J,

SA 64..x50 2254857 [174.6/38.1 |69.8 |M64x2 [50.8 | 57.2(34.9 [76.2 [9.7 [25.4 [17.5 [88.9
SA 64..x100 327 |136.5 |225.4(38.1 |95.2 |M64x2  |50.8 [ 57.2(39.4 |76.2 |9.7 |25.417.5|88.9
SA 64..x150 509 |200.6 |298.5(38.1 |120.6|M64x2  |50.8 | 57.2|57.2 |76.2 |9.7 |25.417.5|88.9
Type J, [J, |oK, [Ka |[Kb [oK, L, |, |L (L (L |L |L |L |L

SA 64..x50 16 [69.9 [76.2 [62.7 [50 |60.3 [143 [124 |88.9(44.5 [19.1 [127 [14.2[90 [10.3
SA 64..x100 16 |69.9 |76.2 [62.7 (50 |60.3 [143 [124 |88.9(44.5 [19.1 |178 |14.2 |141 [10.3
SA 64..x150 16 |69.9 |76.2 [62.7 |50 |60.3 (143 [124 |88.9(44.5 [19.1 229 |14.2 (214 [10.3

Data Sheet No. 1.70.009E-2



Order Instructions

Product Order Instructions
Type Order No.
Shock absorber for smaller effective masses  — stroke 50.8 mm SA 64x50 8061
— stroke 101.6 mm SA 64x100 8065
— stroke 152.4 mm SA 64x150 8069
Shock absorber for intermediate masses — stroke 50.8 mm SA 64Sx50 8062
— stroke101.6 mm SA 64Sx100 8066
— stroke 152.4 mm SA 64Sx150 8070
Shock absorber for larger masses — stroke 50.8 mm SA 64S2x50 8063
— stroke 101.6 mm SA 64S2x100 8067
— stroke 152.4 mm SA 64S2x150 8071
Shock absorber for high masses — stroke 50.8 mm SA 64S3x50 8064
— stroke 101.6 mm SA 64S3x100 8068
— stroke 152.4 mm SA 64S3x150 8072
Stop collar Option "a" for rear mounting SC 1-1/8A 7991
for Type SA 64..x50 and SA 64..x100
Stop collar Option "a" for rear mounting SC 1-1/8A 7891
for Type SA 64..x150
Stop collar Option "b" for front mounting SC 1-1/8B 7997
for Type SA 64..x50 and SA 64..x100
Stop collar Option "b" for front mounting SC 1-1/8B 7897
for Type SA 64..x150
Soft pad SP 1-1/8 7994
Additional mounting nut LN 1-1/8 7999
Square flange SF 1-1/8 7998
Foot mounting FM 1-1/8 7993

Data Sheet No. 1.70.009E-3




A1P568EO00DAAOOX

The right to make technical
modifications is reserved

ORIGA
Type Stroke Effective Mass Max. Energy Capacity
mm | (k) Nm) Shock
Min. Max. per stroke W, | per hour W,
SA1/4x1/2 | 127 |23 182 17 23000 Absorbers
Technical Data
Characteristic Unit Comments Hydraulic Industrial Shock
Absorbers
Impact velocity m/s 0.3-45

required

Operatingtemperaturerange | °C -40to+82
Installation Inany position
Force of internal return spring | N 6-9

Max. deviation of impacting +3°

force from centre axis of

shock absorber

Weight (mass) kg 0.176

Min. mounting strength N 3400 "

Body Steel, black oxide finish
[}
.§ Piston rod Steel, hardened, ground,
ko hard-chrome plated
©
= | Accessories Steel, black oxide finish or
aluminium, anodized

"basedon2.5- W,
stroke

For product group overview see 1.70.001E
For design and installation notes see 1.70.001E

Data Sheet No. 1.70.100E-1

Type:
* Adjustable

Series SA
SA1/4x1/2

Basic Version with:
e Integral stop collar
* 1 mounting nut

Accessories:
* Soft pad
* Universal flange

T

OlORIGA |



Dimensions (mm)

Type: SA1/4x 1/2

F Adjusting screw

@

C
A
Dimensions (mm) Dimensions (mm)
Universal Flange Soft Pad
o]
r——‘d‘] QJG e _{78
| | !
i | i |
LJ‘,\ | LJ‘J i H2‘
I \‘\ H1
x | |
5|+ — G-+ [

il .

\‘\ ‘ \‘\ IS

Iy | L

1 | 1

s 2 |
J2 J3

Dimensions Table (mm)
A B |B, |IC [D |d, gd, |@d, |ed, [E |F |G |H, |H, |4, [J, |y I, [Js |9y |8, |Jg

98.9|12 |56 [61.7 (17 |M20x1.5 |64 [16.9|17 (64 |24 |6 10.7 |48 |35 |47 |16 |25.5 |35 |10 55 |10

OrderInstructions

Product Order Instructions
Type Order No.

Shock absorber SA1/4 x1/2 7940

Soft pad SP 20 7934

Additional mounting nut LN 20 7939

Universal flange UM 20 7932

Data SheetNo.1.70.100E-2



A1P569E00DAAOOX

The right to make technical
modifications is reserved

Energy Capacity O RI GA
Type Stroke Effective Mass Max. Energy Capacity
(mm) | (ko) Nm) Shock
Min. Max. per stroke W, | per hour W,

SA8x1D |254 |45 |56 |70 46000 Absorbers
Technical Data
Characteristic Unit Comments Hydraulic Industrial Shock

- Absorbers
Impact velocity m/s 0.3-45
Operatingtemperaturerange | °C -40to+82

’ . Type:
Installation Inany position * Adjustable
Force of internal return spring | N 19-37
- : : N Series SA

Max. deviation of impacting +3
force from centre axis of SA3/8x1D
shock absorber
Weight (mass) kg 0.243 . . .
Min. mounting strength N 6900 " Basic Version with:

required

Body Steel, black oxide finish
k7]
8 | Piston rod Steel, hardened, ground,
o hard-chrome plated
©
= | Accessories Steel, black oxide finish or
aluminium, anodized

"basedon2.5- W,
stroke

For product group overview see 1.70.001E
For design and installation notes see 1.70.001E

Data Sheet No.1.70.101E-1

* 1 mounting nut
e Front and rear adjustment

Accessories:

* Stop collar

* Soft pad

e Universal flange

i

1

-~y
}

OORIGA |



Dimensions (mm)

Type: SA 3/8 x 1D

Wrench flat D

Front adjustment

Rear adjustment

©
M 2 B
e _ L
G E B
c
A
Dimensions (mm) Dimensions (mm)
Universal Flange Soft Pad
I\ |
_OI.O
Q
Iy
d
; 2 Ho
] | | H1
| ! | Co ! w
| | | | | -
f‘ r - F‘ r
N o p :
| : || Dimensions (mm)
= A ﬁ}—(t)% —X—| Stop Collar
0] U (N N~
| ‘ | ‘ | ‘ | S
Il : T I E ——
- } e e B S s e N | B \
J -
Js o 5 ¥
92 J3 S ——
Ko
Dimensions Table (mm)
A B |[C |D d, od,|ed, |od, |ed, |od, [E |F H Hy |J, [d, |9 |40 [ |9dg |9, [d; oK, [K,
121.2|35.5 |61.5 |22 M25x1.52(7.9 |19.9 |22.7 |22.1 [18.5 |12.7 |30 122164 |35 (47 |16 |255|35 (10 (55 |10 |[31.8 |55.6
2 Option: M27x3 thread (d,)
Order Instructions
Product Order Instructions
Type Order No.
Shock absorber SA 3/8x 1D 7840
Stop collar SC25B 7951
Soft pad SP 25 7954
Additional mounting nut LN 25 7959
Universal flange UM 25 7952

Data SheetNo.1.70.101E-2



A1P570EO00DAAOOX

The right to make technical
modifications is reserved

ORIGA
Type Stroke Effective Mass Max. Energy Capacity
mm) |l Nim) Shock
Min. Max. per stroke W, | per hour W,

SALD 1/2x 1M [25.4 |45 1134 | 136 85000 Absorbe rs
SALD 1/2 x 2M | 50.8 9.5 2268 271 98000

. Hydraulic Industrial Shock
Technical Data Absorbers
Characteristic Unit Comments
Impact velocit m/s 0.3-45

P - y - Type:
Arbeitstemperatur °C -40bis +82 * Adjustable
Installation Inany position
Force of return spring .

Type: SALD 1/2 x 1M N 36 - 82 Series SALD
Type: SALD 1/2 x 2M N 36-128 SALD1/2x1M

— - - - Stroke: 25.4 mm
Max. deviation of impacting +3°
force from centre axis of
shock absorber .séAtlr_o?(;lszoxg nl\{ll m
Weight (mass)
Type: SALD 1/2 x 1M kg 0.751
Type: SALD 1/2 x 2M kg 0.922 . . .

- - Basic Version with:
Min. mounting strength N 13400 " * Integral stop collar
required * 1 mounting nut

” Body Steel, black oxide finish

8 | Piston rod Steel, hardened, ground,

% hard-chrome plated Accessories:

= | Accessories Steel, black oxide finish or * Rectangular flange
aluminium, anodized

"basedon2.5- W,
stroke

OoRrRIGA |

For product group overview see 1.70.001E
For design and installation notes see 1.70.001E

Data Sheet No. 1.70.102E-1




Dimensions (mm)

Type: SALD 1/2 x 1M, SALD 1/2 x 2M

Adjusting screw

()
Sk : T S
! =
E G By - B o o
c
- A
Dimensions (mm)
Rectangular Flange
J2
J5
i
Dimensions Table (mm)
Type A B B, C d, od, |@d, |@d, |E F G J, J, J, J, J | Y,

SALD 1/2x1M| 165.1| 23.8 | 6 110 | M36x1.5/ 9.5 | 254 | 225 | 14.7 | 413 | 6.7 |41 54 95 |28 42 7
SALD 1/2x2M | 215.9| 49.2 | 6 134 | M36x1.5/ 9.5 | 254 | 225 | 147 | 413 | 6.7 |41 54 95 |28 42 7

OrderInstructions

Product Order Instructions
Type Order No.
Shock absorber, stroke 25.4 mm SALD 1/2 x 1M 7841
Shock absorber, stroke 50.8 mm SALD 1/2 x 2M 7842
Rectangular flange RF 1/2-M 7843
Additional mounting nut LN 1/2-M 7838

Data SheetNo. 1.70.102E-2




A1P571EO00DAAOOX

The right to make technical
modifications is reserved

Energy Capacity
Type Stroke Effective Mass Max. Energy Capacity
(mm) (k) Nm)
Min. Max. per stroke W, | per hour W,
SA1/2x1 25.4 4.5 545 130 86000
SA1/2x2 50.8 9.5 950 270 100000
Technical Data
Characteristic Unit Comments
Impact velocity m/s 0.3-45
Operatingtemperaturerange | °C -40to +82
Installation Inany position
Force of return spring N 36 - 82 (Type SA 1/2x1)
N 36 - 128 (Type SA 1/2x2)
Max. deviation of impacting +5°
force from centre axis of
shock absorber
Weight (mass) kg 0.627 (Type SA 1/2x1)
kg 0.8 (Type SA 1/2x2)
Min. mounting strength N 13300 "
required
Body Steel, black oxide finished
(2]
@ Piston rod Steel, hardened, ground,
o hard-chrome plated
©
= | Accessories Steel, black oxide finish or
aluminium, anodized

"basedon2.5- W,
stroke

For product group overview see 1.70.001E
For design and installation notes see 1.70.001E

Data Sheet No. 1.70.103E-1

ORIGA
Shock
Absorbers

Hydraulic Industrial Shock
Absorbers

Type:
 Adjustable

Series SA
SA1/2x1
- Stroke: 25.4mm

SA1/2x2
- Stroke 50.8 mm

Basic Version with:
* 1 mounting nut

Accessories:

e Stop collar

* Rectangular flange
* Soft pad

* Foot mounting

1[1{;

)

T

AR
[ |
\

i

OORIGA |



Dimensions (mm)

Type: SA1/2x1,SA1/2x2
Mounting nut

Adjusting screw

oD,
d

odg

d,

oy

@
-

s

G Co -
C1 Wrench flat
A —
Dimensions (mm) Dimensions (mm)
Rectangular Flange Soft Pad
I\ |
R Uln
A S 8
- v
H
3 5 — 2
Hy
| L
J3
Note:
Cannot be used with stop collar

Dimensions (mm)
Foot mounting

Dimensions (mm)
Stop collar

L3

Option "a" and "b"

Option "a" - for rear mounting
Option "b" - for front mounting

Dimensions Table (mm)

Type A |B C, |C, |eD,|D, |d, od, |@d, |ed, |@d, |E F G H |H, [J, |,
SA1/2x1 | 1381|555 |16 |16 |38 |35 |M33x15|9.5 |254 |318 |254 [41.3 |38 6.4 |19.1 [ 11.2 | 41 54
SA1/2x2 | 189 |81 16 |16 |38 |35 |M33x15|9.5 |254 |318 |254 [41.3 |38 6.4 191 |11.2 | 41 54
Type J, |, |d |d, |eK | Ka |Kb |eK |L |L, |L, |L,  |L |L |L |L |L
SA1/2x1 |95 |28 42 |7 38.1| 476413 |28.6 | 69.9 | 60.3 |54 27 127 | 953 | 6.4 |49.2 | 6
SA1/2x2 |95 |28 42 |7 38.1| 476|413 |28.6 | 69.9 | 60.3 |54 27 12.7 | 120.7/ 6.4 | 746 | 6

Data SheetNo.1.70.103E-2



Order Instructions

Product Order Instructions
Type Order No.
Shock absorber, stroke 25.4 mm SA1/2x1 7970
Shock absorber, stroke 50.8 mm SA1/2x2 7975
Soft Pad SP 1/2 7974
Stop collar option a — for rear mounting SC 1/2A 7971
Stop collar option b — for front mounting SC 1/2B 7977
Rectangular flange RF 1/2 7972
Foot mounting FM 1/2 7973
Additional mounting nut LN 1/2 7979

Data SheetNo.1.70.103E-3




ORIGA

A1P572EO00DAAOOX

The right to make technical
modifications is reserved

Energy Capacity
Type Stroke Effective Mass Max. Energy Capacity
(mm) | (kg) Nm) Shock
Min. Max. per stroke W, | per hour W,
SA 3/4 x 1 254 |27 3600 | 290 126500 Abso rbe rs
SA 3/4x 2 50.8 43 6350 600 150000
SA3/4x3 76 55 9500 890 184000
Hydraulic Industrial Shock

Technical Data Absorbers
Characteristic Unit Comments
Impact .velomty m/s 0.3-45 Type:
Operatingtemperaturerange | °C -40to +82 * Adjustable
Installation Inany position
Force of return spring Series SA
Type: SA 3/4 x 1 N 68 - 92 SA3/4x1
Type: SA 3/4 x 2 N 44 - 92 - Stroke: 25.4mm
Type: SA3/4x 3 N 33-105

- : : SA3/4x2
Max. deviation of impacting +3° .
force from centre axis of - Stroke: 50.8 mm
shock absorber
Weight (mass) SA3/x3

i ) .
Type: SA 3/4 x 1 kg 1.44 Stroke: 76 mm
Type: SA 3/4 x 2 kg 1.8
Type: SA3/4x 3 kg 2.24 ] ) ]
Min. mounting strength N 29600 " ??%%X;T:Io:u‘tlv'th'
required 9
o | Body Steel, black oxide finish Accessories:
2 | Piston rod Steel, hardened, ground, * Stop collar
2 hard-chrome plated * Rectangular flange
J fl
= Accessories Steel, black oxide finish or . gcq);;a;gd ange
aluminium, anodized « Foot mounting

Y pbasedon?25-W
stroke

3

For product group overview see 1.70.001E
For design and installation notes see 1.70.001E

Data Sheet No. 1.70.104E-1

OlORIGA |



Dimensions (mm)

Type: SA 3/4 x 1, SA 3/4 x 2, SA 3/4 x 3

Mounting nut

Adjusting screw

®D1

odg

odg

Wrench flat
A

Dimensions (mm)
Rectangular flange

Dimensions (mm)
Square Flange

Dimensions (mm)
Soft Pad

9q
Jq

Note:
Cannot be used with stop collar

Dimensions (mm)
Foot Mounting

Dimensions (mm)
Stop Collar

L3

Option "a" and "b"

Option "a" - for rear mounting
Option "b" - for front mounting

Dimensions Table (mm)

Type A |B |C, |C, |eD,|D, |d, |ed, |ed, |ed, |ed, [E |F |G |H, [H, |J, |J,
SA 3/4 x 1 144.4| 50 22923 57.2| 50 |M42x1.5|14.3 | 38 445 | 34.7 | 472 |57.2 | 9.5 254 | 175 | 57.2 | 76.2
SA3/4x2 | 1952|754 | 22.9|23 57250 | M42x1.5|14.3 | 38 445 | 347 |59.5 |572 |95 | 254 | 175 |57.2|76.2
SA3/4x3 | 246 |100.8| 22.9|23 57.2| 50 |M42x1.5|14.3 | 38 445 | 38.1 | 726 |57.2 | 9.5 254 | 175 | 57.2 | 76.2
Type J, |4, |J |, |eK |Kal|Kb |eK, L, |L, [L |L |L |L |L |L |L
SA3/4x1 12.7| 41.3 | 60.3| 8.7 | 57.2| 49.2| 39.7 412 | 953 | 76.2 | 572 | 286 | 143 | 857 |95 |[523 | 87
SA3/4x2 | 12.7|41.3 | 60.3|8.7 | 57.2| 49.2| 39.7 412 | 953 |76.2 | 57.2 |28.6 |14.3 | 111.1| 9.5 776 | 8.7
SA3/4x3 |12.7|41.3 | 60.3/8.7 | 57.2| 49.2|39.7 412 | 953 | 76.2 | 57.2 | 28.6 | 14.3 | 136.5| 9.5 103.2| 8.7

Data SheetNo.1.70.104E-2



Order Instructions

Product Order Instructions
Type Order No.
Shock absorber, stroke 25.4 mm SA 3/4 x 1 7980
Shock absorber, stroke 50.8 mm SA 3/4 x 2 7985
Shock absorber, stroke 76 mm SA3/4x3 7986
Soft pad SP 3/4 7984
Stop collar option a — for rear mounting SC3/4 A 7981
Stop collar option b — for front mounting SA 3/4B 7987
Rectangular flange RF 3/4 7982
Square flange SF 3/4 7988
Foot mounting FM 3/4 7983
Additional mounting nut LN 3/4 7989

Data SheetNo.1.70.104E-3
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The right to make technical
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Energy Capacity
Type Stroke Effective Mass Max. Energy Capacity
(mm) | (ko) Nm)
Min. per stroke W, | per hour W,
SA 1-1/8x 2 50.8 72 13000 | 1380 172600
SA 1-1/8 x 4 102 118 18200 | 2700 230000
SA 1-1/8x 6 152 200 32000 | 4150 288000
Technical Data
Characteristic Unit Comments
Impact velocity m/s 0.3-45
Operatingtemperaturerange | °C -40to +82
Installation Inany position
Force of return spring
Type: SA 1-1/8 x 2 N 80 - 151
Type: SA1-1/8 x4 N 80 - 200
Type: SA1-1/8x 6 N 80-187
Max. deviation of impacting +5°
force from centre axis of
shock absorber
Weight (mass)
Type: SA 1-1/8 x 2 kg 3.719
Type: SA 1-1/8 x 4 kg 5.035
Type: SA1-1/8x 6 kg 6.622
Min.mounting strength N 68000 "

required

” Body Steel, black oxide finish

@ Piston rod Steel, hardened, ground,

% hard-chrome plated

= | Accessories Steel, black oxide finish or
aluminium, anodized

Ybasedon2.5- W,
stroke

For product group overview see 1.70.001E
For design and installation notes see 1.70.001E

Data Sheet No.1.70.105E-1

ORIGA
Shock
Absorbers

Hydraulic Industrial Shock
Absorbers

Type:
e Adjustable

Series SA
SA1-1/8x2
- Stroke: 50.8 mm

SA1-1/8x4
- Stroke: 102 mm

SA1-1/8x6
- Stroke: 152 mm

Basic Version with:
* 1 mounting nut

Accessories:

* Stop collar

* Square flange
* Soft pad

* Foot mounting

OlORIGA |



Dimensions (mm)

Type: SA1-1/8 x2, SA 1-1/8 x 4, SA 1-1/8 x 6

Mounting nut

Adjusting screw

odg

oD,
dy

G Co B -
C1 Wrench flat
A —
Dimensions (mm) Dimensions (mm)
Square Flange Soft Pad
It
J4 .
N \
A \ ] =
- S
557 o o
TR AP -
O | H
T T T
dy Ja
Note:
Cannot be used with stop collar

Dimensions (mm)
Foot Mounting

Dimensions (mm)
Stop Collar

L3

Option "a" and "b"

Option "a" - for rear mounting
Option "b" - for front mounting

Dimensions Table (mm)

Type A B C, |C, |eD, |D, |d, od, |@d, |ed, |e@d, |E F G H, H, J,
SA 1-1/8 x2|225.6(85.9 |26.2 |26.2 |76.2 |69.9 |M64x2 [20.6 (50.8 |57.2 (479 (69.9 |76.2 |95 (254 |175 |88.9
SA1-1/8 x4|327.2(136.7|26.2 |26.2 |76.2 [69.9 |M64x2 |[20.6 |50.8 |57.2 |50.8 |95.3 |76.2 (9.5 |254 |17.5 |889
SA 1-1/8 x 6| 450.9|209.6|26.2 |26.2 |76.2 |69.9 |M64x2 |[20.6 |(50.8 |57.2 |48.3 [120.7|76.2 |95 (254 |175 |88.9
Type J, [J, |J, |eK, |Ka |Kb |eK, L, |L, |L, |L, (L |L |L |L L,
SA1-1/8x2| 159 [69.9 (103 (762 |62.7 |50 |60.3 [142.9/123.8|88.9 (445 (19 [127 [14.3 |90.5 |10.3
SA1-1/8x4(159 |69.9 [10.3 |76.2 |62.7 |50 60.3 142.91123.8|88.9 |44.5 |19 177.8114.3 1413 [10.3
SA1-1/8x6|15.9 [69.9 (103 (762 |84.9 722 |60.3 [142.9/123.8|88.9 (445 (19 |2285(14.3 |214.3 |10.3

Data SheetNo.1.70.105E-2



Order Instructions

Product Order Instructions
Type Order No.
Shock absorber, stroke 50.8 mm SA 1-1/8 x 2 7990
Shock absorber, stroke 102 mm SA 1-1/8 x 4 7995
Shock absorber, stroke 152 mm SA 1-1/8 x 6 7996
Soft pad SP 1-1/8 7994
Square flange SF 1-1/8 7998
Foot mounting FM 1-1/8 7993
Additional mounting nut LN 1-1/8 7999
Stop collar option a —for SA 1-1/8 x 2, SA 1-1/8 x 4 SC1-1/8 A 7991
Stop collar option b — fir SA 1-1/8 x 2, SA 1-1/8 x 4 SC1-1/8 B 7997
Stop collar option a — for SA 1-1/8 x 6 SC1-1/8 A 7891
Stop collar option b — for SA 1-1/8 x 6 SC1-1/8 B 7897

Data SheetNo.1.70.105E-3



Energy Capacity
Type Stroke Effective Mass Max. Energy Capacity
(mm) (k) Nm)
Min. Max. per stroke W, | per hour W,
SA-A 3/4 x 1 254 27 3600 290 184000
SA-A 3/4x 2 50.8 43 6350 600 230000
SA-A3/4x3 76 55 9500 890 276000
Technical Data
Characteristic Unit Comments
Impact velocity m/s 0.3-45
Operatingtemperaturerange | °C -40t0+82
Installation Inany position
Max. deviation of impacting +5°
force from centre axis of
shock absorber
Weight (mass)
Type: SA-A 3/4 x 1 kg 1.43
Type: SA-A 3/4 x 2 kg 1.79
Type: SA-A 3/4 x 3 kg 2.23
Min. mounting strength N 29600 "
required
Body Steel, black oxide finish

2 | Piston rod Steel, hardened, ground,
5 hard-chrome plated
g Accessories Steel, black oxide finish or

aluminium, anodized

Air-oil tank: Acrylic, aluminium

A1P574EO00DAAOOX

The right to make technical
modifications is reserved

"basedon2.5- W,
stroke

For product group overview see 1.70.001E
For design and installation notes see 1.70.001E

Data Sheet No. 1.70.106E-1

ORIGA
Shock
Absorbers

Hydraulic Industrial Shock
Absorbers

Type:
* Adjustable, without return spring,
for use with external air-oil tank

Series SA-A
SA-A3/4x1
- Stroke: 25.4mm

SA-A3/4x2
- Stroke: 50.8 mm

SA-A3/4x3
- Stroke: 76 mm

Basic Version with:
* 1 mounting nut

Accessories:

* Air-oil tank, Type AOT-1
e Stop collar

* Rectangular flange

e Square flange

* Soft pad

* Foot mounting

OORIGA |



Dimensions (mm)-Shock Absorber for Connection to Air-Oil Tank

Type: SA-A 3/4 x 1, SA-A 3/4 x 2, SA-A 3/4 x 3
Mounting nut

Adjusting screw

Connections
forAOT-1

% -c‘_ 3 8{\1 _8(")
¢ I
G Co B
C1
Wrench flat
A
Dimensions (mm) Dimensions (mm) Dimensions (mm)
Rectangular flange Square flange Soft Pad
|
Jq : Lnr
o©
y Q
Iy
- Ho
= ﬂv H1
J3 | | J3
Note:
Cannot be used with stop collar

Dimensions (mm)

Foot Mounting

Dimensions (mm)
Stop Collar

Option "a" and "b"

Option "a" - for rear mounting
Option "b" - for front mounting

Dimensions Table (mm)

Type A |B |c, |c, |eD, |D, |d, od, |ed, |ed. |[E |F |G |H, |H, |J |4,
SA-A 3/4 x 1/ 144.4| 50 229 |23 57.2 |50 M42x1.5|14.3 |38 445 (472 |57.2 |95 254 (175 |57.2 76.2
SA-A 3/4x2 1952|754 |22.9 |23 57.2 |50 M42x1.5(14.3 |38 445 |59.5 |57.2 [9.5 254 |175 |57.2 76.2
SA-A 3/4x 3246 |100.8|22.9 |23 57.2 |50 M42x1.5|14.3 |38 445 |72.6 |57.2 |95 254 (175 |57.2 76.2
Type J, [, 4 |9 |eK, |Ka |Kb |eK, [L, |L, [L, |L |L |L |L |L  |L
SA-A3/4x1(12.7 [(41.3 |60.3 |87 57.2 |49.2 39.7 |41.2 |95.3 |76.2 |57.2 |28.6 [14.3 |85.7 |9.5 523 | 87
SA-A3/4x2(12.7 |41.3 |60.3 |87 57.2 |49.2 39.7 (412 |953 |76.2 |57.2 |28.6 |14.3 |111.1]|9.5 776 | 87
SA-A3/4x3[12.7 (413 [60.3 |87 57.2 |49.2 39.7 |41.2 |95.3 |76.2 |57.2 |28.6 [14.3 |136.5|9.5 103.2 | 8.7

Data SheetNo.1.70.106E-2



Dimensions (mm)— Air-Oil Tank Type AOT-1

152,4

142,9

1/8-27 NPT

115,9

connection

Air Connectionto
shock absorber

1/8-27 NPT

71445

1/8-27 NPT

N
o
~
71

Fillerneck

Order Instructions

Product Order Instructions
Type Order No.
Shock absorber, stroke 25.4 mm SA-A3/4x 1 7887
Shock absorber, stroke 50.8 mm SA-A 3/4 x 2 7888
Shock absorber, stroke 76 mm SA-A3/4x3 7889
Soft pad SP-3/4 7984
Square flange SF-3/4 7988
Rectangular flange RF-3/4 7982
Foot mounting FM-3/4 7983
Additional mounting nut LN-3/4 7989
Stop collar option a — for SA-A 3/4 x 1, SA-A 3/4 x 2, SA-A 3/4 x 3 SC-A 3/4 7981
Stop collar option b — for SA-A 3/4 x 1, SA-A 3/4 x 2, SA-A 3/4 x 3 SC-B 3/4 7987
Air-oil tank AOT-1 7898

Data Sheet No.1.70.106E-3




Energy Capacity
Type Stroke Effective Mass Max. Energy Capacity
(mm) (kg Nm)
Min. Max. per stroke W, | per hour W,
SA-A1-1/8x2 | 50.8 72 13000 | 1380 345000
SA-A1-1/8x4 | 102 118 18200 | 2700 460000
SA-A1-1/8x6 | 152 200 32000 | 4150 575000

A1P575EO00DAAOOX

The right to make technical
modifications is reserved

Technical Data

Characteristic Unit Comments

Impact Velocity m/s 0.3-45

Operatingtemperaturerange | °C -40t0+82

Installation Inany position

Max. deviation of impacting +5°

force from centre axis of

shock absorber

Weight (mass)

Type: SA-A 1-1/8 x 2 kg 3.709

Type: SA-A 1-1/8 x 4 kg 5.025

Type: SA-A 1-1/8 x 6 kg 6.612

Min. mounting strength N 68000 "

required

Body Steel, black oxide finish

§ Piston rod Steel, hardened, ground,

I3 hard-chrome plated

§ Accessories Steel, black oxide finish or
aluminium, anodized
Air-oil tank: high-tensile steel

"basedon2.5- W,
stroke

For product group overview see 1.70.001E
For design and installation notes see 1.70.001E

Data Sheet No. 1.70.107E-1

ORIGA
Shock
Absorbers

Hydraulic Industrial Shock
Absorbers

Type:
* Adjustable, without return spring,
for use with external air-oil tank

Series SA-A
SA-A1-1/8x2
- Stroke: 50.8 mm

SA-A1-1/8x4
- Stroke: 102 mm

SA-A1-1/8x6
- Stroke: 152 mm

Basic Version with:
* 1 mounting nut

Accessories:

e Air-oil tank, Type AOT-3
» Stop collar

* Square flange

* Soft pad

* Foot mounting

OlORIGA |



Dimensions (mm)-Shock Absorber

Type: SA-A 1-1/8 x 2, SA-A 1-1/8 x 4, SA-A 1-1/8 x 6

Mounting nut

Adjusting screw

Connections
forAOT-3

ﬁ a
%'_ 'c'l ° EN gm (\g
l\| =
G Co B -
C1
Wrench flat
A -
Dimensions (mm) Dimensions (mm)
Square Flange Soft Pad
I
g
I\ |
i gm
Iy
= S H2
Hy
Note:
Cannot be used with stop collar

Dimensions (mm)
Foot Mounting

Dimensions (mm)
Stop Collar

L3

Option "a" and "b"

Option "a" - for rear mounting
Option "b" - for front mounting

Dimensions Table (mm)

Type A |B |c, |C, |eD, |D, |d, od, |ed, |ed, |[E |F |G [H, |H, |J,

SA-A1-1/8 x2|225.6 |85.9 |26.2 |26.2 |76.2 |69.9 |[M64x2 [20.6 |50.8 |57.2 |69.9 |76.2 |95 254 175 |88.9
SA-A1-1/8 x4|327.2 |136.7 |26.2 |26.2 |76.2 |69.9 |[M64x2 [20.6 |50.8 |57.2 |953 |76.2 |95 254 1175 |88.9
SA-A 1-1/8 x 6|450.9 | 209.6 |26.2 |26.2 |76.2 |69.9 |[M64x2 [20.6 |50.8 |57.2 |120.7|76.2 |9.5 254 |[17.5 |88.9
Type J, |4, |4, |eK, |Ka |Kp ek, |L, |L, [L |L |n |L |L |L |L,

SA-A1-1/8x2[{15.9 |69.9 |10.3 |76.2 |62.7 |50 60.3 [142.9 |[123.8 | 88.9 | 44.5 |19 127 (143 |90.5 |10.3
SA-A1-1/8x4|159 |69.9 (103 |76.2 |62.7 |50 60.3 |142.9 |123.8 | 88.9 | 44.5 |19 177.8114.3 |141.3 |10.3
SA-A1-1/8x6[159 [69.9 |10.3 |76.2 |84.9 |722 |60.3 |[142.9 |[123.8 889 |44.5 |19 228.5|14.3 [214.3 [10.3

Data SheetNo.1.70.107E-2



Dimensions (mm)-Air-Oil Tank AOT3

1/2-14 NPT 088.9
38,1

Filler neck

1/8-27 NPT

254

209,6
158,8

195,3

Connectionto shock absorber

Order Instructions

Product Order Instructions
Type Order No.

Shock absorber, stroke 50.8 mm SA-A 1-1/8 x 2 7880
Shock absorber, stroke 102 mm SA-A1-1/8x 4 7885
Shock absorber, stroke 152 mm SA-A 1-1/8 x 6 7886
Soft pad SP 1-1/8 7994
Square flange SF 1-1/8 7998
Foot mounting FM 1-1/8 7993
Additional mounting nut LN 1-1/8 7999
Stop collar option a — SA-A 1-1/8 x 2, SA-A 1-1/8 x 4 SC1-1/8 A 7991
Stop collar option b — SA-A 1-1/8 x 2, SA-A 1-1/8 x 4 SC1-1/8 B 7997
Stop collar option a — SA-A 1-1/8 x 6 SC1-1/8 A 7891
Stop collar option b — SA-A 1-1/8 x 6 SC 1-1/8 B 77897
Air-oil tank AOT-3 7899

Data SheetNo.1.70.107E-3




HOERBIGER-ORIGA
...your competent partner

with global service and distribution

for more information visit the following’web. sites

www.hoerbiger-origa.com
www.airfit.com
www.hoerbiger.com

or contact your local HOERBIGER-ORIGA company

HOERBIGER SERVICE MIDDLE EAST FZE + Jebel Ali-Free + PO. Box 07153 + Dubai, United Arab Emirates + Tel. 4971 +4 8814567 « Fax +971 +4-8817123 » e-mail. office@hoerbigerae

HOERBIGER-ORIGA Pneumatik GmbH + Dr. Alexander-Scharf-Strae 12 + AT-2700 Wigner Neustadt + Tel. +43 +2622 26071-269  Fax +43 +2622 26071-266 + e-mail: info-hoat-sales.pn@hoerbiger.com

HOERBIGER AUSTRALIA PTYLTD. + 21 David Street + AU-3175 Dandenong, Victoria * Tel. +61 (0)3 9793 9488 + Fax +61 (0)3 9706 8152 + e-mail: info-hoau-sales@hoerbiger.com

HOERBIGER-ORIGA AG * Industriestr. 30 + CH-8112 Otelfingen (Ziirich) « Tel. +47 (0]1 846 6860 « Fax +41 (0)1 846 6870 * e-mail. info-hoch-sales@hoerbigercom

HOERBIGER (WUXI) AUTOMATION TECHNOLOGY CO,, LTD. « A2-A, Machinery & Electronics Park « Wuxi National High-Tech Zong'» Wuxi 214028, China + Tel. +86 510 520-3468 ¢ Fax +86.510 520 3498 « e-mail: info-wuxi@hoerbigercom
HOERBIGER-ORIGA GmbH * Industriestr. 8 + DE-70794 Filderstad + Tel. +49 (07158 1703-0 « Fax +49 (0)7158 64870 + esmail: info-hode-sales@hoerbiger.com

HOERBIGER-ORIGA S.A. * Pol. Ind. EI Nogal * c/Nogal 8 + ES-28110 Algete (Madrid) » Tel. +34 91 629 09 00 + Fax +34-91 629 24 08 + e-mail: origa@hoerbigeroriga.es

HOERBIGER-ORIGA SA. + 11 avenue de Norvége * FR-91978 Courtabioeuf + Tel.+33 (0)1 69 29 22 00 + Fax +33 (0)1 69 29 22 10 + e-mail: info-hofr-sales@hoerbiger.com

HOERBIGER-ORIGA Ltd. « Tewkesbury Industrial Estate + Tewkesbury GL 20 8 ND GB « Tel. +44 1684 85 00 00 « Fax +44 1684 85 05 55 + e-mail: info-hogb-sales@hoerbigercom

HOERBIGER-ORIGA SRL. + Via Martiri della Liberta 4/6 « 1-20060 Liscate (MI) « Tel. +39 02 95 35 03 07 + Fax +39 02 95 35 05 13 + e-mail: info-hoit-sales@hoerbiger.com

HOERBIGER AUTOMATION Technology Representative Office Japan « 501, 2-17-11 Shin-Yokohama, Kohokuku * JP-222 -0033 Yokohama ¢ Tel. +81 (0)45 4760 636 « Fax +81 (0)45 4760 637 + e-mail: tadashi.andoh@hoerhiger.com
HOERBIGER-ORIGA B.V. * Plaza 11C « NL-4782 SL Moerdijk + Tel. +31 168 356 600 + Fax. +31 168 356 601 + e-mail: info-honl-sales@hoerbiger.com

IO HOERBIGER-ORIGA AS + Posthoks 2173 Strgmsg + NO-3003 Drammen * Tel. +47 3 288 08 40 « Fax +47 32 82 83 20 + e-mail: info-hose-sales@hoerbigercom

HOERBIGER-ORIGA Sdn Bhd + No. 10 & 12 Lorong IKS Juru 3 « MY-14100 Simpang Ampat, Penang * Tel. +60 (0)4 508 10 11+ Fax +60 (04 508 21 22 + e-mail: info-hosg-sales@hoerbiger.com

HOERBIGER-ORIGA S.A. « Rua Luz Soriano, 42 + P-4200-380 Porto * Tel. +35 122 550 71 79 + Fax. +35 1 22 509 22 51 + e-mail: hoerbigerportugal@sapo.pt

HOERBIGER-ORIGA AB + Kungsgatan 14, Box 67 « SE-73622 Kungsor * Tel. +46 227 411 00 « Fax +46 227 411 29 + e-mail: info-hose-sales@hoerbigercom

HOERBIGER-ORIGA Pte Ltd + 5012 #05-01 Ang Mo Kio Ave 5, Techplace Il + SG-569876 Singapore « Tel. +65 6483 2959 + Fax +65 6483 29 79 + e-mail: info-hosg-sales@hoerbigercom

HOERBIGER-ORIGA Corporation + 100 West Lake Drive * IL-60139 Glendale Heights, llinois, USA « Tel. +1 630 871 830-0 + Fax +1 630 871 1515 + e-mail: info-hous-sales@hoerbiger.com

HOERBIGER-ORIGA (SA) (PTY) Ltd + PO. Box 17846 + ZA-Randhart 1457 « Tel. +27 (0)11 908 13 10 + Fax +27 (0)11 908 1312 + e-mail. gunter@hoerbigerco.za

Additional representatives can be found on the Internet
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