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1.0 General Description
The synchronized telescopic cylinder, type 3 PL is single acting and has uniform
lifting and lowering speeds owing to a special design principle, i.e. the individual
stages extend and retract at an equal rate.
It is manufactured as a two stage and three stage telescopic cylinder and available in
19 sizes.
It is mainly applied for hydraulically operated lift system where there are installation
problems because space is limited, so that the overall length of the retracted cylinder
must be substantially shorter than the actual stroke.
The synchronized telescopic cylinder is - up to a certain travel distance - a favourably
price option compared to the indirect cylinder system (2:1).
By the use of additional guide yokes for the second and third stages respectively, the
buckling strength is increased which allows the selection of a cylinder with smaller
piston diameters.

2.0 Performance
The non return valves are closed during normal operations.
On upward travel the oil discharged by the pump is fed, via the lift control valve and
the pressure connection port of the cylinder, into the piston chamber of the largest
stage.
This causes an axial shifting of this stage, thereby displacing the oil in the
differential space between cylinder casing and piston rod, from where it flows
through transversal boreholes into the piston chamber of the next stage.
Thus this piston extends too, and displaces against the oil of the differential space to
the smallest space which is also shifted.
Since the differential area corresponds to the piston area of the next smaller stage,
the movement of  all the individual stages are uniform, and the extension and
retraction speeds remain equal over the total stroke.
The pump is therefore only connected with the largest stage, while the remaining
stages make up a closed system.
The non-return valves, inserted in the bottom of the individual stages, ensure at any
time an equal stroke position of the two and three stages respectively.

Synchronized Telescopic Cylinder
Type 3 PL



FILE:2px0262b.doc    b) Mod. N°0317 del 07-06-2002

   DOCUMENTAZIONI TECNICHE        2 P X 0 2 6 2  b pag. 2
di 5

Dis. S. A. 25/09/1997
Contr. 07/06/2002
Visto

Synchronized Telescopic Cylinder
Type 3 PL

S.p.A.
componenti oleodinamici

 per ascensori e montacarichi

 Sost. Il 2PX0262 a

 Sost dal

The non-return valve in a leading piston would,
in downward direction, at the lowest
stopping position be opened by the push rod
striking against the cylinder bottom.
Oil would flow through the valve so long
until a state of synchronization between the
individual stages were restored.

3.0 Construction and design
To ensure optimal travel performance at
slow speeds as well, all synchronized
telescopic cylinders are equipped with low-
friction guide bands made of teflon/bronze,
and teflon seals.
The upper end stops of each stage are
cushioned.
Each cylinder head is provided with a ventil
screw at the topmost point, before the seal.
Any leak oil that might develop is collected
at the lowest leakage oil ring and drains off
via the leakage oil connection.

4.0 Installation instructions
Besides the minimum top and bottom
overtravels, as specified in the relevant
provisions, the corresponding travel
distances acc. to sheet 2PX0262 pag. 4 must
also be taken into consideration.
Side acting cylinder should be attached at
the upper end to the wall by a retaining
clamp.
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5.0 Order Code

Telescopic Cylinder

Diameter/number of stages

Side-Ram or Central-Direct-flange

With / without Yoke Plates for guide yokes

Pressure port / size

Cylinder stroke in mm

   3PL  - 100/3     -     VT-B   /   Z3 -  DO 11/2      -    15700

type 3PL

35/2
42/2
50/2
63/2
70/2
85/2
100/2

example : 100/3 120/2
100 = smallest diam. 140/2

of rod in mm 170/2
/3    = 3 - stage 200/2

35/3
42/3
50/3
63/3
70/3
85/3
100/3
120/3
140/3

side-ram with dowel RS-Z
side-ram with hole RS-B
central with VE flange acc. to EN81.2 VE-B
central with VT flange acc. to TRA 200 VT-B

without yoke plates, no guide yoke X0
with yoke plates for 2. stage Z2
with yoke plates for 2. and 3. stage Z3
without yoke plates, 2. stage guided Y2
without yoke plates, 2. and 3. stage guided Y3

pressure port bottom size (RS) DU
pressure port top size   (VE + VT) DO

Cylinder stroke incl. under and overtravel (mm) 15700
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To ensure satisfactory operations on the synchronized telescopic 3 PL cylinders, special
attention should be given to the following remarks:

1.0 The following conditions have to be met when dividing the total reserve stroke of the
cylinder into top and bottom overtravels (OFG and UFG).
Should these conditions not to be adhered to, operational problem will arise.

2.0 Details to determine the total stroke of telescopic cylinder
FH = Travel high of cabin
RH = Reserve stroke = total bottom overtravel + top overtravel (RH = UFG + 

   OFG)
GH = Total stroke of the cylinder = travel + reserve stroke (GH = FH + RH)
UF = Bottom overtravel acc. to the given regulations
PH = Buffer stroke according to EN 81.2 = 65 mm
US = Bottom margin of 30 mm reserve stroke of cylinder (lift car rests on end stop 

   support), buffer compressed.
UFG = Total bottom overtravel = buffer stroke + bottom margin of safety (UFG = PH 

   + US)
OS = Top safety travel of 50 mm
OFG = Total top overtravel for two-stage telescopic cylinders:

    = total bottom overtravel  + top safety travel (OFG = UFG + OS)
OFG = Total top overtravel for two-stage telescopic cylinders:

    = total bottom overtravel x 2 + top safety travel (OFG = UFG x 2 + OS)
BD = Allowance for structural inaccuracies
The values determined by the above formula for the total top overtravel (OFG) are as a
rule, larger for three stage hydraulic rams than they would have to be according to EN
or other specifications. But they may be made even larger, if the upper safety space is
still in conformity with specifications. These values can only be reduced if at the same
time the total bottom overtravel (OFG) is reduced to correspond the formula.

2.1 Example for determination of the total stroke of the cylinder
Travel FH = 9,2 m
Telescopic cylinder = 3-stage acc. to EN 81.2
Speed = 0,63 m/s
Reserve stroke RH = 640 mm (see sheet 2PX0262 pag. 5, chapter 3.0)
Total stroke of the cylinder GH = FH+RH = 9200 + 640 = 9840 mm

Instructions for planning and installation
of synchronized telescopic 2-stage and 3-stage cylinders
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3.0 Tables of the minimum overtravels required acc. to EN 81.2 (including the minimum
additions, but without considering differences in travel caused by structural
inaccuracies).

2-stage cylinder 3-stage cylinder
travel speed UFG* OFG RH travel speed UFG* OFG RH

m/s mm mm mm m/s mm mm mm
v < 0,5 145 195 340 v < 0,5 145 345 490
0,5 ≤ v < 0,85 195 245 440 0,5 ≤ v < 0,85 195 445 640
v ≥ 0,85 245 295 540 v ≥ 0,85 245 545 790

* for calculation purposes the buffer stroke was assumed to be 65 mm acc. to EN 81.2.
Deviations from this value should be considered separately.

4.0 Division of the differences caused by structural inaccuracies (BD)
If the travel distance from floor to floor increases or decreases, the total bottom
overtravel (UFG) and the total top overtravel (OFG) should be calculated acc. to the
following formula:

3PL - 2-stage 3PL - 3-stage

UFG =  
GH - FH - OS

2
UFG =  

GH - FH - OS
3

OFG =  UFG +  OS OFG =  UFG x 2 +  OS

If the travel distance (FH) is to be greater than originally planned, the structurally
caused difference (BD) must under no circumstances be deducted solely from the
�total top overtravel� (OFG) because otherwise the lift car, would no longer be able to
reach the top floor, after a few travels.

5.0 To ensure synchronization of the piston rod, an automatic bottom floor homing device
is required as described below.
In the Federal Republic of Germany an automatic homing device (max. 15 min. after
a travel, with doors closed) to the lowermost stopping position is required, in
conformity with TRA 265.5 and in conjunction with TRA 247.1, item 6. Lift
manufacturers whose national specifications do not require such an automatic
homing device, have to provide for this nonetheless in order to ensure
synchronization of the cylinder rods.

6.0 As for the rest, the relevant and local regulations have to be observed, concerning the
operation of hydraulic lift systems and the prevention of accidents.

.
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How to use the selection tables

Speed, Pressure and piston rod Diameter are given.
With the help of theese diagrams we'll find out the right pump and motor unit. Let's see how it works with an example. We 
want to find the pump motor unit for a telescopic cylinder 63/2 for a speed of approximately 0,63 m/s. Let's the maximum 
static pressure of the lift be 45 bar.
Find on the left column on the page 1 of the sheet 2PX0264-B the line with 63/2 on it. On that line we'll find two values of 
speed: 0,57 and 0,68. since the values are nominal, the real speed will be lower, especially because the pressure is rather 
high. We'll choose 0,68. 

The column of the value 0,68 is the one of the pump type GR45-180. The pump has a nominal flow rate of 180 l/min.
Right under the table of the piston/pumps there is the table pumps/dinamic pressures.
The static maximum pressure of 45 bar must be increased by a gross value of 5% to 15% in order to obtain the dynamic 
value. how much to increase comes from how long is the hydraulic circuits, how many curves there are, the size of the piping 
related to the flow rate.  In normal conditions, the value of maximum static pressure can be increased by 10% and the 
unknown factors will fall inside the capability of the motor to face a 30% increase in power demand.
Corresponding to the column of the 180 l/min pump and to the line of the pressure 50 bar (45*1.1=49.5 bar) we can read a 
power needed of  18 kW. the first bigger motor size available is 20kW. 

Our choice will be a motor with nominal power 20kW and a pump GR45- 180L. 

For a more precise calculation please contact our office.

Data subject to change without notice.
doc. n. 2PX0264-B   pag.1 of 3
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A [cm2]
pump 
size

deq [mm] [l/min] 8 12 15 20 23 25 30 35 45 55 75 100 125 150 180 210 250 270 300 330 380 440 500 540 600 660 800 1000 1200

15

44

21

52

29

61

44

75

60

87

85

104

118

122

170

147

234

173

340

208

488

249

l/min 8 12 15 20 23 25 30 35 45 55 75 100 125 150 180 210 250 270 300 330 380 440 500 540 600 660 800 1000 1200

10 .2 .3 .4 .6 .7 .9 1.1 1. 1.2 1.4 1.8 2.5 3. 3.5 4. 5. 6. 6. 6.9 7.6 8.5 10. 11. 12.3 14. 15. 18. 22. 27.

20 .4 .6 .8 .9 1.2 1.4 1.7 1.6 2.2 2.5 3.3 4.5 5.4 6.5 7.8 9. 10.8 11.6 12.8 14.5 16. 19. 22. 22.9 26. 28.6 34. 43. 52.

30 .6 .8 1.1 1.6 1.6 1.8 2.3 2.5 3.2 3.7 4.7 6.5 7.9 9.5 11.2 13.4 16.1 17. 18.8 21.5 23.8 28. 30. 33.4 38. 42. 51. 64. 78.

40 .7 1.1 1.4 2. 2. 2.2 3. 3.3 4. 4.7 6. 8.4 10.4 12.9 14.9 17.3 20.8 23. 24. 28.5 31.5 34. 42. 44.9 51. 55. 68. 85.

50 .9 1.3 1.7 2.5 2.5 2.8 3.8 4. 5. 5.8 7.2 10. 12.8 14.9 18. 21. 25.2 28. 30.2 35. 38.8 46. 52. 55.4 63. 69. 84.

60 1. 1.5 2. 2.9 3. 3.3 4.4 4.6 6. 6.8 8.4 11.9 14.9 18. 21. 25. 30. 33. 35.9 41.5 46. 54. 62. 66. 75. 80.

70 1.1 1.6 2.3 3.3 3.5 3.8 5. 5.2 6.8 7.8 10. 13.8 16.9 20. 24. 28.5 34.2 38. 41. 48. 53. 62. 71. 75.6 86.

Nominal power available for motors [kW ] 1.5 2 3 4.4 6 7.7 9.5 12 14.7 16 20 24 29 33 40 47 60 77

Cylinder Direct Acting.        Lift speed.     v[m/s]

m
ax

. d
in

. P
re

ss
ur

e
[b

ar
]

1.06 1.23

0.17 0.18

42/2

50/2

63/2

70/2

85/2

100/2

120/2

140/2

0.25 0.26

0.06 0.07 0.09 0.09 0.10 0.11 0.13 0.15

0.15 0.16 0.19 0.220.09 0.10 0.12 0.130.05

0.05

0.06 0.07

0.410.21 0.23 0.27 0.34

0.590.29 0.32 0.39 0.49

0.850.43 0.47 0.57 0.71

1.180.59 0.65 0.78 0.98

0.85 0.94 1.13

1.18

0.27 0.31 0.36 0.380.18 0.19 0.21 0.23

0.37 0.43 0.49 0.530.24 0.26 0.29 0.32

0.54 0.62 0.71 0.770.35 0.38 0.43 0.47

0.75 0.86 0.98 1.060.49 0.53 0.59 0.65

0.70 0.76 0.84 0.92

0.95 1.03 1.14

0.09 0.11 0.13 0.150.05 0.07

0.12 0.15 0.18 0.210.05 0.07 0.10

0.18 0.21 0.26 0.300.06 0.08 0.11 0.14

0.25 0.29 0.35 0.410.09 0.11 0.15 0.20

0.35 0.42 0.50 0.590.13 0.15 0.21 0.28

0.47 0.57 0.68 0.800.17 0.21 0.28 0.38

0.71 0.85 1.02 1.190.26 0.31 0.43 0.57

0.99 1.180.35 0.43 0.59 0.79

0.50 0.62 0.84 1.12

0.05

0.05 0.06 0.07

0.06 0.07 0.08 0.10

pump size [l/min]

35/2 0.09 0.13 0.17 0.22 0.26 0.28

0.06

GR70 GR80GR40 GR45 GR55 GR60GR20 GR25

 min power needed [kW]

0.34 0.39

0.09 0.12 0.16 0.18

0.06

0.20

GR32

170/2

type

0.20 0.24

0.14 0.17

200/2

0.28

lift speed from piston and pump size (l/min) for telescopic cylinder type 3PL  2 stage. 
 Motor 50Hz 2 poles.  n= 2750 rpm 

0.05 0.07 0.09 0.11 0.13

0.09 0.11 0.130.05 0.06 0.08 0.09

Data subject to change without notice.
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A [cm2]
pump 
size

d eq [mm] [l/min] 8 12 15 20 23 25 30 35 45 55 75 100 125 150 180 210 250 270 300 330 380 440 500 540 600 660 800 1000 1200

23

54

33

65

47

77

67

92

92

108

132

130

187

154

264

184

378

219

l/min 8 12 15 20 23 25 30 35 45 55 75 100 125 150 180 210 250 270 300 330 380 440 500 540 600 660 800 1000 1200

10 .2 .3 .4 .6 .7 .9 1.1 1. 1.2 1.4 1.8 2.5 3. 3.5 4. 5. 6. 6. 6.9 7.6 8.5 10. 11. 12.3 14. 15. 18. 22. 27.

20 .4 .6 .8 .9 1.2 1.4 1.7 1.6 2.2 2.5 3.3 4.5 5.4 6.5 7.8 9. 10.8 11.6 12.8 14.5 16. 19. 22. 22.9 26. 28.6 34. 43. 52.

30 .6 .8 1.1 1.6 1.6 1.8 2.3 2.5 3.2 3.7 4.7 6.5 7.9 9.5 11.2 13.4 16.1 17. 18.8 21.5 23.8 28. 30. 33.4 38. 42. 51. 64.

40 .7 1.1 1.4 2. 2. 2.2 3. 3.3 4. 4.7 6. 8.4 10.4 12.9 14.9 17.3 20.8 23. 24. 28.5 31.5 34. 42. 44.9 51. 55. 68.

50 .9 1.3 1.7 2.5 2.5 2.8 3.8 4. 5. 5.8 7.2 10. 12.8 14.9 18. 21. 25.2 28. 30.2 35. 38.8 46. 52. 55.4 63. 69.

Nominal power available for motors [kW ] 1.5 2 3 4.4 6 7.7 9.5 12 15 16 20 24 29 33 40 47 60 77

0.26

Cylinder Direct Acting.        Lift speed.     v[m/s]

1.26

0.89 0.96 1.07 1.18

1.09 1.20

0.17

lift speed from piston and pump size (l/min) for telescopic cylinder type 3PL  3 stage. 
 Motor 50Hz 2 poles.  n= 2750 rpm 

m
ax

. d
in

. P
re

ss
ur

e

0.29 0.35 0.44 0.530.19 0.22 0.240.11 0.12 0.13 0.150.06 0.07 0.08 0.090.03 0.04

0.42 0.50 0.63 0.760.28 0.32 0.34 0.380.17 0.19 0.21 0.240.09 0.11 0.13 0.160.03 0.05 0.06 0.08

1.070.54 0.59 0.71 0.890.34 0.39 0.45 0.480.22 0.24 0.27 0.290.11 0.13 0.16 0.190.04 0.05 0.07 0.090.03

0.83 1.01 1.260.55 0.63 0.68 0.760.34 0.38 0.42 0.480.19 0.23 0.26 0.320.07 0.09 0.13 0.16

0.98

0.03 0.04 0.04 0.06

0.60 0.69 0.80 0.910.38 0.45 0.49 0.540.18 0.23 0.27 0.330.06 0.08 0.10 0.14

1.10 1.25

0.04 0.04 0.05 0.05

0.67 0.75 0.82 0.950.37 0.45 0.52 0.620.14 0.19 0.25 0.31

0.75

0.03 0.04 0.05 0.06 0.06 0.07 0.09 0.11

0.36 0.45 0.54 0.640.12 0.16 0.20 0.27

0.76 0.91 1.06

0.04 0.05 0.07 0.08 0.09 0.11

0.28 0.38 0.50 0.630.13 0.15 0.18 0.23

0.06 0.09

pump size
 [l/min]

35/3

pist.
Size

GR25GR20

 min power needed [kW]

0.11 0.14 0.17 0.18 0.22 0.25

0.08 0.10 0.1242/3

50/3

63/3

70/3

0.40 0.54 0.72 0.90

GR60 GR70 GR80GR32 GR40 GR45 GR55

140/3

1.08 1.30

0.06

85/3

100/3

120/3

0.32

Data subject to change without notice.
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Screws for Yoke Plates : M  8 x 25 for d = 10
M12 x 35 for d = 14

Type of Stage Dimensions of Yoke Plate
Cylinder A B C F H d
3PL 35/2 2 60 70 10 50 40 10
3PL 42/2 2 80 70 10 50 60 10
3PL 50/2 2 85 70 10 50 65 10
3PL 63/2 2 100 70 10 50 80 10
3PL 70/2 2 95 70 10 50 75 10
3PL 85/2 2 105 70 10 50 85 10
3PL 100/2 2 135 70 10 50 110 10
3PL 120/2 2 150 80 15 60 115 14
3PL 140/2 2 150 80 15 60 115 14
3PL 170/2 2 170 80 15 60 140 14
3PL 200/2 2 210 80 15 60 180 14

All dimensions are given in mm

Yoke plates have to be ordered together with the cylinder (.... Z2 acc. to order
code). The yoke plates incl. the screws will be delivered already mounted to the
cylinder. The guide yoke is not part of supply.

Yoke plates for Telescopic Cylinders, 2 - stage
Type 3PL

1.stage

guide 2.stage
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Screws for Yoke Plates : M  8 x 25 for d = 10
M12 x 35 for d = 14

Type of Stage Dimensions of Yoke Plate
Cylinder A B C F H d
3PL 35/3 2 60 70 10 50 40 10

3 85 70 10 50 65 10
3PL 42/3 2 80 70 10 50 60 10

3 100 70 10 50 80 10
3PL 50/3 2 85 70 10 50 65 10

3 90 70 10 50 70 10
3PL 63/3 2 100 70 10 50 80 10

3 105 70 10 50 85 10
3PL 70/3 2 95 70 10 50 75 10

3 135 70 10 50 110 10
3PL 85/3 2 105 70 10 50 85 10

3 135 70 10 50 110 10
3PL 100/3 2 135 70 10 50 110 10

3 150 80 15 60 115 14
3PL 120/3 2 150 80 15 60 115 14

3 170 80 15 60 140 14
3PL 140/3 2 150 80 15 60 115 14

3 210 80 15 60 180 14
All dimensions are given in mm

Yoke plates have to be ordered together with the cylinder (.... Z2 or .... Z3 acc. to
order code). The yoke plates incl. the screws will be delivered already mounted to
the cylinder. The guide yoke is not part of supply.

Yoke plates for Telescopic Cylinders, 3 - stage
Type 3PL
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