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Precautions

1. This instruction manual describes model HO5CH/HO5CHB Rotating Air Cylinder Standard
Model.

2. Please read this manual carefully and fully understand the procedures for installation,
operation, inspection, and maintenance before operating the rotating cylinder.

3. Ignoring any instructions in this manual may result in a serious accident or machine damage,
leading to injury to the operator or personnel near the machine.

4. Please save this manual and keep it handy at all times.

5. Please contact us (phone and fax numbers are shown below) for information regarding this
manual and the objective product. Another copy of this manual is also available from the

following address:
HOWA MACHINERY, LTD.
MACHINE TOOL ACCESSORIES TEAM
SALES GROUP
CREATIVE ENGINEERING DIVISION

MACHINERY DEPT
1900-1, SUKAGUCHI, KIYOSU, AICHI, 452-8601 JAPAN
Phone : International access code-81-52-408-1254
Facsimile: International access code-81-52-409-3766

6. The values of this manual are described in Sl unit system. Values of former unit system can
be obtained by following calculations.
Pressure 1MPa=10.197kgf/cm?
Torque  1N-m=0.10197kgf-m

For Safe Operation

This manual contains warning messages for safe operation that are indicated by Safety Alert
Symbols. Carefully read and fully understand these messages.
The danger levels of the Safety Alert Symbols are defined below.

A DANGER Indicates an imminently hazardous situation which, if not avoided, will
result in death or serious injury. These warning massages include the
preventive actions those are indispensable to avoid danger.

AWARNING Indicates a potentially hazardous situation which, if not avoided, could
result in death or serious injury. These warning massages include the
preventive actions those are indispensable to avoid danger.

Indicates a potentially hazardous situation which, if not avoided, could
A CAUTION I result in minor injury or machine damage.

It is impossible to predict all hazardous situations that may occur during operation, inspection,
and maintenance of the rotating cylinder under various circumstances.

Accordingly, the warning messages described in this manual do not cover all hazardous
situations.

Also, there are too many operations that cannot or should not be performed using the rotating
cylinder to be completely described in this manual.

We cannot assume any responsibility for damage or accidents caused through operation,
inspection, or maintenance of the rotating cylinder that is not specified in this manual.
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Safety Precautions

Read and understand the following precautions before using the rotating cylinder, and observe
them during operation.

4\ DANGER I

&= Never stop supplying compressed air during spindle rotation.
?\ Danger by discharge of workpiece.

&= Never operate the selector valve during spindle rotation.

?\ Danger by discharge of workpiece.

b Never enter the spindle cover during spindle rotation.

%Q

Danger of entanglement with rotating section.

Route solenoid valve so as to chuck even if the power is interrupted.
Danger by discharge of workpiece.

Keep the compressed air pressure constant while workpiece is gripped.

¥

Danger by discharge of workpiece.

|AWARN|NG|

O(f-:-} Turn off the power before installation, inspection, and maintenance of
the rotating cylinder.

Danger of entanglement with rotating section.

b Cover the periphery of the rotating cylinder.

%g

Danger of entanglement with rotating section.

Never open the spindle cover during spindle rotation.
Danger by discharge of parts in case of seizure of rotating cylinder.

Keep the speed of the rotating cylinder and the chuck below the upper
limit.

¥

Danger by machine damage or seizure.

Never shock.

K

Danger by machine damage or seizure.




AWARNINGI

Secure mounting bolts to specified torque.

Danger by discharge of workpiece due to loosened or damaged bolts
caused by not using specified tightening torque.

Bolt size and tightening torque
Bolt size M10 M12 M16
Tightening torque  (N-m) 57.9 101 161

Set the air pressure referring to the chuck specifications, and keep it
below the upper limit.

Danger by damage of rotating cylinder or chuck caused by excessive
air pressure.

D

Coat the threaded section of connecting rod with adhesive, and tighten
it with the specified torque.

Danger by discharge of workpiece caused by shortened jaw stroke due
to loose screw.

Adhesive: Use ThreeBond 1344 or equivalent

Tightening torque for connecting rod

Bolt size M12 M16 M20 M24 M27
Tightening torque  (N-m) 25 61 117 209 285

D

Attach a filter in the air pressure supplying line.
Danger by seizure caused by foreign matters included in the rotating

cylinder.
Attach a filter with 5 ¢ m filterability or better in the air pressure
supplying line.

Supply lubricating oil with compressed air.

Using the compressed air, which is not appropriately lubricated may
cause seizure.
Supply lubricative oil corresponding to ISO VG32.

‘f{

Order all parts for this rotating cylinder from Howa machinery, Ltd.

Howa assumes no responsibility for accidents which occur when other
than Howa genuine parts are used. Any and all warranties are void
unless only Howa genuine parts are used.

4\ CAUTION |

\

Use lifting belt when attaching or detaching rotating cylinder.

Danger by dropping of rotating cylinder from your hands. Danger by an
excessive stress causing your lumbar injury.
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1. Construction and Operation

1.1 Model Coding

Model HO5CH/HO5CHB rotating air cylinder is model coded as follows:
HO5CH

— Size|100 - 150 - 175 - 200 - 250 - 300

: Without check valve

B | : With check valve

1.2 Construction and Operation

The rotating air cylinder model HOSCH/HO5CHB is composed of the cylinder, piston, and
distributor. The piston travels axially back forth in the cylinder by the compressed air supplied
from the distributor. The axial movement of the piston is transmitted to the chuck by the
connecting rod connected to the threaded section on the right end of the piston, causing the
jaws to grip and release the workpiece.

The distributor is composed of a distributor shaft that rotates with the cylinder and a distributor
housing that does not rotate. Air that leaks between the distributor housing and the distributor
shaft is used to cool and lubricate the bearings and is then exhausted via the exhaust port.

The total amount of the air that exhausted via the exhaust port and the air that leaks via the port
that is under the pressure to the other port is named as an air leakage. This value noted in the
specifications is important for determining the necessary discharge of the compressor.

Model HO5CHB has a built-in check valve to prevent a sudden drop in internal pressure if a
problem occurs in the air circuit system during spindle rotation. The check valve is mounted in
the distributor shaft that is rotating with the cylinder, the internal pressure can be retained
regardless of leakage from the exhaust port.
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2. Specifications

+ Specifications

Series number HO5CH
Specifications 100 150 175 200 250 300
. . 5 Extend 77.0 175.0 238.7 311.0 486.0 701.9
Effective piston area cm
Retract 73.0 170.0 231.7 301.4 473.4 689.3
Piston stroke mm 15 20 25 35
Max. speed r/min 6500 5500 4500 3500
Max. pressure MPa 0.8
Moment of inertiaJ (Note 1) kg m’| 0.010 0.040 0.055 0.090 0.22 0.53
Weight kg 4.4 8.9 104 14.5 25.5 38
Air leakage L/s 0.40 0.55
Note 1. The four times of this value is equivalent to GD?
Series number HO5CH
Symbol 100 150 175 200 250 300
A 1.D. 100 150 175 200 250 300
B 130 186 210 234 290 340
C 105 160 160 160 160 235
D 80 130 130 130 130 200
E h7 65 110 110 110 110 165
F 22.4 25 30 35 40 40
G Max. 32 34 34 54 59 69
Min. 17 19 19 34 34 34
H 7 9 9 9 9 9
J 80 88 88 98 118 138
K 102 102 102 102 125 120
L M10x 15 M10x 15 M10x 15 M10x 15 M12x 175 M16x2
Depth 17 17 17 19 23 27
M1 M12%1.75 M16x2 M16x2 M20 %25 M4 % 3 M27 %3
M2 25 38 38 52 55 55
M4 19 22 26 32 36 36
M5 9 12 15 18 18 18
N 1/4 1/4 1/4 1/4 3/8 3/8
P 42 42 42 42 48 43
Q 20 20 20 20 28 28
T 60 60 60 60 60 60
U 15 15 15 15 20 20
M1
] "E”"‘" wl 0o O m gl@
M5
M2
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Series number HO5CHB
Specifications 100 150 175 200 250 300
. . 5 Extend 77.0 175.0 238.7 311.0 486.0 701.9
Effective piston area cm
Retract 73.0 170.0 231.7 301.4 473.4 689.3
Piston stroke mm 15 20 25 35
Max. speed r/min 6500 5500 4500 3500
Max. pressure MPa 0.8
Moment of inertia J (Note 1) kg -m?| 0013 | 0043 | 0058 | 0093 | 022 0.53
Weight kg| 63 10.6 12.1 16.2 28.4 40.9
Air leakage L/s 0.40 0.55
Note 1. The four times of this value is eauivalent to GD?.
Series number HO5CHB
Symbol 100 150 175 200 250 300
A I.D. 100 150 175 200 250 300
B 130 186 210 234 290 340
C 105 160 160 160 160 235
D 80 130 130 130 130 200
E h7 65 110 110 110 110 165
F 22.4 25 30 35 40 40
G Max. 32 34 34 54 59 69
Min. 17 19 19 34 34 34
H 7 9 9 9 9 9
J 80 88 88 98 118 138
K 137 133 133 133 159 120
L M10x 15 M10x 15 MI0x15 | MI0x15 | MI12x175 M16x2
Depth 17 17 17 19 23 27
M1 M12x 175 M16x2 M16x2 M20x 25 M24 %3 M27 % 3
M2 25 38 38 52 55 55
M4 19 22 26 32 36 36
M5 9 12 15 18 18 18
N 1/4 1/4 1/4 1/4 3/8 3/8
P 77 73 73 73 82 77
Q 20 20 20 20 28 28
T 59.5 59.5 59.5 59.5 60 60
U] 15 15 15 15 20 20
1w
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3. Installation

The rear end of the spindle to which the rotating cylinder is attached has various configurations.
Here, a typical rear end configuration is shown as an example.

3.1 Cylinder Adaptor

Determine the location for the rotating cylinder, with interference with the lathe body, direction
and position of piping, draft and other necessary factors taken into account. Since the rotating
cylinder is subjected to inertia force resulted from starting, stopping and vibration of the spindle
and cylinder output force, the cylinder adaptor must be rigid enough to overcome these
stresses.

Set the cylinder adaptor to the spindle so that the runout of the face and
CAUTION o , ) .
spigot is 0.005 mm or less. Excessive runout will cause vibration.
Provide a set screw to secure the screw joint.

Fabricate the spigot with a dimensional tolerance of F7 so that the runout when the rotating
cylinder is installed can be corrected.

Since the rotating cylinder has been accurately balanced, balance the adaptor very carefully
without affecting the rotating cylinder balance.

0.005mm

or less @}

Cylinder adaptor

o
O ,,,,,,,,,,,

0.005mm 7 . J

or less @ ]
% Spindle

Tolerance F7




3.2 Connecting Rod

The rotating cylinder output is transmitted to the chuck by via the connecting rod, causing the
jaws to grip and release workpiece. The connecting rod is first screwed into the piston, the
rotating cylinder is installed, and the chuck is connected to the connecting rod.

The connecting rod shall have enough bearing capacity to withstand the maximum thrust
(multiply the piston area by the maximum pneumatic pressure).

AWARNING Completely decrease the piston and the threaded section of the
connecting rod, coat the threaded section of the connecting rod with
adhesive, and tighten it to the specified torque.

Adhesive: Use ThreeBond 1344 or equivalent

Tightening torque for connecting rod

Bolt size M12 M16 M20 M24 M27
Tightening torque  (N-m) 25 61 117 209 285

A wrench flat is to be provided on the connecting rod as close as possible to the piston rod.

A CAUTION I Place a spanner on the wrench flat provided on the piston rod to

withstand the fastening torque for connecting rod. Tightening the
connecting rod holding the cylinder body may result in damage to
internal parts due to fastening torque.

The runout of the tightening surface of the connecting rod to the piston rod should be within
0.020 mm T.I.R. to prevent the excessive inclination of the connecting rod.

0.020mm

or less 2 Connecting Rod
= LA /
= \

' ))

To prevent the excessive inclination due to the dead weight or vibration of the connecting rod,
attach a collar inside the spindle as close as possible to the chuck as shown below.

Spindle

_ _ Conecting Rod
Rotating Cylinder Coller

Piston Rod =

dl Wrench Flat é \%\/
o
/ ; iﬁﬂ < /)
y U j
1

Conecting Rod

a
L~

Spanner




3.3 Mounting and Anti-rolling Guide

What is most important in accomplishing the piping work is that the rotating cylinder must be
protected from excessive stress.

A CAUTION I The resistance of the bearing will cause a slight amount of torque on the
distributor when the rotating air cylinder rotates at high speed.

If steel piping is used or the distributor is fixed to the lathe in order to

compensate the reactive force caused by this torque, excessive force

will be applied to the rotating cylinder, and will lead to problems.

Use flexible hose for the piping and use a fork with some margin as

shown below for the anti-rolling guide of the distributor.

The runout of the cylinder periphery should be 0.015 mm or less.

|A WARNING I Secure the mounting bolts.
Bolt size and tightening torque

Bolt size M10 M12 M16
Tightening torque  (N-m) 57.9 101 161
0.015mm

e,
FoT}
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3.4 Piping

Two compressed air supply ports of Rc1/4 or Rc3/8 and exhaust ports of M5 are provided on
the rotating cylinder distributor.

The air leakage, which is shown in the specification table, comes out from the exhaust port in
the normal condition. But depending on the condition of the compressed air, the drops of water
mixed with oil may leak out. In this case, lead the piping to the place where moisture doesn't
cause any trouble.

Arrow marks are carved those are showing the direction of piston movement when compressed
air is supplied to the port that is located nearby the each of arrow marks.

Thoroughly remove any contaminant from the inside of the pipe before
WARNING | | , o N \

installing the pneumatic circuit. Contamination may cause seizure of the
rotating cylinder. To keep the performance of the rotating cylinder, attach
a filter with 5 y m filterability or better in the pressure supplying line.

3.5 Compressed Air

To operate a piston at the necessary speed, choose the compressor, the size of piping and the
air control unit with enough capacity.

The necessary supply of compressed air is obtained by following calculation.

Q : The necessary supply of COmMpPressed air.-««===« = (L/min)[A.N.R.]
g : The air consumption which the 1 round-trip of the piston takes. =x=r=r=rrerererarerrenanan. (L)IA.N.R.]
t: The processing cycle time.
(The time from the clamping to the removal of the workpiece after machining.) ------ (min)
a : The air leakage of the diStributor. ===-«xrrrsrsrrrrrrrrr (L/min)[A.N.R.]
P : The operating @ir PreSSUrE. ==x«rxxe srre e (MPa)
N : The number of the cylinders to use at the same time.
@ Single use @ Multiple use
Q>+a+10 Q>Nx({+a+10)

Ex. Single use of HO5CH200.
From the specification table.
Extend side of effective piston area----- 301.4 cm? Piston stroke:----- 20 mm (=2cm)

Retract side of effective piston area----- 311.0 cm? Air leakage--+---+-+ 0.4 L/sec [AN.R]

P=0.5MPa t=2 min.
_ 0.5+0.1013 1
g=(301.4x2+311.0x2) X 01013 W

a=0.4xX60=24.0 (L/min) [AN.R]

=7.3 (L) [ANR]

From the formula @

Q=7—;’ +24.0+10=37.7 (L/min) [AN.R]

In a rotating air cylinder, compressed air has a role not only to operate the piston by required
speed, but also to cool and lubricate the bearings. Using the compressed air, which is not clean
and not appropriately lubricated may cause abrasion of various parts and extremely shortened
product life.
Use a filter with 5 u m filterability or better, and ISO VG32 or equivalent as lubricating oil.
Recommended oil types are :

Daphne Super Multi Oil 32 Diamond Lub RO 32

Mobil DTE (Light) Shell Tellus Oil 32

Esso Teresso 32
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3.6 Stroke Control

If the plunger stroke of the chuck is shorter than the piston stroke of the rotating cylinder, the
latter may be adjusted to the former.
Contact us before adjusting the stroke.

3.7 Trial Operation

1) Confirm that the tightening force of the installation bolts is sufficient.

2) Set the air pressure at 0.1~0.2MPa to confirm there is no problem in the operation. Then,
gradually raise the pressure to the maximum pressure while checking for air leakage and
abnormalities in each part.

3) Rotate the spindle at 200 to 300 r/min, and gradually raise the speed while checking for
vibration and abnormal sound in each part.

rotation.

AWARNINGI Take care not to approach or touch the rotating section during spindle

4. Maintenance and Inspection

4.1 Check of Lubricating Oil

Compressed air mixed with oil is used to cool and lubricate the bearings. Therefore, always
watch the oil level of the lubricator and the dirtiness of the filter.
Refer the user's manual to inspect the lubricator and air filter.

4.2 Overhaul and Parts List

The rotating cylinder will remain in excellent operating condition for many years as long as it is
properly installed and operated with clean and appropriately lubricated compressed air. If failure
should occur for any reason, disassemble the rotating cylinder and replace defective parts if
necessary.

A CAUTION Overhaul the seal and parts of the rotating cylinder in detail when the
actuation of the piston reaches to every 250,000 strokes.

If the wear of the seal or damage of the part is found, replace it (them).

Y Decompression of the cylinder

As model HO5CHB has check valves, decompress the inside pressure before disassembile.
1) Operate the piston alternatively, reducing the supplying pressure in each stroke.

2) Remove the plug (A) to decompress the inside pressure.
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Y Disassembling procedure for rotating cylinder
1) Remove the mounting bolts and detach the rod cover (B) from the cylinder(C).
2) Extract the piston (D).

% Disassembling procedure for distributor

Distributor assembly can be detached without remove the cylinder body from the machine. In
this case, be sure to decompress the inside pressure before operation.

1) Remove the mounting bolts and pull the distributor assembly (E) out of cylinder (C).

2) Remove the mounting bolts and it detach the end cover (F).

3) Remove the snap ring (G).

4) Pull out the distributor housing (H) with bearings (7), (8) using a gear puller.

ycDisassembling procedure for check valve

1) Remove the mounting bolts and remove the cover (l) sliding it to backward.

2) Push the end cap (J) and push the end cap (K) out form the opposite side.

3) Push the check valve body (L) to push the end cap (J) and check valve body (L) out.
4) Remove the snap ring (M) and pull the valve (N) out from the check valve body (L).

Y Note in assembling procedure
Assembly is to be carefully carried out not to tangle dust to the each parts, and apply grease
sufficiently.

Model HO5CH
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Model HO5CHB
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YParts list
HO5CH HO5CHB

No. Part Name 100 150 175 200 250 300 Q'ty
1 PNY packing PNY-22.4 | PNY-25 PNY-30 PNY-35 PNY-40 1
2 | Oring P14 P15 P20 P25 1
3 | Oring G30 G35 G45 1
4 | Oring P90 P140 P160 P185 P235 P285 1

. AS568 AS568 AS568 AS568

5 | Oring G95 G145 165 169 177 277 1
6 | Oring S11.2 (NOK) S15 (NOK) 2
7 | Ball bearing 60/22 LLU 6005UU P6 1
8 | Ball bearing 6004UU P6 6005UU P6 1
9 | Oring P7 P9 2 X
10 | Oring P18 P21 3 X
11 | Oring S12 (NOK) S14 (NOK) 2 X%
12 | Oring S20 (NOK) S22 (NOK) 2 X%

Note1, "" marked parts use model HO5CHB only
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LIMITED WARRANTY

Seller warrants its products to be manufactured in accordance with published
specifications and free from defects in material and/or workmanship.

Seller, at its option, will repair or replace any products returned intact to the factory,
transportation charges prepaid, which seller, upon inspection, shall determine to be
defective in material and/or workmanship. The foregoing shall constitute the sole remedy
for any breach of seller's warranty.

Seller makes no warranties, either express or implied, except as provided herein,
including without limitation thereof, warranties as to marketability, merchantability,
for a particular purpose or use, or against infringement of any patent. In no event
shall seller be liable for any direct, incidental or consequential damages of any
nature, or losses or expenses resulting from any defective product or the use of
any product.

20150417
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