DOOSAN

PUMA HT/QL series

Twin Spindle Turning Center & Gantry Loader series
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Doosan Machine Tools Optimal Solutions for the Future



Two Spindle, 4-axes Turning Center
Realizes Twice the Productivity

PUMA HT230T/H250T/H310T
PUMA H250TM/H310TM
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Integral CNC Gantry Loader Ensures Versatile
Automation and High Productivity

PUMA HT230TG/QL200H/QL300H
PUMA QL200HM/QL300HM
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Main Spindle

Main spindle is supported by high precision bearing combination
with large diameter. All spindle bearing are lubricated by grease.

C-axis contouring provides main spindle positioning in
increments of 0.001degree. Three dimensional contouring,
complex round and prismatic machining, square shoulder and
lettering are accomplished by synchronizing the spindle with
linear axes (on H250TM / H310TM / QL200HM / QL300HM)

Machining Application
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Turning Identifical Parts on Both Spindles

PUMA HT230T / HT230TG series (6"class)
Motor (15/30min)

11/7.5kw

(14.8/10.1 Hp)

PUMA H250T / QL200H series (8"class)
Motor (30min)

11 «w (14.8Hp)

Max. spindle speed

4500dmm

Max. spindle speed

4500 r/min

PUMA H310T / QL300H series (10"class)
Motor (30min)

18.5 kw (24.8Hp)

Max. spindle speed

3500dmm
C-axis control of main spindle

C-axis index

360° (in 0.001°increment)

C-axis braking torque

141 N-m (104.1 ft-lb) (H250TM / QL200HM)
319 N-m (235.4ftb) (H310TM / QL300HM)

C-axis contouring torque

112 N-m(82.7 ftlb) (H250TM / QL200HM)
393 N-m (290.0 ft-lb) (H310TM / QL300HM)

First Step on Left Spindle &Second Step
on Right Spindle

Turning Different Parts on Spindle



Main Spindle Power-torque Diagram

PUMA HT230T @&
« Max. spindle speed : 6000 r/min
* Motor power: 11 kW (14.8 Hp)

Torque : N-m (ft-lb)

PUMA HT230T &
« Max. spindle speed : 4500 r/min
* Motor power: 11 kW (14.8 Hp)

Torque : N-m (ft-lb) Output : KW (Hp)

Output : KW (Hp)

PUMA HT230T @
+ Max. spindle speed : 4500 r/min
* Motor power: 15 kW (20.1 Hp)

Torque : N-m (ft-lb) Output : KW (Hp)

110 N-m (81.2 ) 15min S3 25% | 11kW (14.8 Hp) 15min $3 25% 11 kW (14.8 Hp) 15min 3 25% 150 N-m (110.7 ft4b) 15min S3 25% min $3 25%

100(73.8) 10(13.4) 100 (7.38) |94 Nern (694 )15 5325 10(13.4)

| 7S KW (10.1 Hp) S1 Cont 7.5 kW (10.1 Hp) S1 Cont. 100 (7.38) M(Mﬂkﬂ 10 (13.4)

S6Nm L3k SLCot— | 69093) B2 N-m (605 fbLSEEOT,__ 9(12.1)
m (35.4 ) St qont. 5.57.4) 7.5(10.0)
47(63)
37(.0)
10 (7.4) 1
5l 4 w0 0 1119 13 3 0 4551000 1274 9 4500
Spindle Speed (r/min) Spindle Speed (r/min) Spindle Speed (r/min)
PUMA HT230TG €2 PUMA HT230TG @@ PUMA HT230TG @@

* Max. spindle speed : 4500 r/min
* Motor power: 7.5 kW (10.1 Hp)

+ Max. spindle speed : 6000 r/min
* Motor power: 7.5 kW (10.1 Hp)

Torque : N-m (ft-lb) Output : KW (Hp) Torque : N-m (ft:lb) Output : KW (Hp)

100(73.8) 10(13.4)
100(73.8) |—25.bm (0.1 ) 30min $360% 10(13.4) 730em (67.9 ) 30min 53 60% 7.5 KW (10.1 Hp) 30min §3 60%

70N (517 ) 1 Cont, 75 KW (10.1Hy) 30min 53.60% 530m (71,W 5.5 KW (7.4Hp) St Cont. 6.4(86)

5.5 KW (7.4 p) St Cont. 65@.7) 4560

46(6.2)
10 1
100 w0 ) FEa |
Spindle Speed (r/min) Spindle Speed (r/min)

+ Max. spindle speed : 4500 r/min
+ Motor power: 15 kW (20.1 Hp)

Torque : N-m (ft-lb) Output : kW (Hp)

145 Nem (107.0 b) 30min §3 60% 15 kW (20.1 Hp) 30min 53 60%
106 N (78.2 1) S1.C 11kW (14.8 Hp) S1 Cont.
100(73.8) m 820451 G 10034
987 1000 39474500
Spindle Speed (r/min)

PUMA H250T [TM] / QL200H [HM] &

PUMA H250T [TM] / QL200H [HM] &2
* Max. spindle speed : 4000 r/min

« Max. spindle speed : 4500 r/min
* Motor power: 11 kW (14.8 Hp)

Torque : N-m (ft-lb) Output : KW (Hp) Torque : N-m (ft-lb) Output : kW (Hp)

PUMA H250T [TM] / QL200H [HM] &
* Max. spindle speed : 4500 r/min

* Motor power: 15 kW (20.1 Hp) (High / Lowwinding) « Motor power : 15kW (20.1 Hp) (High / Lowwinding)

Torque : N-m (ft-lb) Output : KW (Hp)

Nom (27 ) 30min 3 60% % Low Winding 429N-m (316.6 +5) 15min §3 15% v .
0008 112 Nem (82.7 flb) 30min 3 60 11 KW (14.8 Hp) 30min 53 60% 10(13/3 owWinding 429N-m. min D S———— SNBSS b s s
76 e (56.1 i) S1 Cont, | askwiospsicon | | 96029 - /mgmmum 155051 Cont. High Wiring 187 o (138.0£45) 1 Cont.
N 6700 Lo g 215/ 1587 1) 51 Cont § | oningng 19 (4108851 ont._|
Low|Winding 1504 20 ) 15minS3 5% tigh Mg 15 K(20 ) 0mi 3% LowWinding 150 201 ) i3 15% _ i findin 15 KN 20.15)0min S360%
High Uipdng 11 W 148 )51 Cont. HlWiing 10 (148 )51 Cont.
100(73.8) 100134 100(73.8) 10434
¢ //wwmmw (01 HSACE 9 Wug Sttt 4
/ %
10(7.4) 1(1.3)
938 1000 % 1500 100 1000 100 1000
3% 1001 . 375 11057 R
5 ign Wi 5 v
Spindle Speed (r/min) Spindle Speed (r/min) Spindle Speed (r/min)
P P P! P! P! P
PUMA H310T [TM] / QL300H [HM] &P PUMA H310T [TM] / QL300H [HM] & PUMA H310T [TM] / QL300H [HM]
+ Max. spindle speed : 3500 r/min + Max. spindle speed : 3500 r/min + Max. spindle speed : 3500 r/min
* Motor power: 18.5 kW (24.8 Hp) « Motor power : 18.5 kW (24.8 Hp) (High / Lowwinding) + Motor power : 22 kW (29.5 Hp)
Torque (N-m) Output (kW) Torque (N-m) Output (kW) Torque (N-m) Output (kW)
Winding 393 (00 30rin S360% 038 e (oL A B 053 60 10001341
L (290 ) 30min 53 60% LowWinding 565 1em {4170 H8130min S360% ndin ! hm 53141
;jzmigt?uﬁlg:;m it m 2319Hm 350 1)1 Cont Low Gear 605 N-m (446.5 1tlb) S1{Cont.
’ - [EEORE ST,
- it High Gear 179 -m (132.1 ) 30hin 3 60%
L0350 2484 30min 53 60% i B S 0480 3Imn S360% | 147 (19.7) H:’ghG:::lﬁi N-:Enulsfm "
[ 15 WQOLHYSLCOMN | 1 7 (19.7) ng Q0.1 Hol 51 Cont, 11.9515.0) 100(73.8) ki - - 100(134.1)
119(16.0) 190739 %é %’?
100(738) w009 7'55[1631) Low Gear 2. (295 ) 30mir
/ LowGear18.5 KW 04.8Hp)S1 (ot 2099
185 (24.8)
15%20.1))
10(7.4) 10(7.4) 10(13.4)
wy 1000 2695 3500 100 000 10 100 1000
312 781 172 . 292 1671363 .
w9 26953500 172 3500
Spindle Speed (r/min) Spindle Speed (r/min) Spindle Speed (r/min)
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Turret

Rotary tool spindle power-torque diagram

PUMA H250TM / QL200HM
+ Max. tool spindle speed : 3000 r/min
* Motor power : 3 kW (4.0 Hp)

Torque : N-m (ft:lb)

40 (53.6)
35 (46.9)
30 (40.2)
25 (33.5)
Intermittent operating
20 (26.8)
15 (20.1)
0034 —————
567 Continuous operating
0
0 100 200 300
Speed (r/min)
PUMAH310TM / QL300HM

+ Max. tool spindle speed : 3000 r/min
« Motor power : 4 kKW (5.4 Hp)
Torque : N-m (ft:lb)

70 (93.9)
60 (80.5)
50 (67.1)

40(53.6 Intermittent operating
30 (40.2)
20 (26.8)

\
\

10 (13.4;

(134 Continuous operating
0

0 100 200 300

Speed (r/min)

The heavy duty design provides unsurpassed rigidity for heavy
stock removal, fine surface finishes, Turning tools are securely
attached to the turret by wedge clamps.

Index time ( 1-station swivel)

HT230T / HT2307G:0.25 s

H250T [TM] / QL200H [HM] : 0.3 S
H310T [TM] / QL300H [HM] : 0.35 s

2 axis V10 turret

No.of tool station

Left 10 + Right 10

HT230T / H250T / H310T / HT230TG /
QL200H / QL300H

3 axis BMT / VDI turret

Total 24 tool stations turret (VDI) make it possible to complete
complicated parts requiring many tools in just one set-up.

No.of tool station (H250TM / H310TM / QL200HM / QL300HM )

Left 12 + Right 12

H250T™M / Qr200iM BMT55
H310T™ / Q300HM VDI 40

.

{ BMT turret ) { VDI turret )



Machine Construction

All guide ways are wide wrap-around Exclusive bed design provides exceptional accessibility to

rectangular type for unsurpassed longterm the chuck for convenient loading / unloading of parts.

rigidity and accuracy Separated left and right bed minimizes the effect of
vibration in various cutting conditions and realize the high
reliability.

For H250T / TM

For H250T / T™M

Working Range
A : Max.turning dia.
240 mm (9.4 inch) (HT230T)

260 / 310 mm (10.2/12.2inch) (H250T/ ™) 8
410 mm(16.1inch) (H310T/TM) 3

B : Max.tumning Length

165 mm (6.5 inch) (HT230T)
200 mm (7.9inch) (H250T/TM)
230 mm (9.1inch) (H310T/TM)

Axis travel Rapid travel
(HT230T / H250T / H310T) (HT230T / H250T / H310T)
x-axis 140 /180 / 210 mm 24 m/min
(5.5/7.1/8.3inch) (0.9ipm)
z-axis 165 /200 / 230 mm 24 m/min
(6.5/7.9/9.1inch) (0.9ipm)

Left and Right side have the same working capacity.
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Gantry Loader Application

PUMA HT230TG / QL200H [HM] / QL300H [HM]

Twin spindles and Twin turrets
The machine realizes high productivity

From transmissions to four corner components which have any different shape,
size and capacity are capable to be manufactured by Gantry Loader System.

Em: B
|
Drum

FOUR CORNERS

TRANSMISSIONS

i
A st :
ﬁ - - a" Sy W
- r

Differential Case Sleeve

(e
Gear Shaft

(® Loading position, ® Unloading postion)




Gantry Loader

Axis travel of Gantry loader*
PUMA HT230TG / QL200H [HM] / QL300H [HM]

x-axis 1850 / 2010 / 3105 mm

(72.8/79.1/122.2inch)

Y-axis 545 [ 700 [/ 945 mm

(21.5/27.6/37.2inch)

z-axis 180 / 200 / 200 mm
(7.1/7.9/7.9inch)

*: Axis travel of gantry loader is
for Al-type gantry loader application

Servo driven CNC gantry loader
PUMA HT230TG / QL200H [HM] / QL300H [HM]
: 3-axis Servo driven (X, Y,Z)

Max. G-Loader Handling Size
(Max. turning dia.xMax. turning length)

PUMA HT230TG

PUMA QL200H/HM

o

4l

27

&g

PUMA QL300H/HM

@140x100 ?160x115 @250%150
Swivel type gripper head .
Wrist swivel angle: 180
Ergonomic Design
Easy chip disposal Accessibility
L @

A large capacity chip pan is installed separately from the machine
bed so that heat generated by cut chips will not distort the bed.
The large coolant capacity allows a constant coolant temperature
to be maintained for precision machining.

1160 mm (45.7 inch)

4

Easy accessibility to setup work pieces and
tools which ensures operation efficiency.
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Tooling System

PUMA HT230T / HT230TG

p

;

0.D and facing
(Rough)
025

p

.

0.D and facing
(Finish)
025

p

Profile
025

Drill

Boring Bar

\

i 340
Drill Socket 1.6)
MT#1
MT#2 N

MT#3

p

Boring Bar @40
1.6)

L A RN YAy

\

Boring Sleeve
310 (0.4) @20(0.8)
?#12(0.5) 825(1.0)

40
1.6)

=

WS ) W

\

716 (0.6) ©32(1.3) %

PUMA H250T / QL200H

p

\

0.D and facing
(Rough)
025

~

p

0.D and facing

ava

MT#3

N
Drill Socket @40
MT#L (.6)
MT#2 \

(Finish)
25
\ J
( N
Profile
25
~ J
( N
Drill 3
\ J
% \
Boring Bar 9
\ J
% \
Boring Bar @40
(1.6)

\

Boring Sleeve
210(0.4) ©20(0.8)
#12(0.5) @25 (1.0)
216 (0.6) @32(1.3)

B340
g (1.6)
\ J

\

Note) Above tooling system is our recommendation. Depending
on export condition, the standard tooling packed with the

machine can be different.

7
U-Drill holder & Cap

U-Drill holder & Cap

unit: mm (iinch)

10 Station Turret

10 Station Turret




PUMA H310T / QL300H

0.D and facing
(Rough)

25 %

0.D and facing
(Finish)

25 %

0.DTool Holder
(Right)

| o
( )

Drill Socket
MT#1  MT#3

MT#2 MT#4

Profile
025 \
o2\
\Ii
L J
Drill
Boring Bar

\ &
o=

X

0.DTool Holder
(Left)
———

unit: mm (inch)

FaceTool Holder

———

s

IDTool Holder

]

10 Station Turret

Boring Sleeve
10 (0.4) @20 (0.8)

12 (0.5) @25 (1.0)
?16 (0.6) @32 (1.3)

Boring Bar 040
g \(1.6)

Offset ID holder

Note) Above tooling system is our recommendation. Depending on export condition,
the standard tooling packed with the machine can be different.

U-Drill holder & Cap
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Tooling System

unit: mm (iinch)

PUMA H250TM / QL200HM

r N
0.DTool LT
- lifi2g
0.D Tool Holder
L J
r N
Face Tool <
020 ii
L J
r \ r N
Drill "’
= &~
Drill Socket
MT#1 MT#2 MT#3 ID Tool Holder
L J L J
s ~\ ( )
Boring Sleeve |
p ~ 310 (0.4)-H40 / §12 (0.5)-H40
e 316 (0.6)-H40 / 320 (0.8)-H40
E (925 1.0-H40 / 832 (1.3)-H40) ||
f ' ~
L J
- N - i
Boring Bar 240 U-Drill Cap i -
(1.6) \ J
\ 12 Station Turret
| ] (BMT55)
L J
Rotary Tool
- TTTTEEEEEEEESEEEE AT A EEE OO EEEEEEEE SIS ST N
1 ( D |
1 Reamer @] 1
1 1
| |
1 Milling Collet ER25 1
p L ) 1 (0.0) ~ @16 (0.6) Straight Milling Head 1
I r N\ |
! Drill e !
| & |
! = i '
I r\;%j 2 I
1L ) 1
| Angular Milling Head |
r N
| . |
) End Mill )
1 g 1
| |
P J ,
1 ) |
1 Tap 1
| |
1 1
| |
1\ J 1
N 7/

Note) Above tooling system is our recommendation. Depending on export condition,
the standard tooling packed with the machine can be different.
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PUMA H310TM / QL300HM

=

0.D. Holder (CW)

=73

Facing Holder (CCW)

<P

0.DTool
20 2
-
Face Tool
020
\
r r N
Drill f
& Q,
Drill Socket
L _ MT#1 MT#2 MT#3 MT#4 )
r e \
Boring Bar @4
% Boring Sleeve
10 (0.4) 012 (0.5)
- @16 (0.6) 820 (0.8)
- @25 (1.0) @32(1.3)
.
Boring Bar (@142)
\
Rotary Tool
PR i
(e
I Reamer [
' = &
|
|
" Milling Collet ER32
1 (
| Drill
| y
|
! .
|
P (
| End Mill
| §
|
I
|
-
1K &7
ap
| %
! Collet ER25
! M4~M12
1 \
N

Note) Above tooling system is our recommendation. Depending on export condition,

Boring Holder (Back)

the standard tooling packed with the machine can be different.

unit: mm (inch)

12 Station Turret
(VDI 40)

Straight
Milling Head (H85)
N —

5

P

Angular

Milling Head
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Tool Interference Diagram

unit: mm (inch)

PUMA HT230T / HT230TG

PUMA H250T / QL200H

90-~230(9.1) 270(10.6)
(X-AXIS STROKE)
\ \\\\
g \
L
} 02_05[9]]/
5
MIN. 70~MAX. 250 TS\ N /
PUMA H310T / QL300H =
P
2N
9350 (@13.9)° “

) \55//
Min, 345 ~ Max.
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PUMA H250TM / QL200HM

245 (9.6)

Max.@16 (80.6)

330 (13.0)

PUMA H310TM / QL300HM

Min.330 ~ Max.540

190 (7.5)
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Working Range

PUMA HT230T / HT230TG
Axis Travel

i !
| g | |& |
| @ 2 \
| HERE |
1 U= = i
! 125 (4.9) n § § 0 120’5?.7)_( 134 (5.3) !
— N NI [
} T 2 2 ~a 1
‘ S8

270 (10.6) 90 ~ 230 (9.1) (ST.)‘ 420 (16.5) 90 ~230(9.1) (ST.). 135(5.3) )

100 (3.9) 0(4.3

0.D Cutting
| o s )
@) 6" g g
| T =
g 2
g
- [
g1 T
s | 202
135 (5.3) | 110 (4.3) 140 (5.5)(ST)
365 (14.4) 20(0.8)
Boring
5 =
a 6 8" é,
g i
- 9
g
i P T T
g1 =il
S =15 (B
135 (5.3) 100 (3.9) 140 (5.5).
365 (14.4) 10 (0.4)

30(1.2)| 80(3.1

11
\

Face Cutting

®| 6 8“ §

g = I

g 3

e
gl 1S
135(5.3) | 120 (4.7)] 140 (5.5

365 (14.4) 30(1.2)

Boring

300(11.8)

6||

8“

175 (6.9)

80 (.1

U
135 (5.3)

165 (6.5)

365 (14.4)

10 (0.4)

unit: mm (inch)



PUMA H250T / QL200H

Axis Travel

il

i = = i
o o \
i q o O s i
f —h o o !
| e g4 48 —| |
| ! ! o 9 M ' |
o — ~ ™M
! 150 (5.9) ‘ I I A 130(541)‘ ‘
o < ™|
| ) ) — Jﬁﬁr
! . ]
B B 21 3§ o0 |
===
320 (12.6) 70-250(9.8) (ST, 460 (18.1) 70-250(9.8) (ST.)_160 (6.3)

100 (3.9) 150(5.9)

0.D Cutting
| = e
\ _ EN
| N
o \ =]
g : Il a
2 \ R
'“ | N
| | S
! ! |
5 o—r B
m|
gl [
30(1.2)
160 (6.3) | 90(.5)[ | 180 (7.1)(ST)
410 (16.1) 50 (2.0)

Boring
THE=TT 9
e
_ 9
a 2
”{ i) 7
g \ [l ——
2 ! : gl
o —~
! 3
| | 2
— 1 1 N
& T
all izl
160 (6.3) [100(3.9)]_ 180 (7.1)(ST.)
410 (16.1) 30(1.2)

.2)_ 90(3.%)

120 (4.7

80 (3.1

80(3.1)

Face Cutting

i = =
|4 E
g ! Tz
o ‘ g
b \ \ &
: : N
| g

i

160(6.3) | 107(62)] 180 (7.1) $T)
410 (16.1) 37 (1.5)

Boring

S = EN
N
4 :

% H
A - 11 =
1 1 v
! S
| 8
\‘\ I i

il
4 !

160 (6.3) [100(3.9) 180 (7.1)(ST)

410 (16.1) 30(1.2)

unit: mm (inch)
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Working Range

PUMA H310T / QL300H

Axis Travel

I

unit: mm (inch)

o I s s M — [ R
o = =
e 2 a o
o T o 5 \
g al: A |Y 49
a4 < A oG g
2 9 3 'EER -5
S 04011.6] o | & o 3
: 4%0 99 &
- 9 I =
a B S
1 {5 g ~dl- g
% 5(0.2)] 205 (8.1)
155 (6.1) ] ST.210(8.3 L ST.210(8.3)]
‘ 400 (15.7) 145 - 355 (14.0) (ST 500 (19.7) 145-355 (14.0) (ST) 200 (7.9)
S
155 (6.1 o 150 (5.
O 302 120 4f7)
S % S
& 3 o
e Ny N
\ Y . /e, \\‘\
/. \ /!
= / \ / \ e
b) ’ f L
Ve \ / \ |
\ S \ /
~._..— \\ L
0.D Cutting Face Cutting
I LTI T 3 P == 9
34 T 3 \ g
S o = a5 3
A= o = o
aoy ol ;Y
g =] Sin
~9 8 mm
= N o N
S o Si
5(0.2)] 205(8.1) ?{——f— § X ﬁ,,,_ g
30(1.2120 (4. [
12(0.5 198(7.8) || 7(0.3)
SL.210(83) 1150 (5.9 1 200(7.9) ST.210(8.3)| 157 (6.2) |, 200(7.9)
Boring Boring
e e e q O e e
oo = o =
Ll 0|
a9 B 49 i g
4 d = o <
E R EE =
: e : 3
PN &
- _ Aq
% ===h 3 RO 3
=S ol ~ o ol
Eiiimll ] 5 :
S BN ij
<
= 940 (1.6) S @40 (1.6)
-
10(0.4)| 200(7.9) o
10(0.4)] 200 (7.9)
L-ST.210(8.3)] 155 (6.0)]. 200(7.9) ST.210 (8.3} 155 (6.1, 200 (7.9)




PUMA H250TM / QL200HM

Axis Travel
AT A1
B |B
Ii 3 .2 It
175 (6.9) & 5iR 155 (6.1) ‘
(=}
o s Gl |
) — J— % g gg} @ N H;i J—
= ——— ; = ———
330 (13.0) 65 - 245 (9.6) (ST) 65 - 245 (9.6) (ST.) 330 (13.0)
70 (2.8) 175 (6.9) (STROKE) 155 (6.1) 90 (3.5
.§ 60 (2.4
//‘ \ 2
IS
3
/ \ o § |
. ; 3 ®LA0¢ 7\: _ -
3 -
\J % o U
=)
§ |
l_—
410 (16.1) 410 (16.1)
0.D Cutting Face Cutting 06 Boring
245 (9.6
& =  EEE==u}
= ] g Q = ]
: & 5 f - f
g\l @ s g ?1-16 ;%Tg ) g 3
s B S R S0 S " S
S < 2 < ] & 2
8 STy - 5 3 FLF— —1 3 s — — 1 &
i el s - o= | =% = = | =*
16 (0.6)[180 (7.1) ST. [49(1.9) 165 (6. 180 (7.1) ST.|70(2.8) 165 (6.5) 180(7.1) ST.[70(2.8 165 (6.5
410 (16.1) 5(0.2 410(16.1) 5(0.2) 410 (16.1)
Angular milling head Straight milling head
Y I::l N ‘ T T ‘
of 11 o LB
g - 2 -
5 A ) A
> laal ~ )
S 80 (7.1 . 5 § 180 (7.1) ST. 5
) | 2 ) muill [ &
= | —= e | — 1%
6(0.2)]953.7)_ 165 (6.5 30 (1.2) p0(24) 165 (6.5)
36 (1.4) 410 (16.1) 25 (1.9) 410 (16.1)

unit: mm (inch)
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Working Range

PUMA H310TM / QL300HM

unit: mm (inch)

Axis Travel
q T T ] i g
4 o 3
o 2 = n
9 3| |3 g
. nmERE ]
g g9 48 E
= N B
S aaef3 S90S =)
~ -y |
a_ - ) - o N 1
33 =
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External Dimension
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External Dimension
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