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W1200

Hydraulic Gear Pump

PRESSURE o
(P1) 214 BAR (3100 PSI)
(P2) 235 BAR (3410 PSI)

SPEED ®

3000 RPM

Min. 700 RPM at
3100 PSI (214 BAR)
Continuous

EFFICIENCY
Overall 90%
Volumetric 98%
Mechanical 92%

* |Noise

Superior Trapping
Configuration
Optimum gear profile

o |FLEXIBILITY

SAE Shafts
Mounting Flanges
Port Styles

o QuaLiTy
ISO 9001 Registered

The W1200 is one family in the
W Series of high performance gear
pumps produced by Concentric. The
productlinewasdesignedforoptimum
performance, low noise and low cost
on applications that require a specific
displacement range. The W1200 is well
suited tointernal combustion enginelift
truckand compact constructionvehicle
applications. Itisathrough bore bush-
ing type design constructed of high
strength aluminum housings and rigid

cast iron covers. Low profile valve covers
are available for circuits requiring priority
flow control and load sense priority flow.
These valve configurations exhibit excel-
lent control of flow variation through the
operating range.

This catalog illustrates the options available
for the W1200 as well as performance and
dimensional information. An easy to follow
ordering code is also included.

OurW Series gear pump family now includes
the following: W100 (.5cc-2.0cc), W300
(.8cc-5.7cc), W600 (3.0cc-12cc), W00 (6-
28cc) WQ900 low noise (6cc-27cc), W1200
(25cc-33cc), W1500 (19cc-50cc). The addi-
tion of the W1200 provides an even more
focused capability to meet our customer’s
application requirements.

Performance Information

Model Code 250 270 290 310 330
Displacement cm?/rev 25 27 29 31 33
in3/rev 1.526 | 1.648 | 1.770 | 1.892 | 2.014

Inlet Pressure | min. 0.2 BAR below atmospheric (6 IN.HG) max. 2.0 BAR (29 PSI)
Max. Continous Pressure (P1) (BAR 214 BAR

PSI) 3100 PSI
Max. Intermittent Pressure (P2)  (BAR 235 BAR

PSI) 3410 PSI
Min. Rotational Speed At (P1) 700 RPM
Max. Rotational Speed At (P1) 3000 RPM
Input Power KW 9.90 | 1069 | 1148 | 12.27 | 13.06
@P1 @ 1000 RPM HP 13.3 14.3 15.4 16.5 17.5
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DIMENSIONS & MOUNTING FLANGE OPTIONS

For its displacement and pressure range, the W 1200 family features one of the most compact envelopes available from any manufacturer. Standard mounting

flange options are outlined below. Dimensions shown in brackets are in English units. Dimensions shown outside of brackets are metric units. (See bottom
of this page for dimensional chart showing "X" and "Y" dimensions.)

SAE "A" 2-BOLT ORDER CODE 03

133 6.40 X MAX.
[5.24] 5.89
MAX. [252]
[232] Y
88
— [346] —=
cw
320 135 —= [+ MAX.
11.26] ROTATION L53]
?11.36 |
10.98 /—\
[447] T
R 123
[432] || g
97 #8255 48] %—@ %
¢[3_82] a 82.50 (—H MIN. AN \\I K 107
MAX. \ 13.250] Q1| T [4.21]
i /< [3.248] L - + MAX.
120 - H 703
(472] | AR | (AN e
17.0 % N l
C—> M 167]
INLET OUTLET
106.4 ] fe—117
[4.189] 113
[46]
. ) [44]
(For counterclockwise rotation
inlet and outlet are reversed.)
SAE "B" 2-BOLT ORDER CODE 05
177
16.97] X MAX.
MAX.
88
—Y — le— 3.46) ——+
W MAX.
ROTATION 1250 —e| |Jo—
[.492]
25.00 .
[.984] N T
121 2101.60 l - | \)} \(/
101.55 ! 107
[4.76] MAX. & —@— & 4.000] E - - [4.21]
X [3.998] - _ I T MAX.
H > 4 703
R 140 2 1455 _ ENWNZN b7
[551] 1573] 70 Y
[.558] 167]
—e |e—9.70
146.0 9.19
INLET [5.75] OUTLET (382]
[362]

Flange Option
Order Displacement X Y (To Port Approx. Approx.
Code cm? in® Max. Centerline) Wt./ kg. [lbs.] Wt. kg. [Ibs.]
250 25 1.526 1223 59.1 44 5.2
[4.812] [2.329] [9.6] [11.4]
270 27 1.648 124.7 60.4 4.5 53
[4.909] [2.377] [10.0] [11.7]
290 29 1.770 127.2 61.6 4.7 55
[5.006] [2.426] [10.3] [12.0]
310 31 1.892 129.7 62.9 4.8 5.6
[5.104] [2.475] [10.6] [12.4]
330 33 2014 132.1 64.1 5.0 5.8
[5.201] [2.523] [11.0] [12.7]
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SHAFT OPTIONS

A critical element which must be considered when specifying a W1200 pump for your application is the shaft drive system. Concentric
has both the product and the application experience to insure that your W1200 pump incorporates the correct shaft for your application.
The following depict the standard shaft options for the W1200 family.

SAE "A" SPLINE ORDER CODE GA

(MODIFIED) SAE "B" SPLINE SHAFT ORDER CODE KA

7
— e— 385 35 407
375 33 — [1.64]
314 [1.51] 11321 [1.60]
31.0 — [1.47] 131
24.1 [1.23] 210
234 [.22] 205
1.95] .826]
1.92] .807]
=
= 2078
18.62 5 2065
18.49 1818]
?1733) [813]  EXTERNAL INVOLUTE SPLINE
[.728] EXTERNAL INVOLUTE SPLINE 16/32 DP, 13 TOOTH

16/32 DP, 11 TEETH, FLAT ROOT, SIDE FIT

FLAT ROOT, SIDE FIT

SINGLE SECTION SHAFT LOADING

P1xV < MAX PERMITTED VALUE IN TABLE BELOW

WHERE:
P1=PRESSURE (BAR)
V = DISPLACEMENT (CM3/REV)

WHERE:
P1=PRESSURE (PSI)
V = DISPLACEMENT (IN*/REV)

CALCULATIONS USING CALCULATIONS USING

ENGLISH UNITS
MAX. PERMITTED
VALUE
GA 9608 GA 8505
KA 10405 KA 9210
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PORT OPTIONS

COUNTERBORE ) ) )

DIA. The standard size for each type of port is outlined below.
SEE PAGE 4 FOR SEETABLE
MOUNTING FACETO PORT S.A.E. STRAIGHT THREAD PORT
CENTERLINE. PERS.A.E. j514b

503 1-5/16-12 48.51[1.910] 24.2

93.7 1-1/16-12 41.28 [1.625] [.950]
le@— USE OF REAR PORT COVER WILL — (3.69]
INCREASE MAX. VALUES OF E —
OVERALL LENGTH DIMENSIONS MAX. BSPP STRA'G HT THREAD PORT
ly BY10.0(39) PER DIN 3852, PART 2
I  d
It \ 41.0[1.61]
=z
= 33.0[1.29 .870
% 1 _/“_ f\ [1.29] [.870]
g | PERFORMANCE ON PAGE 3 REPRESENTS THAT WHICH CAN BE EXPECTED FROM UNITS INCORPO-
| % 4 RATING FLANGE PORTS.
12
INLET’ OUTLET
. —YJ~
z

PUMP MAXIMUM SPEED IS REDUCED
BELOW VALUES ON PAGE 3 WITH
REAR INLET PORT, CONSULT FAC-

TORY.
S.A.E. SPLIT FLANGE PER s.A.E. j518c (STANDARD PRESSURE SERIES)
FTHD ?A
[1.0] 25.4[1.00] 26.19[1.031] [52.37[2.062] |3/8-16 X 16 [.63]
I } [3/4] 19.05 [.750] 22.22[.875] A47.63[1.875] [3/8-16 X 16[.63]
& —1
B METRIC SPLIT FLANGE PER 150/DIS 6162 (35 to 350 BAR SERIES)
e
SEE PAGE 4 FOR 25.4[1.00] 26.19[1.031] | 52.37[2.062] M10 X 16 [.63]
DIMENSIONS FROM FLANGE 1 9 1 9.05 [.750] 22.22 [.875] 47.63 [1 .875] N” O X 1 6 [.63]
MOUNTING FACE TO PORT
CENTERLINE.
SEE PAGE 4 FOR
A DIMENSIONS FROM FLANGE
B MOUNTING FACE TO PORT
C CENTERLINE.
Vi - EUROPEAN 4-BOLT FLANGE

90°

55.0 [2.165]
55.0 [2.165]

26[1.02]
18 [.71]

M8 X 13 [.51]
M8 X 13 [.51]
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EXTERNAL SIDE & THRUST LOAD OPTIONS

TheW 1200 pumpisrecommended for direct axial drive. If yourapplicationincorporates a driveimposing radial
and/or thrust loads, submit the application information requested below to your Concentric representative.

0° PULLEY DRIVE

GEAR DRIVE

DISTANCE TO GEAR OR PULLEY CENTER FROM

ANGLE OF DRIVING GEAR OR PULLEY CENTER

RELATIVE TO THE PUMPS VERTICAL CENTERLINE

OO
dW
a J—-A
WHERE:
a —3
PUMP MOUNTING FACE
NOTE: ABOVE SKETCHES DEPICT CLOCKWISE d = PITCH DIA. OF GEAR OR PULLEY
ROTATION. FOR COUNTERCLOCKWISE w
ROTATION, 90° AND 270° POSITIONS ARE =
REVERSED.
P = TENSION LOAD BELT(S) ARE TIGHTENED TO
DIMENSIONS OPERATING TEMPERATURES

Dimensions shown in brackets
are in English units. Dimen-
sions shown outside of brack-
ets are metric units.

FLUIDS

Most premium grade petro-
leum base fluids can be used
with W1200 pumps. Optimum
operating viscosityis 16-40
¢St (80-185 SSU). Minimum
operating viscosity is 10 ¢St
(59 SSU) at maximum rated
pressure and maximum rated
speed. Maximum operating
viscosity is 750 ¢St (3409 SSU).
Maximum cold start viscosity
is 2000 ¢St (9091 SSU). Con-
tact Concentric for additional
information regarding the
W1200 performance using
other fluids.

Fluid temperature range:

Mineral Oil  Max. 93°C (200°F) continuous
Max. 105°C (221°F) intermittent
FILTRATION

Proper filtration is critical to the
trouble free operation of any hy-
draulic system. Foroptimum pump
life 1ISO 4406/1986 (Code 18/14) is
recommended.

INLET CONDITIONS

Inlet vacuum should not exceed
0.35 Bar below atmospheric pres-
sure (10 In.Hg.). Continuous op-
eration at vacuums in excess of 0.2
Bar below atmospheric pressure (6
In.Hg.) are not recommended. Max.
gauge pressure for pressurized in-
let is 2.0 Bar (29 PSI).
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PRESSURE RATINGS
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TIME —&
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MAX == -

P1 - Continuous
P2 - Intermittent

Total cycle for P2 is 30 seconds.
Above represents performance

which can be expected from units
incorporating flange port styles.




VALVE OPTIONS

An optional rear cover provides multiple valve options for the W1200 family.

OPTIONS | DESCRIPTION
AA* Priority Flow Control, Relief on Priority - Side Ports

BA Dynamic Load Sense, Relief on Priority - Side Ports
CA* Priority Flow Control, Relief on Priority - Rear Ports
DA Dynamic Load Sense, Relief on Priority - Rear Ports
* Must specify flow control setting. See page 10, Option T0.
pecity g Seepage 10, 0p SCHEMATICS
*=— -—
| |
| = | | = |
!, PRI ! PRI
Ft +
S ™ —Ex

INLET | | INLET | |
| L —— x——d | | L ——— [l S |
L - REEEE B

OPTIONS OPTIONS
AA & CA BA &DA

VALVE OPTION DIMENSIONS

NOTE: Dimensions in brackets are in English units.
Priority Flow Control / Dynamic Load Sense - Side Ports - CCW Rotation (as viewed from shaft end) - ORDER CODES AA & BA

Dynamic Load Sense Port NOTE: Dimensions A
7/16-20 UNF-2B : ’
B Straight Thread B, C, D, and E can be
O-ring Porte 15 117 b [1.91] found in chart located
53.6 48.4 on bottom of page 9.
T
| [2.58] 65.5 I
\ LOAD SENSE
r [1.93]49.1
[67] PFC VALVE

b '
[2|.77] %

L5517 [~/ T =
704 5o 1

| : |

(o)

Excess Flow Port '

D 1-1/16 - 12 UNF-2B
Straight Thread O-ring Port o C
) let P Priority Flow Port
—— A (Overall Height) Inlet Port 3/4-16 UNF-2B
1-5/16-12 UNF-2B. Straight Thread
Straight Thread O-ring Port O-ring Port

Priority Flow Control / Dynamic Load Sense - Side Ports - CW Rotation (as viewed from shaft end) - ORDER CODES AA & BA

Priority Flow Port Excess Flow Port Inlet Port
3/4-16 UNF-2B 1-1/16 -12 UNF-2B 1”59/160’12UNF 28
Straight Thread Straight Thread S'; . h_t h d_
O-ring Port O-ring Port O-r:::?g Portrea
¢ ! D /
¥
~ [.79] [1.43] /
A | 20 3p4 A H
{17 — [3.921995 [g71- = L.
.F— LOAD SENSE 57 ] ~
[3.27]183.1
PFCVALVE
[1.91] [2.11]
B =484 —T—53.6 —
Dynamic Load Sense Port
7/16 - 20 UNF-2B
—— A (Overall Height) — Straight Thread O-ring Port
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VALVE OPTION DIMENSIONS (cont.)

NOTE: Dimensions in brackets are in English units.

Priority Flow Control / Dynamic Load Sense - Rear Ports - CCW Rotation (as viewed from shaft end) - ORDER CODES CA & DA

Dynamic Load Sense Port
7/16-20 UNF-2B
Straight Thread

B O-ring Port
[2.24}—=—[2.03] —
56.8
1
L [2.58] 65.5
—1 LOAD SENSE
[1.93]49.1
L67] [55]
17 12 PF? VALVE |
_ Excess [2.77] |- :.__
Flow Port 70.4 =
1-1/16 -12 o E
UNF-2B Priority
Straight Flow Port
Thread 3/4-16 UNF-2B
— O-rin : . Straight Thread
E (To Rear Port.s bt g 315 265 O-ting Port
~——— A (Overall Height)
Inlet Port

1-5/16 - 12 UNF-2B
Straight Thread O-ring Port

Priority Flow Control / Dynamic Load Sense - Rear Ports - CW Rotation (as viewed from shaft end) - ORDER CODES CA & DA

Inlet Port
1-5/16 - 12 UNF-2B
Straight Thread
Excess Flow Port O-ring Port
o 1-1/16 -12 UNF-2B
Priority Flow Port Straight Thread

3/4-16 UNF-2B 503 224 )
Straight Thread [51 P 171 [56.8 ] O-ring Port

) O-ring Port MAX: X.

- [.67]
17

[.79]17]
20

+

[3.92]99.5
LOAD SENSE

[3.27183.1
PFCVALVE

|

/

I

' 1.04] [1.24]
265 315

Dynamic Load Sense Port
7/16-20 UNF-2B

Straight Thread

O-ring Port

@
A

>

Tabulated Chart for
Valve Option Dimensions

(See dimensional drawings on page 8 and above.)

DISPLACEMEI“l' Side Ports Rear Ports
cme IN3 A max. B CPriority | D Excess E
25 1.526 154.5[6.081] 132.3[5.208] 127.8[5.031] 121.8[4.795] 153.3[6.035]
27 1.648 157.0[6.178] 134.8 [5.306] 130.3 [5.128] 124.3[4.892] 155.8[6.132]
29 1.770 159.4[6.275] 137.2[5.403] 132.7[5.226] 126.7 [4.989] 158.2[6.230]
31 1.892 161.9[6.373] 139.7 [5.500] 135.2[5.323] 129.2[5.087] 160.7 [6.327]
33 2.014 164.4[6.470] 142.2[5.598] 137.7[5.420] 131.7[5.184] 163.2[6.424]
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ORDERING INFORMATION

VALVE OPTIONS

9

& §
/EXAMPLE /wei2ar/ B /290 / R ) 03 / G / 103 / N /
Your Options WP12A1

8. VALVE OPTIONS

A | Priority Flow Control, Relief on Priority/Side Ports

B | Priority Flow Control with Dynamic Load Sense,

Relief on Priority/Side Ports

2. SEAL MATERIAL C | Priority Flow Control, Relief on Priority/Rear Ports
B | Buna D | Priority Flow Control with Dynamic Load Sense,

Relief on Priority/Rear Ports

N | Not Applicable

1]

3. DISPLA MEN
Order Code |Cm. | In.2
250 25 [1.526 9. VALVE TYPE DESIGNATION
270 27 [1.648 AA | Priority Flow Control, Relief on Priority/Side Ports
290 29 [1.770 BA | Priority Flow Control with Dynamic Load Sense,
310 31 [1.892 Relief on Priority/Side Ports
330 33 |2.014 CA | Priority Flow Control, Relief on Priority/Rear Ports
DA¥* | Priority Flow Control with Dynamic Load Sense,
Relief on Priority/Rear Ports
4. ROTATIO NN [Not Applicable
R [Clockwise
L [Counter Clockwise

10 FLOW CONTROL SETTINGS
04 3.8 LTR (1 GPM)
5. 08 | 76UR(2GPW)
03 [SAE "A" 2-Bolt 11 11.4 LTR (3 GPM)
05 [SAE"B" 2-Bolt 15 15.1 LTR (4 GPM)
19 18.9 LTR (5 GPM)
23 22.7 LTR (6 GPM)
NN Not Applicable

6. DRIVE SHAFTS

GA [SAE "A" Spline (11 Tooth)

KA [Modified SAE"B" Spline (13 TOOth) 11 RELIEF VALVE SETTINGS

R**

3 Relief pressure divided by

| stanpampPoRTING | ettt 12009
7. STANDARD PORTING increments to 3200 PSI

SIDE | REAR EXAMPLE: R29 = 2900 PS|
PORT | PORT NN Not Applicable
CODE | CODE | DESCRIPTION
103 503 SAE Straight Thread (1-5/16-12,1-1/16-12) Note: Relief valve setting is defined at
122 522 BSPP Straight Thread (G1,G3/4) full bypass.

141 N/A SAE Split Flange (1.0,3/4)
146 N/A Metric Split Flange (25,19)
151 N/A European 4-Bolt Flange (26,18)

Note: Above are standard offerings. For other porting options,

Note: All pumps require a 25 piece minimum order.

please contact factory. Rear inlet port is not available with any valve
option. Side inlet must be used on all valve options.
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(@ CONCENTRIC

PUMPS & MOTORS

Cast Iron Pumps

GC Series Pumps

Displacements

0.065100.711 cu. In. (1.06 to 11.65 cc)

GC Series High/Low Pumps

High Pressure Displacements

0.065 t0 0.258 cu. In. (1.06 to 4.22 cc)

Low Pressure Displacements

0.258t00.776 cu.In. (4.22 t0 12.71 c¢)

Maximum Pressure

4,000 psi (276 bar)

Maximum Speed

4,000 rpm

F12 & F15 Ferra Series Pumps

F12 Displacements

0.976 t0 2.502 cu.In. (16 — 41 cc)

F15 Displacements

1.159 10 3.057 cu.In. (19 to 50 cc)

Maximum Pressure

4,000 psi (276 bar)

Maximum Speed

3,600 rpm

F20/F30 Pumps & F20-LS/F30-LS
Load Sense Ferra Series Pumps

Displacements

1.41t09.82 cu.In. (23 t0 161 ¢c)

Maximum Pressure

4,000 psi (276 bar)

Maximum Speed

3,600 rpm

D Series Pumps

Displacements

0.232t0 1.395 cu. In. (3.80 t0 22.85 cc)

D Series High/Low Pumps

High Pressure Displacements

0.465 cu. In. (7.62 cc)

Low Pressure Displacements

0.930t0 1.395 cu. In. (15.24 t0 22.86 )

Maximum Pressure

3,000—4,000 psi (207276 bar)

Maximum Speed

3,600—4,000 rpm

Call us for more information

For application assistance or detailed literature on any

product line, call us toll-free:

1-800-572-7867.

Visit our web site: http://www.concentricAB.com
E-mail us: info.hydraulics.us@concentricAB.com
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Aluminum Pumps

-

y

Vel

W-Series Pumps

W100 Displacements

0.031t00.122 cu. In. (0.50 to 2.00 cc)
W300 Displacements

0.049 t0 0.347 cu. In. (0.80 t0 5.70 cc)
W600 Displacements

0.244100.732 cu.In. (4 to 12 cc)
W900 Displacements

0.305t0 1.891 cu.In. (5t0 31 cc)
W1200 Displacements

1.526 10 2.014 cu. In. (25 t0 33 <c)
W1500 Displacements

1.159t03.057 cu.In. (19 to 50 cc)

Maximum Pressure

4,000 psi (276 bar)

Maximum Speed

500 to 4,000 rpm

WK900 CALMA Pumps

Displacements

0.305 to 1.648 cu. In. (5 to 27 cc)

Maximum Pressure

3,336 psi (230 bar)

Maximum Speed

4,000 rpm

Fluid Motors

Cast Iron

Displacements

0.065 t09.82 cu. In. (1.06 to 161 cc)
Speed

Up to 10,000 rpm

Aluminum

Displacements

0.244 10 3.050 cu. In. (4 t0 50 ¢
Speed

Up t0 4,000 rpm

Flow Dividers

GC & D Series

GC Displacements

0.097 t0 0.517 cu.In. (1.58 to 8.47 cc)

D Displacements

0.232t00.813 cu.in. (3.8 t0 13.32 c¢)

Maximum Pressure

4,500 psi (310 bar)

Maximum Input Flow Per Section

14 gpm (53 Ipm)
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Concentric Rockford Corp. Concentric Hof GmbH
2222 15th Street Postfach 1507
ROCKFORD, IL 61104 D-95014 HOF

USA Germany

Tel: +1-815 398 4400 Tel: +49-9281 895-0
Fax: +1-815 398 5977 Fax: +49-9281 87133

E-mail: info.hydraulics.us@concentricAB.com  E-mail: info.hydraulics.eu@concentricAB.com

Concentric Skanes AB Concentric Suzhou Co. Ltd.
Box 95 47 Dongjing Industrial Park
SE-280 40 SK. FAGERHULT 9 Dong Fu Lu
Sweden SIP, Suzhou
Tel: +46-433 32400 Jiangsu
Fax: +46-433 30546 China 215123
E-mail: info.hydraulics.eu@concentricAB.com  Tel +86 5128717 5100
Fax +86 5128717 5101

info.chsh@concentricAB.com

C CONCENTRIC

Concentric is an innovator in

flow control and fluid power, sup-
plying proprietary systems and components for trucks,
buses and industrial vehicles, worldwide. With 1,156
employees and sales of 1,977 million Swedish Kronor,
Concentric AB is listed on the Stockholm Stock Exchange
(www.concentricAB.com).

C CONCENTRIC

PRODUCT RANGE

HE Powerpacks
12/24/48 VDC 0.3 - 4.5 kW and
0.75 - 3 kW AC modular power packs

HE Box Powerpacks
12/24/48 VDC modular powerpacks
in weatherproof boxes

Pressure Switches
5 - 350 bar, connecting/disconnecting

W100 Hydraulic pumps
0,5-2,0 cc 227 bar

W300 Hydraulic pumps
0,8 - 5,7 cc 230 bar

W600 Hydraulic pumps / motors
3-12cc276 bar

W900 Hydraulic pumps / motors
5 - 31 cc/section 276 bar

Calma The new quiet pumps
6,2 - 23,7 cc/section 250 bar

WQ900 The quiet pumps
5 - 23 cc/section 230 bar

WP900X Hydraulic pumps
16 - 31 cc/section 276 bar

W1500 Hydraulic pumps / motors
19 - 50 cc/section 276 bar

F12 FERRA Heavy duty pumps
16 - 41 cc/section 276 bar

F15 FERRA Heavy duty pumps
19 - 50 cc/section 276 bar

F20/F30 (LS) Hydraulic pumps / motors
23 -161 cc/section 276 bar

GPA Internal Gear pumps
1,7 - 63 cc/section 100 bar

GC Hydraulic pumps / motors
1,06 - 11,65 cc/section 276 bar

D Hydraulic pumps
3,8 - 22,9 cc/section 207 bar

H Hydraulic pumps
9,8 — 39,4 cc/section 207 bar

lI-Stage Hydraulic pumps
4,2 - 22,8 cc/section 276 bar

Rotary Flow Dividers
3,8 - 13,3 cc/section 300 bar

Transmission pumps

Concentric will not accept responsibility for any catalog
errors and reserves the right to modify its products without
prior notice. This also applies to products already ordered,
provided that such modifications can be made without
affecting technical specifications. All trademarks in this
material are properties of their respective owners.
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