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General Specifications

1. Scope
The Universal Scale Calibrator is for the application of compression loads up to 60,000 lbf. The calibrator is de-
signed to calibrate and perform corner tests on aircraft wheel platform scales with dimensions up to 38.5 x 38 
x 4.625 in. (978 x 965 x 117 mm).

2. Compatibility
This calibrator is designed to calibrate aircraft wheel platform scales with capacities up to 60,000 lbf, using
specific sizes of standard load cells.

3. Design Requirements
ThThe calibrator consists of a frame assembly with a motorized adjustable crosshead, a hydraulic force appli-
cation system consisting of a hydraulic jack with a hand pump, and mounting adapters. It is designed to apply 
force through a standard load cell fastened to the hydraulic jack. Load cells are not included.

4. Performance & Product Characteristics

4.1 Functional Requirements
The calibrator is a floor-mounted unit. Optional legs with leveling feet raise the platen working area to approx-
imately 29 inches from the floor. The calibrator is used to calibrate aircraft wheel load scales from 1,000 to 
60,000 lbf.

4.2 Capacity
The calibrator has a working (rated) capacity of 60,000 lbf.

4.3 Overload
The calibrator has been proof loaded 10% above the working capacity of 60,000 lbf. However, the working
(rated) capacity of 60,000 lbf should not be exceeded.
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5 Details of Components

5.1 Frame Assembly
The frame assembly consists of a mounting base with a platen, threaded tension tie bars, and a moveable 
crosshead. The usable area of the platen is 58 inches long by 40.5 inches wide. The platen is drilled with a 
1-inch diameter center hole. The moveable crosshead adjustment range permits the hydraulic jack ram to be 
positioned between not less than 6 inches and 24 inches from the top of the platen. The crosshead height 
above the platen is adjusted using the electric motor on the top beam. The motor operates on 115 volts, 60-cy-
cle, single-phase power.

Figure 1: Dimensions of 60,000 lbf Universal Scale Calibrator
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5.2 Hydraulic Force Application System
The hydraulic force application system consists of a 60,000 lbf capacity Morehouse hydraulic jack that is
mounted on the moveable crosshead. The jack is used to apply a vertical force between the adjustable
crosshead and the platen, where the scale being calibrated is placed.

5.2.1 Hydraulic Jack
The hydraulic jack has a working capacity of 60,000 lbf and is specially designed to have the lowest possible 
leak rate, making it suitable for force calibration work. The jack ram is provided with threaded adapters for 
fastening the load cell standards to it. The jack ram has a vertical stroke of 1 inch and will fully retract when 
hydraulic pressure is released.

5.2.2 Hand Pump
The hydraulic jack is activated by a hand pump, which has a vernier screw piston. The pump is connected to 
the jack with a hydraulic hose that has a quick disconnect on one end. See manual PM-5251 for complete 
operating instructions.

Figure 2: Hand Pump for Universal Scale Calibrator

5.2.3 Universal Hydraulic Pump
If the optional UHP is purchased, see manual PM-5251 for complete operating instructions.
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Assembly Instructions

1. The calibrator is crated for shipment with the legs unattached from the frame. Remove the calibrator from 
the shipping crate and attach the legs to the frame.

2. Move the calibrator to the desired location and level the platen table using the adjustable feet. The calibra-
tor weighs approximately 1,600 pounds and is designed to sit directly on the floor.

3. The hand pump has been fastened to the machine platen for shipping. Remove the hand pump from the 
platen by removing the two screws holding the hand pump drip pan to the platen.

4. The top surface of the platen and the unthreaded portion of the tie bars have been coated with a rust inhib-
itor. This is removed using mineral spirits. After removing the rust inhibitor, these surfaces should be coated 
with light oil to prevent rust and corrosion.

5. Before using the calibrator, check the hydraulic force application system.

5.1 Check the hydraulic fluid in the hand pump by removing the fill plug. The fill plug should be left open for 
about two turns during operation. If hydraulic fluid must be added, use petroleum-based anti-wear hydraulic 
fluid with an ISO Viscosity Grade of 22 or 32. The following hydraulic fluids are recommended, but any equal 
hydraulic fluid may be used:

	 Arco  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        Dutro AW 32
	 Conoco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                 Super Hydraulic 32
	 Drydene Oil Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                             Paradene 22 AW
	 Exxon  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                         .Nuto H 32
	 Gulf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                       Harmony 32 AW
	 Mobil  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                            DTE 24
	 Texaco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                      Rando HD 32

5.2 Prepare the hydraulic jack for use. The hydraulic jack is furnished with a self-sealing hose coupling and has 
been fully bled and checked at the factory before shipment. However, if the hand pump and hydraulic jack 
seem “spongy” during use, air may be in the system. If this occurs, bleed the system of entrapped air using the 
procedure outlined in the Maintenance section of this manual.
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Operating Instructions

1. Adjust the height of the crosshead to allow space between the calibrator’s platen and the hydraulic ram for 
the load cell to be installed. Use the momentary pendant switch with electric motor to raise and lower the 
crosshead. The motor operates on 115 volts, 60 cycle, single phase power. An 220 volt, 50-cycle, single phase 
motor is available as an option.

2. Fasten the load cell base to the hydraulic ram using the ¾-16 threaded adapter. This adapter has been 
screwed into the jack for shipping and should always be kept there when not in use. Fasten the load cell base 
to the hydraulic ram using the ¾-16 threaded adapter. This adapter has been screwed into the jack for shipping 
and should always be kept there when not in use. Be sure the load cell is turned completely into the threaded 
adapter, and there is no space be-tween the base of the load cell and the hydraulic ram. The base of the load 
cell must be tight against the hydraulic ram.

3. Raise the adjustable crosshead and place the aircraft wheel platform scale to be calibrated on the calibra-
tor’s platen. The scale should be centered on the platen.

4. Use the appropriate loading blocks as specified by the calibration procedure to calibrate the scale. Center 
the 6-inch diameter compression pad supplied with the calibrator on the loading blocks. The side with the ma-
chined pocket should be up. Next, place the load cell’s load button on the 6-inch diameter compression pad. 
The load button should fit in the pocket machined in the 6-inch diameter compression pad.

5. Adjust the height of the crosshead so there is approximately 1/8-inch clearance between the load button’s 
spherical radius and the mating radius on the load cell. Be sure the load button is properly positioned to mate 
with the load cell’s spherical radius.

6. The desired forces are now applied. The hand pump is used to activate the hydraulic jack. This pump func-
tions similar to other hand pumps. With the pump connected to the hydraulic jack, operating the hand lever 
causes hydraulic oil from the pump reservoir to be pumped into the hydraulic jack. During pump operation, the 
fill plug on the upper right side of the pump body should be open about two turns to serve as a reservoir vent. 
To operate the hand pump, the relief valve must be closed. To close the relief valve, turn the handle toward the 
hose connection of the pump body.

7. The hand pump is a dual-volume design based on a double-diameter piston. On the side of the hand pump 
is a valve rod. With the rod pulled out, the full diameter of the piston is effective for low-pressure, high-volume 
pumping. With the rod pushed in, the reduced diameter is effective for high-pressure, low-volume pumping 
with minimum effort. Caution: Before pushing the rod in, release any downward pressure applied to the hand 
lever.
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8. After the pressure has been pumped up with the hand lever, adjust to the approximate force desired. Use 
the star wheel of the Vernier screw piston to obtain and maintain the exact force required. Caution: Do not 
exceed the one-inch stroke of the jack ram, or considerable damage will result.

9. After the desired forces have been applied, to release the pressure turn the handle of the relief valve toward 
the back of the pump body. This will release pressure and the jack ram will return automatically.

1. The top surface of the platen, the unthreaded portion of the tie bars, and the face of the jack ram should be 
coated with light oil to prevent rust and corrosion. We recommend wiping these areas with light oil after each 
use.

2. The calibrator should be given a routine service inspection at regular intervals, the frequency of which de-
pends upon how often and under what circumstances it is used. During this inspection, check the equipment 
for rust, leaking hydraulic fluid, and other visible signs of deterioration or damage. The inspection should in-
clude a visible inspection of all welds on the upper frame beam. Be sure to check all nuts, bolts, and screws to 
ensure they are tight. Check the oil level in the pump reservoir and examine the O-ring seals. Replace any ring 
that is split, cut, or otherwise damaged. After an extended period of heavy service, it is advisable to disassem-
ble and clean the pump. Cleaning the pump consists simply of washing or blowing out the body casting and 
washing the parts. Refer to step 6 below for disassembly instructions.

3. Routine maintenance of the machine includes replacing O-ring seals in the pump assembly, adding hydraulic 
fluid if required, removing rust, dirt, and corrosion from all assemblies, touching up paint damage, tightening 
any nuts or set screws that have loosened, and re-leveling. If the pump and jack assembly fail to develop or 
hold pressure, corrective maintenance may be necessary.

3.1. If the hand lever is operated and the pump fails to develop pressure, be sure the relief valve is closed
and there is sufficient fluid in the reservoir. If failure continues, then one or both of the check valves may be 
leaking. Replace both O-rings to be sure.

3.2. If the pump builds up pressure but the pressure drops, then examine all joints for leakage; a very small
amount of leakage will result in a considerable loss of pressure. As the pressure drops, watch the hand lever. If 
it rises, the discharge check valve is leaking. Replace the O-ring (29). If the hand lever does not rise as the pres-
sure drops, the relief valve is leaking. A foreign particle may be lodged on the seat, but more likely, the O-ring 
(39) has failed and must be replaced.

Maintenance Instructions
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3.3 The outlet in the pump body is tapped with 9/16-18 SAE ORB (-6) thread and machined for O-ring seals 
(15). A firm joint will prevent leakage. If leakage develops do not tighten the fitting excessively; replace the 
O-ring seal. If leakage develops do not tighten the fitting excessively; replace the O-ring seal. Caution: Do not 
screw pipe threads directly into the pump body outlet. The special adapter (53) is provided with pipe threads 
for making connections.

4. Routine lubrication consists of adding a few drops of oil to the chain drive on the upper frame and applying 
grease to any grease fittings. The grease used should conform to NLGI 2 specifications.

5. If the hand pump and hydraulic jack seem rather “spongy” during use there may be air in the system. If this 
occurs, bleed the system of entrapped air. To bleed the hydraulic jack, remove it from the calibrator and place 
it on its side on a suitable work surface, then proceed as follows:

5.1 Check the supply of fluid in the pump reservoir by removing the fill plug (item 30). The fill plug must be 
left open about two turns during operation to serve as a reservoir vent. If hydraulic fluid must be added, then 
use petroleum base anti-wear hydraulic fluid with an ISO Viscosity Grade of 22 or 32, as recommended in the 
Assembly Instructions.

5.2 With the hydraulic hose disconnected from the hydraulic jack, and connected only to the hand pump, 
pump the hydraulic hose full of hydraulic fluid. The poppet of the hose half of the self-sealing quick-disconnect 
coupling must be depressed to accomplish this.

5.3 Connect the hydraulic hose to the jack cylinder fitting, and pump the jack ram out to full stroke, approxi-
mately 1 inch.

5.4 Roll the jack to bring the air bleed location to the highest point.

5.5 Alternately, open the air bleed and roll the jack back and forth. The ram return spring will keep sufficient 
pressure on the fluid to purge the air.

5.6 After the jack has been bled of all entrapped air, tighten the air bleed securely and return the jack to
its original position on the calibrator.

6. Servicing the hand pump includes replacing the O-rings, seals and cleaning. When changing O-rings, always 
lubricate the O-rings and all contacting metal parts before attempting assembly. For a lubricant, use the same 
fluid that will be used in the system.

The high-pressure valve poppet and retaining parts are held in place by the retaining plug (57). To reassemble, 
screw the retaining plug (57) into the body until all parts are solid, then back it off about two turns. This pro-
vides sufficient travel for the poppet.
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Certificate of Capacity Load Test and Overload

7. All parts of the calibrator (except O-rings and seals) are designed to last indefinitely in normal use. Inadver-
tent misuse or accidental damage may occur in which case repair may best be affected by replacing the dam-
aged parts.

8. Parts typically needed for maintenance or replacement are: 

Item Description

HYD:692000SK Hand Pump Seal Kit

HYD:139000SK 60k lbf Hydraulic Jack Seal Kit

HYD:USJ-60MD-200-01 60k Hydraulic Jack

Order parts from:

Service Department
Morehouse Instrument Company
1742 Sixth Avenue 
York, PA 17403-2675 U.S.A.

This certifies the Universal Scale Calibrator was tested for capacity and overload.

The Universal Scale Calibrator was loaded to its rated working capacity of 60,000 lbf, and held for five minutes.

The calibrator was also proof loaded to 66,000 lbf, 10 % above its working capacity.
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Recommended Mounting Adapters

Load Cell 2,000 - 
10,000 lbf

25,000 - 
50,000 lbf 

60,000 lbf 100,000 lbf  

Order Code SRK-10k SRK-50k SRK-60k SRK-100k

Load Cell 20 - 50 kN 100 -200 kN 250 kN 500 kN 

Order Code SRK-50kN SRK-200kN SRK-250kN SRK-500kN

English units (lbf)

The kit is designed around Morehouse Shear Web 
load cells. Capacities are approximately 2K lbf, 25K 
lbf, 60K and 100K lbf. Note: The 100K load cell can 
only be used to 60,000 lbf capacity.

SI units (kN)

The kit is designed around Morehouse Shear Web 
load cells. Capacities are approximately 20 kN, 100 
kN, 250 kN and 500 kN. Note: The 500 kN load cell 
can only be used to 250 kN capacity.

Load Cell

Load Block

Figure 3: Scale Reference Mounting Kit

The Scale Reference Mounting Kit (SRK) includes 
recommended adapters for the reference standard in 
a Universal Scale Calibrator. 

The kit includes:
1.	 Detent pin
2.	 Base thread adapter
3.	 Ball adapter
4.	 Ball cup

Hydraulic Jack
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  WARNING: Morehouse Instrument Company products are precision instruments for specific force or 
torque calibration applications. Improper use, exceeding stated capacities, or unauthorized modifications 
can result in severe injury, death, machine damage, and warranty voiding. Always ensure proper installation, 
alignment, and use within specified limits. Do not use damaged or visibly compromised components. Refer to 
your product manual for proper use and specifications. If you have questions about a Morehouse Instrument 
Company product’s capabilities or limitations or to access a manual, please contact your sales representative 
or email info@mhforce.com.

  Dansk 
ADVARSEL: Morehouse Instrument Company produkter er præcisionsinstrumenter til specifikke kraft- eller 
momentkalibreringsapplikationer. Forkert brug, overskridelse af angivne kapaciteter eller uautoriserede æn-
dringer kan resultere i alvorlig personskade, død, maskinskade og bortfald af garanti. Sørg altid for korrekt 
installation, justering og brug inden for specificerede grænser. Brug ikke beskadigede eller synligt defekte kom-
ponenter. Se din produktmanual for korrekt brug og specifikationer. Hvis du har spørgsmål om et Morehouse 
Instrument Company-produkts egenskaber eller begrænsninger, eller for at få adgang til en manual, bedes du 
kontakte din salgsrepræsentant eller sende en e-mail til info@mhforce.com.

 Nederlands
WAARSCHUWING: Morehouse Instrument Company producten zijn precisie-instrumenten voor specifieke 
kracht- of koppelkalibratietoepassingen. Onjuist gebruik, het overschrijden van de vermelde capaciteiten of 
ongeautoriseerde wijzigingen kunnen leiden tot ernstig letsel, overlijden, schade aan de machine en het ver-
vallen van de garantie. Zorg altijd voor een correcte installatie, uitlijning en gebruik binnen de gespecificeerde 
grenzen. Gebruik geen beschadigde of zichtbaar aangetaste onderdelen. Raadpleeg uw producthandleiding 
voor correct gebruik en specificaties. Als u vragen heeft over de mogelijkheden of beperkingen van een More-
house Instrument Company product, of om toegang te krijgen tot een handleiding, neem dan contact op met 
uw verkoopvertegenwoordiger of stuur een e-mail naar info@mhforce.com.

 Vlaams
WAARSCHUWING: Morehouse Instrument Company producten zijn precisie-instrumenten voor specifieke 
kracht- of koppelkalibratietoepassingen. Onjuist gebruik, het overschrijden van de vermelde capaciteiten of 
ongeautoriseerde wijzigingen kunnen leiden tot ernstig letsel, overlijden, schade aan de machine en het ver-
vallen van de garantie. Zorg altijd voor een correcte installatie, uitlijning en gebruik binnen de gespecificeerde 
grenzen. Gebruik geen beschadigde of zichtbaar aangetaste onderdelen.
Raadpleeg uw producthandleiding voor correct gebruik en specificaties. Als u vragen heeft over de mogeli-
jkheden of beperkingen van een Morehouse Instrument Company product, of om toegang te krijgen tot een 
handleiding, neem dan contact op met uw verkoopvertegenwoordiger of stuur een e-mail naar info@mhforce.
com.
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 Français
AVERTISSEMENT: Les produits Morehouse Instrument Company sont des instruments de précision destinés à 
des applications spécifiques d’étalonnage de force ou de couple. Une utilisation incorrecte, un dépassement 
des capacités indiquées ou des modifications non autorisées peuvent entraîner des blessures graves, la mort, 
des dommages à la machine et l’annulation de la garantie. Veillez toujours à une installation, un alignement et 
une utilisation corrects dans les limites spécifiées. N’utilisez pas de composants endommagés ou visiblement 
compromis. Reportez-vous au manuel de votre produit pour une utilisation correcte et les spécifications. Si 
vous avez des questions sur les capacités ou les limites d’un produit Morehouse Instrument Company, ou pour 
accéder à un manuel, veuillez contacter votre représentant commercial ou envoyer un courriel à info@mh-
force.com

 Deutsch
WARNUNG: Produkte der Morehouse Instrument Company sind Präzisionsinstrumente für spezifische Kraft- 
oder Drehmomentkalibrierungsanwendungen. Unsachgemäßer Gebrauch, Überschreitung der angegebenen 
Kapazitäten oder unbefugte Änderungen können zu schweren Verletzungen, Tod, Maschinenschäden und 
zum Erlöschen der Garantie führen. Stellen Sie stets eine korrekte Installation, Ausrichtung und Verwendung 
innerhalb der angegebenen Grenzen sicher. Verwenden Sie keine beschädigten oder sichtbar beeinträchtigten 
Komponenten. Beachten Sie Ihr Produkthandbuch für die korrekte Verwendung und Spezifikationen. Wenn Sie 
Fragen zu den Fähigkeiten oder Einschränkungen eines Produkts der Morehouse Instrument Company haben 
oder um auf ein Handbuch zuzugreifen, wenden Sie sich bitte an Ihren Vertriebsmitarbeiter oder senden Sie 
eine E-Mail an info@mhforce.com.

 Italiano
AVVERTENZA: I prodotti Morehouse Instrument Company sono strumenti di precisione per applicazioni speci-
fiche di calibrazione della forza o della coppia. L’uso improprio, il superamento delle capacità dichiarate o le 
modifiche non autorizzate possono provocare gravi lesioni, morte, danni alle macchine e l’annullamento della 
garanzia. Assicurarsi sempre di una corretta installazione, allineamento e utilizzo entro i limiti specificati. Non 
utilizzare componenti danneggiati o visibilmente compromessi. Fare riferimento al manuale del prodotto per 
l’uso corretto e le specifiche. In caso di domande sulle capacità o sui limiti di un prodotto Morehouse Instru-
ment Company, o per accedere a un manuale, contattare il proprio rappresentante di vendita o inviare un’e-
mail a info@mhforce.com.

 Norsk
ADVARSEL: Morehouse Instrument Company-produkter er presisjonsinstrumenter for spesifikke kraft- eller 
momentkalibreringsapplikasjoner. Feil bruk, overskridelse av oppgitte kapasiteter eller uautoriserte modifikas-
joner kan føre til alvorlig personskade, død, maskinskade og bortfall av garanti. Sørg alltid for riktig installasjon, 
justering og bruk innenfor angitte grenser. Ikke bruk skadede eller synlig defekte komponenter. Se produktets 
bruksanvisning for riktig bruk og spesifikasjoner. Hvis du har spørsmål om et Morehouse Instrument Compa-
ny-produkts egenskaper eller begrensninger, eller for å få tilgang til en manual, vennligst kontakt din salgsrep-
resentant eller send en e-post til info@mhforce.com.
.
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 Português
AVISO: Os produtos da Morehouse Instrument Company são instrumentos de precisão para aplicações es-
pecíficas de calibração de força ou torque. O uso inadequado, a superação das capacidades declaradas ou 
modificações não autorizadas podem resultar em ferimentos graves, morte, danos à máquina e anulação da 
garantia. Certifique-se sempre da instalação, alinhamento e uso corretos dentro dos limites especificados. Não 
use componentes danificados ou visivelmente comprometidos. Consulte o manual do seu produto para uso e 
especificações adequados. Se você tiver dúvidas sobre os recursos ou limitações de um produto da Morehouse 
Instrument Company, ou para acessar um manual, entre em contato com seu representante de vendas ou en-
vie um e-mail para info@mhforce.com.

  Español
ADVERTENCIA: Los productos de Morehouse Instrument Company son instrumentos de precisión para aplica-
ciones específicas de calibración de fuerza o par. El uso inadecuado, la superación de las capacidades indicadas 
o las modificaciones no autorizadas pueden provocar lesiones graves, la muerte, daños en la máquina y la an-
ulación de la garantía. Asegúrese siempre de que la instalación, la alineación y el uso sean correctos dentro de 
los límites especificados. No utilice componentes dañados o visiblemente comprometidos. Consulte el manual 
de su producto para conocer el uso y las especificaciones correctas. Si tiene preguntas sobre las capacidades 
o limitaciones de un producto de Morehouse Instrument Company, o para acceder a un manual, póngase en 
contacto con su representante de ventas o envíe un correo electrónico a info@mhforce.com.

   Svenska
VARNING: Morehouse Instrument Companys produkter är precisionsinstrument för specifika kraft- eller vrid-
momentkalibreringsapplikationer. Felaktig användning, överskridande av angivna kapaciteter eller obehöriga 
modifieringar kan leda till allvarliga personskador, dödsfall, maskinskador och upphävande av garantin. Se alltid 
till att installationen, inriktningen och användningen är korrekt inom angivna gränser. Använd inte skadade 
eller synligt komprometterade komponenter. Se din produkthandbok för korrekt användning och specifika-
tioner. Om du har frågor om ett Morehouse Instrument Company- produkts kapacitet eller begränsningar, eller 
för att komma åt en manual, vänligen kontakta din säljrepresentant eller e-posta info@mhforce.com.
het.


