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MOREHOUSE INSTRUMENT COMPANY, INC.
60,000 LBS CAPACITY AIRCRAFT SCALE FORCE CALIBRATION PRESS
PART NO. 804000

GENERAL SPECIFICATION

1.0 Scope: This specification describes a Force Calibration Press for the application of compression loads
to 60,000 Ibs. The calibration press is designed to calibrate and perform corner tests on aircraft wheel
platform scales with dimensions up to 38.5 inches by 38 inches by 4 5/8 inches. The press includes a frame
assembly with a motorized adjustable crosshead, force application system, and mounting adaptors.

2.0 Compatibility: This Force Calibration Press is designed to calibrate aircraft wheel platform scales with
capacities to 60,000 Ibs. using specific sizes of standard load cells.

3.0 Design Requirements: The Force Calibration Press consists of a frame assembly with a motorized
adjustable crosshead, a hydraulic force application system consisting of a hydraulic jack with a hand pump,
and mounting adaptors. The Calibration Press is designed to apply a force through a standard load cell that
is fastened to the hydraulic jack. (Load cells not included.)

4.0 Performance & Product Characteristics:
4.1 Functional Requirements: The Calibration Press is a floor mounted unit. (Optional legs with
leveling feet to raise the platen, working area, to approximately 29 inches from the floor are
available. Contact Morehouse Instrument Co. for details.) It will be used for the calibration of
aircraft wheel load scales from 1,000 to 60,000 Ibs. using a standard Air Force force calibration Kit.

4.2 Capacity: The Calibration Press has a working (rated) capacity of 60,000 Ibs.

4.3 Overload: The Calibration Press is has been proof loaded 25% above the working capacity of
60,000 Ibs. However, the working (rated) capacity of 60,000 Ibs. should not be exceeded.

5.0 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 useable 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 is adjusted using the electronic on the top
beam. The motor operates on 115 volt, 60 cycle, single phase power.

5.2 Hydraulic Force Application System: The hydraulic force application system consists of a
60,000 Ibs. 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 Ibs. It is
specially designed to have the lowest possible leak rate so it is suitable for force calibration
work. The jack ram is provided with threaded adaptors for fastening the load cell standards
to the jack ram. The jack ram has a vertical stroke of one inch and will fully retract when
hydraulic pressure is released.
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5.2.2 Hand Pump: The hydraulic jack is activated by a two-speed hand pump that has a
vernier screw piston. The pump is connected to the jack with a hydraulic hose that has a
quick disconnect on one end.
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MOREHOUSE INSTRUMENT COMPANY, INC.
60,000 LBS CAPACITY AIRCRAFT SCALE FORCE CALIBRATION PRESS
PART NO. 804000

ASSEMBLY INSTRUCTIONS

1.0 The Force Calibration Press is shipped assembled.

2.0 Remove the Calibration Press from the shipping crate and move it to the desired location. The
Calibration Press weighs approximately 1600 pounds. The Calibration Press is designed to sit directly on
the floor.

3.0 The hand pump has been fasten to the machine platen for shipping. Remover the hand pump from the
platen by removing the two screws holding the hand pump drip pan to the platen.

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

5.0 Before using the Calibration Press the hydraulic force application system should be checked.
5.1 Check the hydraulic fluid in the hand pump by removing the fill plug. The fill plug should be
left open about two turns during operation. If hydraulic fluid must be added be sure to use
petroleum base 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 Qil Co. Paradene 22AW
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 prior to shipment. However, if the
hand pump and hydraulic jack seem “spongy” during use there may be air in the system. If this
occurs the system will need to be bled of entrapped air. This procedure is outlined in the
Maintenance section of this manual.
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OPERATING INSTRUCTIONS

1.0 Adjust the height of the cross head to allow space between the Calibrator’s platen and the hydraulic

ram for the load cell to be installed. To raise the crosshead turn the crank clockwise. To lower the
crosshead turn the crank counter clockwise. (An optional electric motor to control the crosshead adjustment
is available. This motor makes adjustment of the crosshead very easy. The motor operates on 115 volt, 60
cycle, single phase power. Contact Morehouse Instrument Co. for details.)

2.0 Fasten the base of the load cell to the hydraulic ram using the %:-16 threaded adaptor. This adaptor 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 adaptor and there is no space between the base of the load cell
and the hydraulic ram. The base of the load cell must be tight against the hydraulic ram.

3.0 Raise the adjustable crosshead and place the aircraft wheel platform scale to be calibrated on the
Calibration Press’s platen. The scale should be centered on the platen.

4.0 Use the appropriate loading blocks as specified by the calibration procedure for the scale to be
calibrated. Center the six inch diameter compression pad supplied with the Calibration Press on the loading
blocks. The side with the machined pocket should be up. Next place the load cell’s load button on the six
inch diameter compression pad. The load button should fit in the pocket machined in the six inch diameter
compression pad.

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

6.0 The desired forces are now applied to the Aircraft Wheel Platform Scale. The hand pump is used to
activate the hydraulic jack. This pump functions similar to other hand pumps. With the pump connected to
the hydraulic jack operating the hand lever causes hydraulic oil from the reservoir of the pump to be
pumped to 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 (item
20- hand pump drawing) must be closed. To close the relief valve turn the handle toward the hose
connection of the pump body.

7.0 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 (item 41-hand pump drawing). 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.

8.0 After the pressure has been pumped up with the hand lever to the approximate force desired use the star
wheel (item 21-hand pump drawing) 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.

9.0 To release the pressure after the desired forces have been applied 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.
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MAINTENANCE INSTRUCTIONS

1.0 The top surface of the platen, the unthreaded portion of the tie bars, and the face of the jack ram should
be kept coated with a light oil to prevent rust and corrosion. It is suggested these areas be wiped with light
oil after each use.

2.0 The Calibration Press should be given a routine service inspection at regular intervals, the frequency of
which depends 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 include a visible inspection of all welds on the upper frame beam. Be sure to check all nuts, bolts, and
screws to be sure they are tight. In addition, check the oil level in the pump reservoir, and examine the o-ring
seals. Replace any ring that is split, cut, or otherwise damaged. Also, after an extended period of heavy
service, it is advisable to disassemble and clean the pump. Cleaning the pump consists simply of washing or
blowing out the body casting and washing the parts. Refer to Paragraph 6 for disassembly instructions.

3.0 Routine maintenance of the machine usually is limited to 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 which have loosened, and re-leveling. If the pump and jack assembly
fail to develop or hold pressure, corrective maintenance may be necessary. (All numbers in parenthesis refer to
items on the hand pump drawing.)
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 one or both of the check valves
(33 and 38) may be leaking. Replace both o-rings to be sure.

3.2 If the pump builds up pressure but the pressure drops, examine all joints for leakage; a very small
amount of leakage will result in considerable loss of pressure. As the pressure drops, watch the hand
lever. If it rises, the discharge check valve (33) is leaking. Replace the o-ring (29). If the hand lever
does not rise as the pressure drops, then 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.

3.3 The outlet in the pump body is tapped with 1/2" X 20 NF 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. CAUTION: DO NOT SCREW PIPE THREADS DIRECTLY INTO
THE PUMP BODY OUTLET. THE SPECIAL ADAPTER (53) IS PROVIDED WITH PIPE
THREADS FOR MAKING CONNECTIONS.

4.0 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.

5.0 If the hand pump and hydraulic jack seem rather "spongy" during use there may be air in the system. If this
occurs the system will need to be bled of entrapped air. To bleed the hydraulic jack, remove it from the
Calibration Press and place it on its side on a bench or other 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 be sure to use petroleum base anti-wear hydraulic fluid with an ISO Viscosity Grade of 22 or
32 as recommended in the Assembly Instructions.
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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,
approximately 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 Calibration Press.

6.0 Servicing the hand pump includes replacing the 0-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 as 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
provides sufficient travel for the poppet.

The valve rod (41) is held in place by three parts (25, 26, and 27) that must be removed to enable disassembly
of the valve rod. Access to these three parts is gained by removing the reservoir (2). Be sure to drain the
hydraulic fluid before removing the reservoir.

The piston and hand lever can be removed as an assembly. Unscrew the cylinder retaining plug (16),
disconnect from clevis (19), and pull straight up. At the end of the pressure stroke, the piston should bottom on
the body plate (50) before the lever hits the cylinder retaining plug (16). If it does not, or more finger room
between the hand lever and reservoir is desired, loosen piston pin (7), insert a small rod in the cross-hole
provided in the piston, and back off the piston (which is threaded into the piston pin (17) as needed. Be sure to
re-tighten the set screw (7).

The cylinder pump (18) must be removed and reassembled from the top, otherwise, the o-ring will be cut by the
angular, intersecting body casting bore. To remove the cylinder, detach the body plate (50) and push cylinder
from the bottom. On reassembly, lubricate the o-rings and try to rotate the cylinder, as inserted, to avoid cutting
or pinching the o-rings. A tapered piece of wood is helpful in rotating the cylinders.

The precision pressure adjustment mechanism can be unscrewed from the pump body as a unit. The star wheel
(21), star wheel pin (22), piston cap (23) and piston (24) make up a subassembly that is removed from the pump
body by unscrewing the piston body (24). Note that the star wheel (21) is attached to the vernier piston (58) by
means of a pin (22).

7.0 All parts of the Calibration Press (except o-rings and seals) are designed to last indefinitely in normal use.
Inadvertent misuse or accidental damage may occur in which case repair may best be effected by replacing the
damaged parts.
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8.0 Parts lists, included in this manual, illustrate replacement parts available for the standard hand pump,
hydraulic jack, and the Calibration Press. When ordering repair parts, please include the serial number of the
Calibration Press (as engraved on the nameplate) and state the part number, name, and quantity required. Order
parts from:

Service Department

Morehouse Instrument Company

1742 Sixth Avenue

York, Pennsylvania 17403-2675 U.S.A.
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CERTIFICATE OF CAPACITY LOAD TEST AND OVERLOAD

60,000 LBS. AIRCRAFT SCALE FORCE CALIBRATION PRESS

PART NUMBER 804000

THIS CERTIFIES THE AIRCRAFT SCALE FORCE CALIBRATION PRESS WAS TESTED FOR
CAPACITY AND OVERLOAD.

THE AIRCRAFT SCALE FORCE CALIBRATION PRESS WAS LOADED TO ITS RATED WORKING
CAPACITY OF 60,000 LBS AND HELD FOR FIVE MINUTES.

THE PRESS WAS ALSO PROOF LOADED TO 75,000 LBS, 25% ABOVE ITS WORKING CAPACITY.
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FRAME ASSEMBLY DRAWING 804000-04
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ITEM
11
13
14
1.6
1.71
1.7.2
1.7.3
1.74
1.7.5
1.7.6
2.3
2.4
2.5

20
30
33
34
40
43
49
50
51
64
65
66
67.L
67.R
70
71
72
77
80
84
85
86
87
88
89
90

FRAME ASSEMBLY- PARTS LIST

PART NO. NOMENCLATURE
804001-01 BASE PLATE-PLATEN
804001.01 BASE PLATE-REINFORCEMENT
804001.01 BASE PLATE-REINFORCEMENT
804001-06 TENSION TIE BAR SUPPORT
654001-07B LEG KIT
654001.07B FOOT PAD
654001.07B 1 1/8”-12 X 5” THREADED ROD
o 1 1/87-12 HEX JAM NUT
o 147-13 X 1” SOC HD CAP SCREW
o 14” S.A.E. WASHER
654002.03 UPPER FRAME-GUSSET
654002.04 UPPER FRAME-SPROCKET RETAINER
654002 UPPER FRAME-BEAM
654003 TENSION TIE BARS
654007 COMPRESSION PAD (6” DIA.)
654008 COMPRESSION BLOCK

(1”X 10X 8”)
654020 ROLLER CHAIN (NOT SHOWN)
654030 60,000 LBS. HYDRAULIC JACK
654033 ¥,”-16 THREADED ADAPTOR
654034 %-16 TO %”-20 THREADED ADAPTOR
654040 1 %” HARDENED FLAT WASHER
654043 1%-12 X 2% HEX HEAD BOLT
s GREASE FITTING
s 147-20 X 1 4” HEX HD CAP SCREW
e 14 S.A.E. WASHER
99937-01A MOTOR MOUNTING PLATE
s CIRCULAR LEVEL
Hox NAME PLATE
99937-03A LEFT HAND CHAIN GUARD
99937-03A RIGHT HAND CHAIN GUARD
s 120VOLT/60 HZ MOTOR
ok SWITCH BOX
s POWER CABLE
i 147-20 X 1” SOC HD CAP SCREW
o 3 AMP CIRCUIT BREAKER
Hox HYDRAULIC HAND PUMP
o HYDRAULIC HOSE
Hox HYDRAULIC COUPLING
o 147-20 X > PAN HD SCREW
99937-00-01 5/8” TO % FLEX COUPLING
o TIE BAR ROLL PIN STOP
99937-02 MOTOR SPACERS
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HAND PUMP — PARTS LIST

PART NO. NOMENCLATURE

T-575 RESERVOIR CAP

T-421 RESERVOIR TUBE

T-165 PUMP HANDLE

T-118 DRIP PAN

T-402 PUMP BODY

T-160 PISTON PIN SCREW

T-161 PISTON PIN SHOE

T-142 CLEVIS PIN

T-144 COTTER HAIR PIN

10-90020 CYLINDER BACK-UP RING
(T-112)

10-90013 O-RING (T-153)

10-90019 PISTON BACK-UP RING (T-158)

10-90006 O-RING

T-108 CYLINDER RETAINING PLUG

T-145 PISTON PIN

T-236 CYLINDER PUMP

T-143 CLEVIS

T-773 RELIEF VALVE HANDLE

P-17-33 STAR WHEEL

P-17-32 STAR WHEEL PIN

1GT-33 PISTON CAP

1GT-32 PISTON BODY

T-405 SCREW

T-116 VALVE ROD SPRING

T-133 VALVE ROD DETENT PIN

T-117 PUMP BODY PLUG

10-90001 O-RING (T-152)

IGT-302 FILL AND VENT PLUG

T-127 CHECK VALVE SPACER

CV-15 CHECK VALVE SPRING

T-147 HIGH PRESSURE VALVE POPPET

T-406 DRIP PAN ATTACHING SCREW

T-167 DRIP PAN ATTACHING WASHER

T-110 RELIEF VALVE STEM

T-109 RELIEF VALVE BODY

PHONE: 717/843-0081
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MOREHOUSE INSTRUMENT COMPANY, INC.

60,000 LBS CAPACITY AIRCRAFT SCALE FORCE CALIBRATION PRESS

PART NO. 804000

ITEM
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PART NO. NOMENCLATURE
T-194 POPPET VALVE

10-90002 RELIEF VALVE O-RING (T-175)
10-90004 VALVE ROD O-RING (T-155)
T-115 VALVE ROD

10-90005 O-RING (T-151)

T-111 RELIEF VALVE SEAT

10-90010 RESERVOIR O-RING (T-156)
T-130 RESERVOIR STUD

P-17-29 INLET TUBE

P-17-7 INLET TUBE FITTING

T-250 INLET TUBE NIPPLE

T-408 BODY PLATE

10-90012 CYLINDER O-RING (T-164)
T-106 PISTON

CV25S2 SPECIAL ADAPTOR

10-90018 PISTON BACK-UP RING (T-159)
T-107 GUIDE ROD

01-90003 BODY ATTACHING SCREW
IGT-10 RETAINING PLUG

IGT-34 VERNIER PISTON

10-90048 SEAL RING PISTON
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