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General Description

1- Scope (Introduction):

Following is a complete description of a Deadweight Tensiometer Calibrator, hereafter referred to as the DTC
or Calibrator, manufactured by Morehouse Instrument Co., Inc., with a range of 10 to 2,000 Ibf for calibrating
dynamometers, small load cells, and aircraft cable tensiometers.

(PM-5111)

The Calibrator is capable of testing all types of dynamometers from 10 to 2,000 Ibf, small load cells ranging up to
2,000 Ibf, and cable tensiometers, including but not limited to C-5, C-6, C-7, C-8, and C-9 with the range of 10 to
2000 Ibf.

2- General:

This Calibrator makes full use of the accuracy of deadweight to apply the required force. The yoke assembly, which
is a calibrated weight, supports the weights selected for the application and bears directly on the unit under test.
There are no lever or hydraulic multipliers, pulleys, or the like between the weight complement and the unit under
test. The Calibrator does not use transducers or load cells to simulate deadweight loads. The Calibrator uses
actual deadweights to apply the required load in pounds-force (Ibf).

For ease of use, the weights in the Calibrator’s frame are power-assisted when raised and lowered using low-
pressure pneumatic lifts.

2.1-The Calibrator consists of the following two components:
2.1.7- One Calibrator consisting of an upper frame assembly, lower frame assembly, weights, and yoke assembly.

2.1.2- One Control Panel with switches to control the application and removal of weights to the unit under test.

3- Performance Requirements:

3.1-The Calibrator has a range of 10 to 2,000 Ibf. The yoke assembly, which is 10 Ibf, is the minimum force that
can be applied.

3.2- The total system accuracy for the Calibrator is better than +/- 0.1% of the applied force from 10 to 2,000 Ibf.
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3.2.7- A contributing factor to the uncertainty of the Calibrator is the friction between the load rotation limiter,
as required by Paragraph 3.8 of the Air Force Purchase Description, PDOTMLEPDEBS5, 14 Nov 01. The rotation
limiter provided with the Calibrator does not cause the system accuracy to exceed +/- 0.1% of the applied force.

3.2.2- Each weight supplied with the Calibrator is adjusted to have an accuracy of better than +/- 0.01% of
its nominal value when used in the environmental conditions given in Paragraph 5.4 of the Air Force Purchase
Description, PDOTMLEPDEBS5, 14 Nov 01. The weights are adjusted for force with the following formula given in
ASTM specification E74..

Force = ((M * g) / 9.80665) * ((1-(d / D)))
Where: M = Mass of the Weight
g = Acceleration Due to Gravity
d = Air Density
D = Density of Material

For the adjustment of all the weights the following values were used:

g =9.80665 m/s2
d=0.0012 Mg/m3
D =7.92 g/c3 for stainless steel hand weights and yoke

7.82 g/c3 for nickel-plated steel weights

A Certificate of Calibration is provided for the weights supplied with each calibrator as evidence of proper weight
adjustment.

3.3- Repeatability:
Because the applied force bears directly on the unit under test without intervening flexures, levers, or lever and

hydraulic multipliers, the repeatability error does not exceed +/- 0.05% for all applied forces within the Calibrator’s
range of 10 to 2000 Ibf.
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3.4- Loading Increments:
The Calibrator is capable of applying any force from 10 to 2000 Ibf in 1 Ibf increments using the following weight
complement:

) 1lbf Hand Weight
) 2Ibf Hand Weights
) 5Ibf Hand Weight
) 10 Ibf Yoke Assembly
) 10 Ibf Weights

) 20 Ibf Weight

) 50 Ibf Weight

) 100 Ibf Weights

) 200 Ibf Weight

) 500 Ibf Weight

) 1000 Ibf Weight

Each weight contained in the Calibrator, except for the yoke assembly, is individually supported and can be
applied or removed in any order. Any weight or combination of weights contained in the Calibrator, except for the
yoke assembly, which should always be the first weight applied and the last weight removed, can be selected for
application or removal without having to apply or remove any of the other weights contained in the Calibrator’s
frame. This allows the application of any force from 10 to 2000 Ibf in 10 Ibf increments.

The hand weights can be manually applied and removed from the yoke assembly as needed. They are used in
conjunction with the weights within the Calibrator to apply force in 1 Ibf increments.

3.5- Weight Application and Removal:

3.5.71- The weights contained in the Calibrator’s frame are applied and removed without manual lifting by the
operator. Weights are applied and removed automatically using a system of low-pressure pneumatic lifts. The
pneumatic lifts are designed to provide gentle and even application of the weights. They operate on low pressure
air, approximately 14 psi.

3.5.2-The airflow in and out of the pneumatic lifts is such that the weights will not be applied or removed at a
rate exceeding 2 inches per minute. This prevents “shock loads” when weights are applied or removed to the unit
under test.

Any weight in the Calibrator’s frame can be easily applied or removed using the appropriate switch. The switches
to control the application and removal of each weight are mounted on the side of the upper frame assembly.
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3.6- Weights:

3.6.7- All weights 10 Ibf or greater contained in the Calibrator’s frame are machined from steel and electroless
nickel plated to prevent corrosion.

3.6.2- Each weight is engraved with a unique serial number and its nominal weight value.

3.6.3- A case is provided to protect and store the slotted hand weights when not in use. The case is designed
to hold all the hand weights supplied with each Calibrator so they cannot come in contact with each other while
in the case.

3.6.4-The Calibrator’s lower frame assembly, in which all weights 10 Ibf, and greater are contained, has steel side
covers and plexiglass panels in the front and rear

3.7- Control Panel:
The switches used to apply and remove the weights are mounted on the side of the Calibrator’s upper frame
assembly, where they can be easily accessed.

The Calibrator’s control allows the selection, application, or removal of any individual weight or combination
of weights within the Calibrator’s frame, except for the yoke assembly, which is a certified weight and should
always be the first weight applied and the last weight removed. Each weight is individually supported and
can be applied or removed in any order without having to apply or remove any other weights in the Calibrator.
Applying or removing any weight independently of another weight allows great flexibility when selecting weight
combinations.

The control also permits weights to be applied or removed incrementally without return to no load.

3.8- Load Rotation Limiter:

The yoke assembly, which is attached to the unit under test and supports the weights that have been applied, will
be restricted from rotating. Because the yoke assembly supports the applied weights, preventing rotation of the
yoke assembly will steady the load and prevent any of the applied weights from rotating.

3.9- Cabinet Enclosure:

The Calibrator’s lower frame assembly, in which all weights 10 Ibf and greater are contained, is fully enclosed to
keep the weights clean and protected. The lower frame has steel side covers, plexiglass panels in the front and
rear, and a steel plate over the top and bottom.
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3.10- Calibration:

The Calibrator can be calibrated throughout its range, from 10 to 2000 Ibf in one Ibf increments, using a tension-
type, secondary transfer standard of the appropriate range, stability, and accuracy. To calibrate the system using a
secondary transfer, the transfer standard is suspended in the upper frame assembly of the Calibrator and attached
to the yoke assembly. Weights are applied to the transfer standard as desired.

Because each weight is individually supported, and the Calibrator’s control allows the selection, application, or
removal of any individual weight or combination of weights contained within the Calibrator’s frame the weights
can be inter-compared without removing them from the calibrator.

Additionally, the Calibrator can be disassembled, allowing the weights, including the yoke assembly, to be
removed from the calibrator for calibration.

4- General Requirements:

4.1- Dimensions:

The Calibrator’s lower frame assembly, in which all weights 10 Ibf and greater are contained, is fully enclosed to
keep the weights clean and protected. The lower frame has steel side covers, plexiglass panels in the front and
rear, and a steel plate over the top and bottom.

4.1.1- The physical dimensions of the Calibrator are 8 feet 9 inches (105 inches) high and 3 feet (36 inches wide)
square.

4.1.2- The Calibrator stands in place and has a beam across the top of the frame to allow cables of varying
diameters, ranging from 1/16th to 1/2 inch, to be attached. Only one cable should be attached at a time. The beam
is fixed to prevent the cable from rotatingator is designed to accommodate cable diameters ranging from 1/16th
to 1/2 inch. Any place the cable is to be attached to the Calibrator is designed to accommodate cable diameters
ranging from 1/16th to 1/2 inch.

The upper frame of the Calibrator is designed to accommodate cables 60 inches long (+/- 1 inch) with eyebolt
holes at each end. The cable’s length should be measured from the centerline of the eyebolt holes.

In use, the cable is supported by the top beam and attached to the yoke assembly. The yoke assembly is the
first 10 Ibf force that will be applied to the cable. Once the cable is in place, and the yoke assembly is attached,
the operator can select the additional force to be applied to the cable, up to 2000 Ibf. As force is applied, the
cable may stretch, and it will be necessary to compensate for the increased length of the cable. This will be
accomplished using a hydraulic lifting mechanism. As the cable stretches the operator will use the hydraulic hand
pump supplied with the Calibrator to adjust the position of the cable to compensate for its stretch. The hydraulic
lifting mechanism is designed to compensate for a minimum of two inches of cable stretch.

The hydraulic lifting mechanism is also used to compensate for variations in cable lengths and is designed to
provide for variations in cable length of +/- 1 inch.
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This Calibrator requires no electrical power source.

4.3- Pneumatics:
The weights contained in the Calibrator’s frame are applied and removed using low-pressure pneumatic lifts that
operate at approximately 14 psi. The Calibrator is equipped with an air regulator that requires an air supply of

clean shop air between 30 and 120 psi.

4.4- Warranty Markings:

Each Calibrator has a warranty label attached to the upper frame.

5- Mechanical and Physical Requirements:

5.1- Commercial Parts:
The Calibrator is constructed from new parts and materials consistent with the practices Morehouse uses to
manufacture precision laboratory instruments.

5.2- Design and Construction:

The Calibrator is designed and constructed of materials that meet the requirements of the Air Force Directorate
of Metrology Purchase Description, PDOTMLEPDEBS5, 14 Nov 01, and are in accordance with the best commercial
practices used by Morehouse to manufacture precision laboratory equipment. The design and manufacture
of the Calibrator is based on proven techniques that maximize reliability, maintainability, accuracy, and ease of
operation. All parts have the clearances required to ensure proper operation, so the Calibrator meets the accuracy
and load requirements without unnecessary strains, vibration, and overheating.

5.3- Environmental Requirements:
The Calibrator is constructed from new parts and materials consistent with the practices Morehouse uses to
manufacture precision laboratory instruments.

5.3.1- Operating Temperature:

The Calibrator will operate without loss of performance and within its required accuracy inan ambient temperature
of 15 to 35 degrees C. Weights supplied with the Calibrator are adjusted to have a total uncertainty of less than
+/—0.01% of their nominal value when used within the required temperature range.

5.3.2- Operating Humidity:

The Calibrator will operate without loss of performance and within its required accuracy in an atmosphere of 15
to 70% relative humidity. The weights supplied with the Calibrator are adjusted to have a total uncertainty of less
than +/—0.01% of their nominal value when used within the required humidity range.
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5.5- Safety:

The Calibrator described herein is equipped with safety shields to enclose the working area in the upper frame
where the cable is to be placed. There are fixed metal back covers and a hinged metal front cover. The upper
frame’s structure completely encloses the sides of the working area.

The front cover is hinged and can be fully opened to allow easy access to position the cable or unit under test. A
24-inch square opening in the front cover allows easy access to the cable, so tensiometers can be clamped to the
cable without opening the door.

The back cover is split to provide an opening approximately equal to the height of the window in the front cover.
This allows the operator to work from either side of the Calibrator.

6- AFMETCAL/ML-03 Warranty Description dated October 17, 1997

The following are excluded from the Warranty:

6.1-The AFMETCAL/ML-03 warranty states,“Any failed unit returned to a contractor repair center shall be repaired
within two weeks (14 calendar days) at no additional cost to the Government.”

It is impossible to repair or replace some of the components within this time period. We promise to replace or
repair returned parts as quickly and efficiently as possible.

6.2- The AFMETCAL/ML-03 warranty states, “The government shall bear transportation costs for equipment
returned to the contractor for repair or replacement. The contractor is responsible for returning the item to the
owner and shall bear transportation costs from the repair center to a DOD shipping point. Air freight shall be
employed for items shipped over 300 miles unless a faster means is available.”

Because some of these Calibrators are being shipped outside the 48 Continental United States, Morehouse cannot
assume responsibility for any freight. Additionally, some of the components of the Calibrator are quite large and
not well-suited for commercial airfreight..
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Operating Instructions

1- Open the hand pump’s relief valve and make sure the top beam is fully lowered. After the top beam is fully
lowered, securely close the relief valve. The relief valve is opened by turning it counterclockwise and closed by
turning it clockwise.

Fill/Vent Plug

ENERPAC/ 3

Relief Valve

Han Pump

2- Be sure all the weight switches are in the off position. Check the toggle switches on the right side of the upper
frame. There is a toggle switch for each weight contained in the calibrator. The weight switches should all be
switched to the left for “OFF”. When the switches are in the “OFF” position the pneumatic lifts under each weight
are fully inflated.

3- Open the front cover and attach the cable to the top beam using the detent pin wired to the top beam.

Morehouse Instrument Company, Inc Phone: (717) 843-0081
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4- Attach the cable to the yoke using the appropriate detent pin. Position the cable so it is centered in the open-
ing. After the cable is in place close the front cover.

The Calibrator is designed to accept cables measuring 59 to 61 inches from the centerline of the eyebolt holes.
When attaching cables less than 60 inches, you will need to manually lift the yoke slightly.

Note: The detent pin supplied with the yoke is part of the calibrated weight of the yoke. Do not lose this pin.
When not in use, always keep the detent pin installed in the yoke, as shown in the above photo..

Cable Centered in Yoke
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5- Before applying any of the weights contained in the Calibrator use the hand pump to correctly position the
yoke. The yoke is raised by pumping the hand pump and lowered by slightly opening the hand pump’s relief
valve. The relief valve must be fully closed when pumping the hand pump or any weights are being applied.

The hydraulic lifting mechanism has a maximum travel of 5 inches. Be careful not to exceed this limit.
The yoke should be positioned so its top is not above the top of the brass section of the anti-rotation pins nor
below the bottom of the brass section of the anti-rotation pins. If the top of the yoke is above or below the brass

section of the anti-rotation pins its position must be adjusted. It is recommended the top of the upper yoke be
positioned so it is approximately 1/8” below the top of the brass section of the anti-rotation pins.

Top of Anti-Rotation Pins

Highest Yoke Position...Top of Yoke Even with Lowest Yoke Position...
Top of Anti-Rotation Pins Brass Section of Anti-Rotation Pins Fully Visible
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6- Use the toggle switches on the right side of the upper frame to apply the desired weight or weights. There
is a switch for each weight contained in the Calibrator. The weight switches should all be switched to the right
for “ON” to apply a weight. The pneumatic lifts under the weights selected for application should be completely
deflated.

Remember: The yoke, which weighs 10 Ibs, is already attached to the cable, and must be included when
determining the total amount of weight applied to the cable.

Be careful not to apply more weight than the cable’s load rating, as this may damage the cable or cause it to fail.

7- As weights are applied, the position of the yoke in relation to the anti-rotation pins must be checked. The cable
may stretch as weights are applied, causing the yoke’s position to change. Use the hand pump to keep the yoke in
the proper position, as described in 5.0 above.

8- The hand weights are slotted and can be applied and removed to the lower yoke as needed. To apply and
remove them, the front cover must be opened.

Box for Hand Weights with 1 Ibf and 2 Ibf Hand Weight Applied to Yoke
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9- Before attaching a tensiometer to the cable or taking a reading it is suggested the relief valve be opened
slightly momentarily and immediately closed as this will help release any friction between the yoke and the
anti-rotation pins.

10- After the calibration is complete remove all the weights by moving the switch for any applied weights back
to the “OFF” position. Next, open the relief valve of the hand pump to return the top beam to its lowest position,
then remove the cable. When removing the cable detach it from the lower yoke before removing it for the stage
beam. After removing the cable be sure the detent pin used with the yoke is installed back in the yoke.

Note: The detent pin supplied with the yoke is part of the calibrated weight of the yoke. Do not lose this pin.
When not in use always keep the detent pin installed in the yoke.

Assembly

1- The calibrator is packed in 3 boxes as follows:

1.7- Box #1 contains the “Operation, Assembly, Maintenance, Repair, Calibration, & Parts List Manual”, Certificate
of Calibration, upper assembly with hand pump and weight control, hand weights with case, (2) side covers, and
(2) side cover plexi-glass panels misc. tools, all weight lifter rods, upper yoke section, compression springs for
levels 6 thru 9, screws, (2) 10 Ibf weights, (1) 20 Ibf weight, (1) 50 Ibf weight, and (2) 100 Ibf weights.

Weights Packed Under Contents of Box #1, Showing
Upper Assembly in Box #1 Side Covers Packed
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1.2- Box #2 contains the weight plates and spacers for levels 6 thru 12, (1) 200 Ibf weight, and the spacers for level
13.

Contents of Box #2

1.3- Box #3 contains the 500 Ibf weight and weight plate, 1,000 Ibf weight and weight plate, feet, and spacers for
level 14.

Contents of Box #3

Morehouse Instrument Company, Inc Phone: (717) 843-0081
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2-The following tools and supplies will be needed for assembly of this Calibrator in addition to the tools provided
by Morehouse:

2.1- Phillips Screw Driver

2.2- Adjustable Wrench

2.3-7/16" Open End Wrench

2.4-1/2" Allen Wrench

2.5- (4) 4"x 4”x 20" long Wood Blocks

2.6~ 60-inch aircraft cable with 2,000 Ibf load rating

2.7~ Forklift with 2,000 Ibf capacity to unload and move shipping crates.

2.8- Overhead crane or other device to safely lift and move up to 1,000 pounds.

3- Remove the top and sides from Box #1. Use caution when opening this box so the contents are not damaged.
The side covers, and the weightlifter bar/long-handled wrench is attached to the side of the shipping box marked
“COVERS ATTACHED TO THIS SIDE — OPEN WITH CAUTION.” Remove and set aside the plexiglass panels, tools,
weightlifter rods, and compression springs. These will be used at various stages of assembly. Remove the side
covers from the plywood and set aside. After these items have been unpacked, remove the upper assembly from
the box to expose the weights that are packed under the upper assembly.

4- Remove the cover from Box #2. First, remove the nut from the threaded rod extending above the top of the
box. After the nut has been removed, the cover can be lifted off. After the cover is off, remove the second nut
and then the threaded rod by turning it counterclockwise until it can be removed. Box #2 has the 200 Ibf weight
on top, weight plates and spacers for levels 6 thru 12, and the spacers for level 13. The spacers for level 13 are on
top. The weight plate for level 12 is directly under the 200 Ibf weight, followed by the spacers for level 12, then
the weight plate for level 11, followed by the spacers for level 11, etc., continuing down to the spacers for level 6.

Remove 2nd Nut
and Threaded Rod
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5- Remove the cover from Box #3. First, remove the nut from the threaded rod extending above the top of the
box. After the nut has been removed the cover can be lifted off. After the cover is off remove the second nut and
then the threaded rod by turning it counterclockwise until it can be removed. Box #3 contains the 500 Ibf weight
and weight plate, 1,000 Ibf weight and weight plate, feet, and spacers for level 14.

6- Lift the exposed 500 Ibf weight from the box using the weightlifter bar/long-handled wrench, 7/8”-14 lift eye,
and 7/8"-14 threaded rod. Slide the weightlifter bar/long-handled wrench under the weight. Be careful not to
scratch or damage the weight. Attach the 7/8"-14 lift eye to the threaded rod and place it through the hole in the
center of the weight and screw it into the weightlifter bar/long-handled wrench. After the lift eye is attached to
the weightlifter bar/long-handled wrench, lift and move the weight onto wood blocks. Be sure the wood blocks
are clean so they will not damage the weights. Unthread the lift eye and threaded rod from the weightlifting bar/
long-handled wrench and remove them from the weight.

F4 T \1\
[ i

Tools Needed: Weight Lifted To
Weight Lifter/Long Wrench, Be Put on Wood Blocks
7/8"-14 Lift Eye with
7/8"-14 Threaded Rod

Morehouse Instrument Company, Inc Phone: (717) 843-0081

1742 Sixth Ave., York, PA, 17403 - 2675 USA www.mhforce.com




Deadweight Tensiometer
MW Calibrator Manual

ITHE FORCE IN CALIBRATION SINCE 1925] (PM_S'I 1 ‘I)

7- Remove the 500 Ibf weight plate, number 13, from the box and set it aside. The weight plates weigh
approximately 150 pounds each and should be manually lifted by two or three people.

8- Lift the exposed 1,000 Ibf weight from the box using the weightlifter bar/long-handled wrench, 7/8”"-14 lift eye,
and 7/8"-14 threaded rod. Slide the weightlifter bar/long-handled wrench under the weight. Be careful not to
scratch or damage the weight. Attach the 7/8"-14 lift eye to the threaded rod and place it through the hole in the
center of the weight and screw it into the weightlifter bar/long-handled wrench. After the lift eye is attached to
the weightlifter bar/long-handled wrench, lift and move the weight onto wood blocks. Be sure the wood blocks
are clean, so they will not damage the weights. Unthread the lift eye and threaded rod from the weightlifting bar/
long-handled wrench and remove them from the weight.

9- Remove the bottom weight plate, number 14, from the box and place it where the Calibrator is to be installed.
The foot pads and bottom weight spacers are already attached to the bottom weight plate. All weight plates
should be positioned so the air supply connection is on the right as you face the Calibrator. After the bottom
weight plate is in position, it must be leveled. The foot pad is adjustable to level the Calibrator.

10- Next move the 1,000 Ibf weight from the wood blocks onto the bottom weight plate. Insert the bottom lifter
rod, number 14, through the bottom of the weight with the male threads pointing up, attach the 7/8"-14 lift eye to
the lifter rod, and move the weight into position. Be sure to center the weight on the bottom weight plate when
it is placed in position. After the weight and 1,000 Ibf lifter have been moved into position remove the 7/8"-14
lift eye. It will be used to install the other weights. When removing the lift eye, be sure the 1,000 Ibf lifter rod is
supported from the bottom so it does not drop on the floor. Place a few drops of Loctite 242 Threadlocker on the
exposed thread of the 1,000 Ibf lifter. This will help hold the lift rods together and help prevent them from coming
loose during normal use.

11-Place the 500 Ibf weight plate, number 13, in position on top of the bottom weight spacers. The weight plates
weigh approximately 150 pounds each and should be manually lifted by two or three people. All weight plates
should be positioned so the air supply connection will be on the right as you face the Calibrator. Position the
weight plate so the shoulder of the weight spacer is approximately centered in the hole through each corner of
the weight plate. The holes in each corner of the weight plate are larger than the shoulder of the weight spacer.
Unscrew the (4) 500 weight spacers, labeled 13, from the Box #2 and screw them onto the bottom spacers. Hand
tighten each spacer then loosen 1/4 turn.
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Hand Tighten Spacer & Loosen %2 Turn

12- Next, move the 500 Ibf weight from the wood blocks onto its weight plate. Insert the bottom lifter rod,
number 13, through the bottom of the weight with the male threads pointing up, attach the 7/8"-14 lift eye to the
lifter rod, and move the weight into position. Be sure to center the weight on its plate when it is placed in position.
After the weight and 500 Ibf lifter rod have been moved into position remove the 7/8"-14 to 3/4”-10 Adapter. It
will be used to install the other weights. Place a few drops of Loctite 242 Threadlocker on the exposed thread of
the 500 Ibf lifter. This will help hold the lift rods together and help prevent them from coming loose during normal
use.

7/8"-14 Lift Eye Attached to Lift Rod #13

Lift Rod Placed through the Center Weight Hole

Morehouse Instrument Company, Inc Phone: (717) 843-0081

1742 Sixth Ave., York, PA, 17403 - 2675 USA www.mhforce.com




,l 4 5 Deadweight Tensiometer
Calibrator Manual

[THE FORCE IN CALIBRATION SINCE 1925
(PM-5111)

500 LBWT

Spacer

1,000 LBWT

Bottom Plate #14

500 LB WT Being
Lowered on to Plate
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13- Connect the 500 Ibf weightlifter rod, number 13, to the weightlifter rod on level 14. Screw the weightlifter
rods together by turning the wrench flat located on the weightlifter rod directly above the last weight installed
while holding the wrench flat on the weightlifter rod of the weight directly below. Tighten to approximately
100-to-150-foot pounds of torque. If a torque wrench is not available, tightening the hand tight and then using
the wrenches to tighten an additional quarter, turn should approximate the correct torque. The weightlifter bar/
long-handled wrench is used to hold the wrench flat of the lower lifter. Be careful not to cross thread as this
will damage the threads on the lifter rods.

Note: Wrench flat is held with one hand while the other hand turns & tightens the two lift rods together. A wrench
should then be used to tighten lift rods before the next plate is installed.

#13 Lift Rod

14- Lift the 200 Ibf weight from Box #2 using the weightlifter bar/long-handled wrench, 7/8”-14 lift eye, and 7/8"-
14 threaded rod. Slide the weightlifter bar/long-handled wrench under the weight. Be careful not to scratch or
damage the weight. Attach the 7/8"-14 lift eye to the threaded rod and place it through the hole in the center
of the weight and screw it into the weightlifter bar/long-handled wrench. After the lift eye is attached to the
weightlifter bar/long-handled wrench, lift and move the weight onto wood blocks. Be sure the wood blocks are
clean, so they will not damage the weights. Unthread the lift eye and threaded rod from the weightlifting bar/
long-handled wrench and remove them from the weight.

200 LB WT Lifted
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15- Remove the 200 Ibf weight plate, number 12, from Box #2 and move it to position on top of the spacers for
level 13. The weight plates weigh approximately 150 pounds each and should be manually lifted by two or three
people. All weight plates should be positioned so the air supply connection will be on the right as you face the
Calibrator. Position the weight plate so the shoulder of the weight spacer is approximately centered in the hole
through each corner of the weight plate. The holes in each corner of the weight plate are larger than the shoulder
of the weight spacer. Next unscrew the (4) 200 Ibf weight spacers, labeled 12, from the stack of parts in Box #2
and attach them to the weight spacers on level 13. Hand tighten each spacer then loosen 1/4 turn as it is initially
installed.

Plate # 12 Put in Place

200 LB WT Lowered
on to Lifter Pan

16- Next move the 200 Ibf weight from the wood blocks onto its weight plate, number 12. Insert the 200 Ibf lifter
rod, number 12, through the bottom of the weight with the male threads pointing up, attach the 7/8"-14 lift eye
to the lifter rod, and move the weight into position. Be sure to center the weight on its plate when it is placed in
position. After the weight and 200 Ibf lifter rod have been moved into position remove the 7/8”-14 lift eye.
It will be used to install the other weights. Place a few drops of Loctite 242 Threadlocker on the exposed thread
of the 200 Ibf lifter. This will help hold the lift rods together and help prevent them from coming loose during
normal use.

17- Connect the 200 Ibf weightlifter rod, number 12, to the weightlifter rod on level 13. Screw the weightlifter
rods together by turning the wrench flat located on the weightlifter rod directly above the last weight installed
while holding the wrench flat on the weightlifter rod of the weight directly below. Tighten to approximately
100-to-150-foot pounds of torque. If a torque wrench is not available, hand tighten, and then use the wrenches to
tighten an additional quarter, the turn should approximate the correct torque. The weightlifter bar/long-handled
wrench is used to hold the wrench flat on the lower lifter. Be careful not to cross thread as this will damage the
threads on the lifter rods.
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18- Remove the 100 Ibf weights from Box #1. Move the 100 Ibf weights onto wooden blocks. Be sure the wood
blocks are clean, so they will not damage the weights. These weights should be able to be moved by one or
two people. If they are too heavy to be moved manually, they can be moved using the procedure described in 5.0
above. Handle the weights carefully so as not to damage or scratch them.

19- Place the 100 Ibf weight plate, number 11, in position on top of the spacers for level 12. All weight plates
should be positioned so the air supply connection will be on the right as you face the Calibrator. Position
the weight plate so the shoulder of the weight spacer is approximately centered in the hole through each corner
of the weight plate. The holes in each corner of the weight plate are larger than the shoulder of the weight spacer.
Attach the (4) 100 Ibf weight spacers labeled for level 11 to the weight spacers on level 12. Hand tighten each
spacer, then loosen 1/4 turn as it is initially installed.

20- Remove the 100 Ibf weight plate, number 11, from Box #2 and move it to position on top of the spacers for
level 12. The weight plates weigh approximately 150 pounds each and should be manually lifted by two or
three people. All weight plates should be positioned so the air supply connection will be on the right as you face
the Calibrator. Next unscrew the (4) 100 Ibf weight spacers, labeled 11, from the stack of parts in Box #2 and attach
them to the weight spacers on level 12. Hand tighten each spacer, then loosen 1/4 turn as it is initially installed.

271- Next move the 100 Ibf weight, number 11, from the wood blocks onto its weight plate, number 11. Insert
the 100 Ibf lifter rod, number 11, through the bottom of the weight with the male threads pointing up. Attach
the 7/8"-14 lift eye to the lift rod and move the weight into position. Be sure to center the weight on its plate
when placed in position. After the weight and 100 Ibf lifter rod have been moved into position, remove the
7/8"-14 lift eye. It will be used to install the other weights. Place a few drops of Loctite 242 Threadlocker on
the exposed thread of the lifter rod. This will help hold the lift rods together and help prevent them from coming
loose during normal use..

22- Connect the 100 Ibf weightlifter rod, number 11, to the weightlifter rod on level 12. Screw the weightlifter
rods together by turning the wrench flat located on the weightlifter rod directly above the last weight installed
while holding the wrench flat on the weightlifter rod of the weight directly below. Tighten to approximately
100-to-150-foot pounds of torque. If a torque wrench is not available, hand tighten and then using the wrenches
to tighten an additional quarter turn should approximate the correct torque. The weightlifter bar/long-handled
wrench is used to hold the wrench flat on the lower lifter. Be careful not to cross thread or as this will damage the
threads on the lifter rods.

23- Repeat steps 20 through 22 to install the weight plate and spacers for level 10 and the 100 Ibf weight, number
10. Position each weight plate so the shoulder of the weight spacer is approximately centered in the hole through
each corner. The holes in each corner of each weight plate are larger than the shoulder of the weight spacer.
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24-Remove the 50 Ibf weight from Box #1. Move the 50 Ibf weight onto wooden blocks. Be sure the wood blocks
are clean so they will not damage the weight. This weight should be able to be moved by one or two people. If
it is too heavy to be moved manually, it can be moved using the procedure described in 5.0 above. Handle the
weight carefully so as not to damage or scratch it.

25- Repeat steps 20 thru 22 to install the weight plate and spacers for level 9 and the 50 Ibf weight. Position each
weight plate so the shoulder of the weight spacer is approximately centered in the hole through each corner of
the weight plate. The holes in each corner of each weight plate are larger than the shoulder of the weight spacer.
Install (4) compression springs over the shoulder screws of the lifter assembly (See Drawing 774000-08) before
going to the next step.

26- Remove the 20 Ibf weight from Box #1. Move the 20 Ibf weight onto wooden blocks. Be sure the wood
blocks are clean so they will not damage the weight. This weight can be moved by one person. Handle the
weight carefully so as not to damage or scratch it.

27 - Repeat steps 20 through 22 to install the weight plate

28- Remove the 10 Ibf weights from Box #1. Move the 10 Ibf weights onto wooden blocks. Be sure the wood
blocks are clean so they will not damage the weights. These weights should be able to be moved by one
person. Handle the weights carefully so as not to damage or scratch them.

29- Repeat steps 20 through 22 to install the weight plate and spacers for level 7 and the 10 Ibf weight, number
-7. Position each weight plate so the shoulder of the weight spacer is approximately centered in the hole through
each corner of the weight plate. The holes in each corner of each weight plate are larger than the shoulder of
the weight spacer. Install (4) compression springs over the shoulder screws of the lifter assembly (See Drawing
774000-08) before going to the next step.

30- Repeat steps 20 thru 22 to install the weight plate and the 10 Ibf weight, number -6. Position each weight
plate so the shoulder of the weight spacer is approximately centered in the hole through each corner of the
weight plate. The holes in each corner of each weight plate are larger than the shoulder of the weight spacer.
Install (4) compression springs over the shoulder screws of the lifter assembly (See Drawing 774000-08) before
going to the next step.
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Upper Assembly with Lift Straps Base of Machine
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31- After level 6 is installed attach the (4) top weight spacers, labeled 6, to the spacers on level 7. Hand tighten
each spacer, then loosen 1/4 turn as initially installed.

32- Lift the upper assembly and place it over the spacers that were installed on level 6. After the upper assembly
is in place, attach two of the spacers on level 6 using (3) 34”-16 x 1.5” long socket head cap screws and (1) 34"-16 x
1.25" long flat socket head cap screw. The 34”-16 x 1.25" long flat socket head cap screw is used in the front right
corner, as you face the Calibrator, directly under where the hand pump will be attached. After the upper assembly
is in place and all screws tightened, attach the hand pump to the top plate.

33- After the upper assembly is attached check to be sure the sides of weight plates, numbers 6 through 13,
do not extend beyond the sides of the bottom plate or upper assembly plate. Any weight plate extending
beyond the sides of the bottom weight plate or upper assembly plate should be repositioned so its sides do not
extend beyond the sides of the bottom weight plate or upper assembly plate. After all weight plates are properly
positioned tighten the weight spacers on each level using the spanner wrench which has been provided. Start
with the weight spacers on level 14. After all the spacers on level 14 are tight, proceed to level 13, then to level 12,
and so on until the spacers on all levels are tight.

34- Attach the upper yoke section to the top lift rod, number 6. First, remove the two anti-rotation pins from
the upper assembly. Then screw the upper section into the top lift rod, number 6. After the top yoke section is
assembled put the anti-rotation pins back in place on the upper assembly.

35- Feed the air lines from the weight control through the holes in the upper assembly and the holes in the
weight plates to each level. Attach each airline to the lifter assemblies on the appropriate level.

Air Lines Feed-Thru

Air Lines Feed-Thru
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36- Connect an air supply to the regulators. The regulator has a 1/4-18 female pipe thread. The calibrator requires
a clean air supply, which must be an inert gas, between 30 and 120 psi. With all weights raised the calibrator’s
compressed air regulator should be set at approximately 14 psi. This setting was made at the factory prior to
shipping. However, it may need to be adjusted depending on the conditions at the place of installation. Adjust the
air pressure as needed in accordance with the instructions in the “Maintenance & Repair” section of this Manual.

37-Set up the Calibrator, as described in the “Operating Instructions” section of this Manual, with an aircraft cable
capable of supporting 2,000 Ibf. After the setup has been made, apply all the weights contained in the Calibrator.
This will align all the weights. Be sure to adjust the position of the yoke as needed to compensate for any
cable stretch.

38- With all the weights applied and the yoke properly adjusted, check to be sure there is clearance between the
bottom of each weight and the top of the lifter plates. If any of the weights are touching the lifter plates check to
be sure all the lifter rods and spacers are completely screwed together.

39- Next, apply and remove each weight one at a time. As each weight is applied, check to be sure the switch
being activated causes the proper weight to apply and remove.

40- The Calibrator is now ready for use
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Maintenance & Repair

1-The calibrator should be isolated from vibration. Dust, dirt, and foreign objects should be kept off the weights,
yoke assembly, and loading control system.

2- Through normal use, the weights in the Calibrator become misaligned. To realign the weights, set up the
Calibrator as described in the “Operating Instructions” section of this Manual with an aircraft cable capable of
supporting 2,000 Ibf. After the setup has been made, apply all the weights contained in the Calibrator. This will
align all the weights. Be sure to adjust the position of the yoke as needed to compensate for any cable stretch.

3-This calibrator includes an air regulator with a pressure gauge. The regulator requires a supply of clean shop air
between 30 and 120 psi.

The calibrator and air regulator have excellent water removal efficiency, protecting them from damage caused
by a contaminated air supply. The regulator uses a bowl to collect water. The bow! should be drained daily or as
needed to keep accumulated liquids below the baffle.

With all weights raised the air regulator should be set at approximately 14 psi.

3.1- Before turning on system pressure, turn the regulator adjustment counterclockwise until all load is removed
form the regulating spring.

3.2-Turn on system pressure and turn regulator adjustment clockwise until the desired outlet pressure is reached.

3.3- To avoid minor adjustments after changing pressure settings, always approach the desired pressure from a
lower pressure setting. When reducing from a higher to a lower setting, first reduce to a pressure less than that
desired, then bring it up to the desired pressure.

4- The tightness of the lift rods should be checked prior to each use. Through normal use, the lift rods may
become loose. With the weights applied, there should be clearance between the bottom of the weights and the
top of the lifter plates. If any of the weights touch the lifter plates, the lift rods will need to be tightened. Check
the weightlifter rods on each level. Use the weightlifter bar/long-handled lifter wrench to tighten the weightlifter
rods to approximately 100 to 150 foot-pounds of torque. If a torque wrench is not available, hand tighten, then use
the wrenches to tighten an additional quarter turn. This should approximate the correct torque. Turn the wrench
flat located on the weightlifter rod directly above a weight while holding the wrench flat on the weightlifter rod
of the weight directly below. Start at the bottom and work towards the top.
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5- An Enerpac P141 Hand Pump is supplied with the Calibrator. The hand pump is used to control the hydraulic
lifting mechanism used to compensate for differences and stretch in cables.

5.1-The oil level of the hand pump should be checked monthly, or as needed. Following is the procedure to add
oil to the hand pump

5.1.1- Always add oil with cylinders fully retracted.
5.1.2-To add oil first remove the vent /fill cap from the reservoir.

5.1.3- Fill reservoir only to level mark shown on back of pump. Enerpac hydraulic oil is recommended. Air is
required in the reservoir to function properly. If the reservoir is completely filled, a vacuum will form and prevent
the pump from functioning properly.

5.71.4- Return the vent/fill cap to the reservoir.
5.2-The oil in the hand pump should be changed every 12 months according to the following procedure:

5.2.7- Remove pump from the upper assembly of Calibrator.

5.2.2- Remove vent/fill cap from reservoir.

5.2.3-Tilt pump to drain out old oil.

5.2.4-Fill reservoir only to level shown of back of pump. Enerpac hydraulic oil is recommended.
5.2.4- Return the vent/fill cap to the reservoir and reattach pump to Calibrator’s upper assembly.

5.3- Removing air form from the hydraulic system will help the cylinder to advance and retract smoothly.
Following is the procedure to remove air:

5.3.71-Remove pump from the plate of Calibrator.
5.3.2- Position pump at a higher elevation than the cylinders.
5.3.3- With the relief valve closed operate the pump to fully extend cylinders.

5.3.4- Open release valve to retract cylinder. This will force the trapped air to move into the pump reservoir
where it is vented.

5.3.5- Add oil if necessary and repeat above steps as necessary.

Warranty or Repair Contact Information:

Contact information in footer, or Email: info@mhforce.com
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1- The Calibrator can be calibrated throughout its entire range, from 10 to 2,000 Ibf in one-pound increments,
using a tension-type secondary transfer standard of the appropriate range, stability, and accuracy. To calibrate the
system, the transfer standard is suspended in the upper frame assembly of the Calibrator and attached to the yoke
assembly. Weights are applied to the transfer standard as desired.Weights are applied to the transfer standard as
desired.

2- Because each weight is individually supported, and the Calibrator’s control allows the selection, application, or
removal of any individual weight, or combination of weights contained within the Calibrator’s frame, the weights
can be inter-compared without removing them from the Calibrator.

3- The Calibrator can be disassembled, allowing the weights, including the yoke assembly, to be removed from
the Calibrator for calibration.
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Parts List for 60K Ibf Aircraft Scale Calibrator (1-84)

Part No. Description Quantity
1 774001 Foot Pad 4
2 774002 Bottom Plate 1
3 774003 Middle Plate 1
4 774004 500 Ibf Weight Plate 1
5 774005 200 Ibf Weight Plate 1
6 774006 Bottom Weight Spacer 4
7 774007 500 Ibf Weight Spacer 4
8 774008 4,0625" Pitch Spacer 12
9 774009 3.0625" Pitch Spacer 12
10 774010 Top Weight Spacer 4
11 774011 50/100 Ibf Weight Plate 3
12 774012 10/20 Ibf Weight Plate 3
13 774013 Valve Stem for Lifter 18
14 774014 1,000 Ibf Lifter Plate 2
15 774015 1,000 Ibf Lifter Plate Hose 2
16 774016 4.1875" Lifter Plate Clamp 8
17 774017 500 Ibf Lifter Plate 2
18 774018 500 Ibf Lifter Plate Hose 2
19 774019 200 Ibf Lifter Plate 2
20 774020 200 Lifter Plate Hose 2
21 774021 Small Lifter Plate 12
22 774022 Small Lifter Plate Hose 12
23 774023 2.3125" Lifter Plate Clamp 28
24 774024 Large Lifter Stop 8
25 774025 Small Lifter Stop 12
29 774029 Top Beam 1
31 774031 Yoke 1
40 774040 Upper Frame Door - Front 1
41 774041 Upper Frame Cover - Back 2
42 774042 Lower Frame Side Covers 2
43 774043 Lower Frame Plexi-glass Clamps 4
44 774044 Plexi-glass panels 2
45 774045 Weight Control Pa 1
46 774046 Manifold 1
47 774047 Anti-Rotation Pin 2
48 774048 Spacer Bar 1
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Parts List for 60K Ibf Aircraft Scale Calibrator (1-84)

Part No.

103
104
105
106
107
108
109
110
111

112
114
115
116
117
123
125
126
127
128
129
130
131

132
133
134
135
136
137
138
139
140
143

Description

Lee LC-100K-8 Springs
Lee LHC-162N-3 Springs
Detent Pin for Top Beam (CL-8-BLPT-3.0)
Detent Pin for Yoke (CL-8-BLPT-1.5)
Enerpac Hand Pump P141
Hydraulic Hose Assembly
Air Regulator (SMC #NAW2000-NO2-1C)
Pressure Gauge (SMC #4358509)
Union Tee
1/4" PE Black Tubing
Connector Barbs
Swivel L
Pneumatic Switch
Hydraulic Tubing - Steel
¥"-18 NPT End Cap
Male Conn
Branch T (Penn Air T9-444)
4" x 2.5" Pipe Nipple
4" ST Elbow
Elbow
Branch T
Retaining Wire for Detent Pin (21kA12.0 Max)
Cable Clamps (Keystone 8163)
Right Side Cylinder (Hana MS4 3ANC 1.50 K09681202)
Left Side Cylinder (Hana MS4 3ANC 1.50 K09681201)
Compression Fitting
Compression Fitting
Branch T
Elbow
Wave Spring
Retaining Spring
Magnetic Catch

Quantity

1 Roll
36
34

Morehouse Instrument Company, Inc

1742 Sixth Ave., York, PA, 17403 - 2675 USA

Phone: (717) 843-0081
www.mhforce.com




1 z % i Deadweight Tensiometer
Calibrator Manual

[THE FORCE IN CALIBRATION SINCE 1925
(PM-5111)

Parts List for 60K Ibf Aircraft Scale Calibrator (1-84)

Part No. Description Quantity

201 774201 1 Ibf Hand Weight 1
202 774202 2 Ibf Hand Weight 2
203 774203 5 Ibf Hand Weight 1
204 774204 10 Ibf Weight 2
205 774205 20 Ibf Weight 1
206 774206 50 Ibf Weight 1
207 774207 100 Ibf Weight 2
208 774208 200 Ibf Weight 1
209 774209 500 Ibf Weight 1
210 774210 1,000 Ibf Weight 1
212 774212 Top Lifter Rod 1
213 774213 3.0625" Pitch Lifter Rod 3
214 774214 3.3125" Pitch Lifter Rod 1
215 774215 4.0625" Pitch Lifter Rod 2
216 774216 4.8125" Pitch Lifter Rod 1
217 774217 Bottom Lifter Rod 1
304 3/4"-16 x 1.5” Socket Hd Cap Screws

305 3/8"x 1.5” Socket Hd Shoulder Screws 16
307 3/4"-16 x 1" Flat Socket Hd Screw 1
308 #10-32 x 3/8" Pan Hd Phillips Machine Screws 70
309 1/4"-20 x 3/8” Pan Hd Phillips Machine Screws 4
310 #10-32 x 1/2"Torx Button Hd Cap Screws 80
311 Dress Plate Nuts 9
312 3/8"-16 x 3/4" Socket Hd Cap Screws 2
313 5/16"-24 Hex Jam Nuts 18
316 3/4"0D x 3/8"ID x 1/16" Fiber Washers 2
317 1/4"-20 x 5/16" Hex Hd Bolts 2
318 1/4" SAE Flat Washers 2
319 #6-32 x 1/4" Pan Hd Screws 1

Morehouse Instrument Company, Inc Phone: (717) 843-0081
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RIGHT-SIDE HYDRAULIC PISTON ASSEMBLY — PART NUMBER: 774133

10.88 1
P ATIC PORT HYDRAULIC P!
NEUMATIC PO DRAULIC QR‘T\ 994
1.88 8.31 @I——— 997
./—TAP 1/4 N.P.T.F. TAP 1/4-20 UNC-2B x 3/8 DP. TAP 1/4 N.P.T.F.

& (2) PLACES IN EACH HEAD__{\i= T
7/16-20 UNF— ZA;\‘H:H {Tl} 1,50 Lj‘%
ez o _ BORE o o 620 2077 + 4

Pyt i 3 A S L T2 s

——t 38
FOR 6.00 STROKE
25— |- 8.25 TIE ROD TORQUE = 8 FT.-LBS.
—. 38— 1.50 —= 1.00 .25

—== 63 10.00
NOTE:
RIGHT—SIDE HYDRAULIC PISTON ASSEMBLY — PART NUMBER: 774133 (HANNA CORP. # REG®PAGR2RIS: — 996720 — ALLEGHENY YORK
LEFT—SIDE HYDRAULIC PISTON ASSEMBLY - PART NUMBER: 774134 (HANNA CORP. # K09681201) 717-266-6617
LEFT SIDE IS IDENTICAL TO RIGHT—SIDE EXCEPT MOUNTING HOLES ARE A
MIRROR IMAGE AND LOCATED ON SIDE 4 INSTEAD OF SIDE 2 ROD SEAL KIT - 706-00046-061 HANNA

PISTON KIT — 706-00047-011 HANNA
NOTE: BOTH UNITS PNEUMATIC & HYDRAULIC PORTS WILL POINT

TO THE REAR OF THE MACHINE WHEN ASSEMBLED TO FRAME

Drawing 774000-05
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FIGURE 'A’ — EXPLODED DETAIL OF CONNECTOR
SCALE: 1" = 1"

THREADED BOLT
ITEM 115

CONNECTOR 'BARB’
GASKET—&D A
SWIVEL ‘ELL’ BODY—l‘- _—

——

GASKET—E'E N _GASKET

ITEM 114
NOTE: SEAL ENDS OF HOSE (ITEM 22) & SEAL CLAMP SURFACE OF VALVE STEM (ITEM 13) TO LIFTER VALVE STEM
WITH A VULCANIZED RUBBER PRODUCT (ITEM 118)

SPRING (ITEM 103) PRESSES AGAINST STEEL PLATE

OCATED ABOVE LIFTER ASSEMBLV—\

~l

772
SEAL WITH ITEM 118 P SEAL Wi

———————— Eianis e

i
/

(-
~
%\

50 LBF. WEIGHT PLATE
1/2" THK. (AS SHOWN)

10/20 LBF. WEIGHT PLATE
1/4” THK. (NOT SHOWN)
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FIGURE A’ — EXPLODED DETAIL OF CONNECTOR
SCALE: 1" = 1"
THREADED BOLT
ITEM 115
GASKET CONNECTOR 'BARB
SWIVEL 'ELL" BODY
—
GASKET GASKET
ITEM 114
NOTE: SEAL ENDS OF HOSE (ITEM 22) & SEAL CLAMP SURFACE OF VALVE STEM (ITEM 13) TO LIFTER VALVE STEM M
WITH A VULCANIZED RUBBER PRODUCT (ITEM 118)

313)(115 @
/ SEE FIG. ‘A v, rgz
/ B

v} v 7/ A
é SEAL WITH ITEM 118};/_%“ SEAL WITH ITEM 118 ﬁ(\\ S
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Drawing 774000-09

Morehouse Instrument Company, Inc Phone: (717) 843-0081

1742 Sixth Ave., York, PA, 17403 - 2675 USA

www.mhforce.com



1 a 5 Deadweight Tensiometer
Calibrator Manual

THE FORCE IN CALIBRATION SINCE 1925

(PM-5111)

FIGURE 'A’ — EXPLODED DETAIL OF CONNECTOR
SCALE: 1" = 1"

THREADED BOLT—]
ITEM 115

SWIVEL ‘ELL" BODY

GASKET GASKET

[

ITEM 114

NOTE: SEAL ENDS OF HOSE (ITEM 20) & SEAL CLAMP SURFACE OF VALVE STEM (ITEM 13) TO LIFTER VALVE STEM
WITH A VULCANIZED RUBBER PRODUCT (ITEM 118)
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y/4 /74 A V. A Y,
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FIGURE 'A” — EXPLODED DETAIL OF CONNECTOR
SCALE: 1" = 1”
THREADED BOLT——]
ITEM 115
GASKET CONNECTOR 'BARB'
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GASKETAE':D N CGASKET
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NOTE: SEAL ENDS OF HOSE (ITEM 15) & SEAL CLAMP SURFACE OF VALVE STEM (ITEM 13)

WITH A VULCANIZED RUBBER PRODUCT (ITEM 118)
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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 praecisionsinstrumenter til specifikke kraft- eller
momentkalibreringsapplikationer. Forkert brug, overskridelse af angivne kapaciteter eller uautoriserede aendringer kan
resultere i alvorlig personskade, ded, maskinskade og bortfald af garanti. Serg altid for korrekt installation, justering og
brug inden for specificerede graenser. Brug ikke beskadigede eller synligt defekte komponenter. Se din produktmanual for
korrekt brug og specifikationer. Hvis du har spgrgsmal om et Morehouse Instrument Company-produkts egenskaber eller
begraensninger, eller for at fa adgang til en manual, bedes du kontakte din salgsrepraesentant eller sende en e-mail til info@
mhforce.com.

A 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 vervallen 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 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.

&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 vervallen 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 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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":ﬁ Francais
AVERTISSEMENT: Les produits Morehouse Instrument Company sont des instruments de précision destinés a des applica-
tions spécifiques détalonnage de force ou de couple. Une utilisation incorrecte, un dépassement des capacités indiquées ou des
modifications non autorisées peuvent entrainer des blessures graves, la mort, des dommages a la machine et I'annulation de la
garantie. Veillez toujours a 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 a un manuel, veuillez contacter votre représentant commercial ou envoyer un courriel a info@mhforce.com

A Deutsch
WARNUNG: Produkte der Morehouse Instrument Company sind Préizisionsinstrumente fiir spezifische Kraft- oder Drehmo-
mentkalibrierungsanwendungen. Unsachgemifler Gebrauch, Uberschreitung der angegebenen Kapazititen oder unbefugte
Anderungen kénnen zu schweren Verletzungen, Tod, Maschinenschiden und zum Erldschen der Garantie fithren. Stellen Sie
stets eine korrekte Installation, Ausrichtung und Verwendung innerhalb der angegebenen Grenzen sicher. Verwenden Sie keine
beschiddigten oder sichtbar beeintrichtigten Komponenten. Beachten Sie Ihr Produkthandbuch fiir die korrekte Verwendung
und Spezifikationen. Wenn Sie Fragen zu den Féhigkeiten oder Einschrankungen eines Produkts der Morehouse Instrument
Company haben oder um auf ein Handbuch zuzugreifen, wenden Sie sich bitte an Thren Vertriebsmitarbeiter oder senden Sie
eine E-Mail an info@mhforce.com.

A Italiano
AVVERTENZA: I prodotti Morehouse Instrument Company sono strumenti di precisione per applicazioni specifiche di cal-
ibrazione della forza o della coppia. Luso improprio, il superamento delle capacita 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 compro-
messi. Fare riferimento al manuale del prodotto per I'uso corretto e le specifiche. In caso di domande sulle capacita o sui limiti
di un prodotto Morehouse Instrument Company, o per accedere a un manuale, contattare il proprio rappresentante di vendita o
inviare une-mail a info@mhforce.com.

& Norsk

ADVARSEL: Morehouse Instrument Company-produkter er presisjonsinstrumenter for spesifikke kraft- eller momentkalibre-
ringsapplikasjoner. Feil bruk, overskridelse av oppgitte kapasiteter eller uautoriserte modifikasjoner kan fore til alvorlig person-
skade, dod, maskinskade og bortfall av garanti. Serg 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
sporsmal om et Morehouse Instrument Company-produkts egenskaper eller begrensninger, eller for 4 fa tilgang til en manual,
vennligst kontakt din salgsrepresentant eller send en e-post til info@mhforce.com.

‘ Morehouse Instrument Company, Inc Phone: (717) 843-0081
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& Portugués

AVISO: Os produtos da Morehouse Instrument Company sao instrumentos de precisao para aplicagdes especificas
de calibracao de forca ou torque. O uso inadequado, a superacao das capacidades declaradas ou modificagbes
nao autorizadas podem resultar em ferimentos graves, morte, danos a maquina e anulacao da garantia. Certifique-
se sempre da instalacao, alinhamento e uso corretos dentro dos limites especificados. Nao use componentes
danificados ou visivelmente comprometidos. Consulte o manual do seu produto para uso e especificacoes
adequados. Se vocé tiver duvidas sobre os recursos ou limitacdes de um produto da Morehouse Instrument
Company, ou para acessar um manual, entre em contato com seu representante de vendas ou envie um e-mail
para info@mhforce.com.

ﬁﬁ Espaiol

ADVERTENCIA: Los productos de Morehouse Instrument Company son instrumentos de precision para
aplicaciones especificas de calibraciéon de fuerza o par. El uso inadecuado, la superaciéon de las capacidades
indicadas o las modificaciones no autorizadas pueden provocar lesiones graves, la muerte, dafos en la maquina
y la anulacién de la garantia. Asegurese siempre de que la instalacion, la alineacidn y el uso sean correctos dentro
de los limites especificados. No utilice componentes dafados 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, pdngase en
contacto con su representante de ventas o envie un correo electrénico a info@mhforce.com.

ﬁh Svenska

VARNING: Morehouse Instrument Companys produkter ar precisionsinstrument for specifika kraft- eller
vridmomentkalibreringsapplikationer. Felaktig anvandning, 6verskridande av angivna kapaciteter eller obehoriga
modifieringar kan leda till allvarliga personskador, dédsfall, maskinskador och upphdvande av garantin. Se alltid
till att installationen, inriktningen och anvandningen ar korrekt inom angivna granser. Anvand inte skadade eller
synligt komprometterade komponenter. Se din produkthandbok for korrekt anvandning och specifikationer. Om
du har fragor om ett Morehouse Instrument Company- produkts kapacitet eller begransningar, eller fér att komma
at en manual, vénligen kontakta din saljrepresentant eller e-posta info@mhforce.com.

Morehouse Instrument Company, Inc Phone: (717) 843-0081
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