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1) ABOUT THE CRANE SCALE
This simple device is extremely portable, very easy-to-use, and has been shown to have a
near perfect correlation with a portable force plate (Kistler, Switzerland, Model
9286AA)during the Isometric Mid-Thigh Pull (IMTP) test [1]. If you need/want to know more
about the IMTP test, then read our full article on what it is, why it’s useful, and how to
conduct the IMTP here.

The crane scale is capable of measuring force in the following metrics:
• Kilograms (kg)
• Pounds (lbs)
• Newtons (N)
Force plates are considered as the gold-standard for force testing but typically cost
upwards of $10,000 (USD). Although force plates are often portable, they tend to be both big
and heavy, thus making them very inconvenient to transport. In addition to this, they
often come with software which isn’t very user friendly and data heavy, making them a
headache to use when trying to get simple data.
On the other hand, crane scales are almost small enough to fit in your pocket, cheap, very
easy to use, and still has the ability to measure force with almost the same level of
accuracy[1]. Having said that, they’re definitely not perfect, but, then again, what is?
One of the issues with a crane scale is they can only compute force production, not rate of
force development, time to peak force, etc. It also doesn’t pause on ‘peak force’, meaning
you have to video record it and use the scrubbing feature to analyse the peak force value
(more on this later). Despite these minor problems, the benefits of the device far outweigh
the issues.

2) WHAT CAN I USE THE CRANE
SCALE FOR?
The crane scale can be used for many different purposes, the most popular of which are:
1. Measure an athlete’s maximum force capacity (i.e. their strength).
2. Measure the effectiveness of training interventions.
3. Reduce injury risk (by increasing their relative strength capacity and understanding
their “freshness/readiness to train”).
4. Monitoring fatigue (understand the athlete’s “freshness/readiness to train”).
5. Comparing athletes’ and creating competition.
6. Measuring between-limb asymmetries.
Measuring an athlete’s strength
As the old saying from Peter Drucker goes, “what gets measured, gets improved.” Measuring
an athlete’s strength (i.e. maximum force capacity) is, therefore, vital if you’re serious about
improving them as an athlete. As I’m sure you’re already aware, power is a
critical component to athlete success in so many sports [2], and the power equation goes
like this:
Power (W) = force (N) * velocity (m/s)
In plain language, if you increase an athlete’s strength (i.e. force) and maintain their velocity
(i.e. speed of movement), then you’ll increase their power output. As a result, you can clearly
see how important it is for measuring and improving an athlete’s strength (i.e. force
production).
Measure the effectiveness of training interventions
This use is simple and ties in to the point above. If you can measure how strong an athlete is
before you implement your training programme designed to improve their strength, then
you’ll be able to tell whether that intervention was actually successful or not.
Now, of course, you can measure an athlete’s maximum strength (i.e. maximal force
capacity) by using a dynamic 1RM test, but they are often time-consuming, tiring for the
athlete to perform, they place the athlete at risk of injury, and strength fluctuates daily, so
measuring an athlete’s true maximum can be tricky. With the crane scale, on the other hand,
these issues are eliminated.

2) WHAT CAN I USE THE CRANE
SCALE FOR? (CONTINUED)
Reduce injury risk
This is a big one for any coach or practitioner who is in the business of reducing their
athletes’ risk of injury, so to speak. Quite simply, we know that stronger athletes get injured
less [3]. This means that if you can quickly and easily assess an athlete’s maximal strength
(i.e. maximal force capacity), then you can ensure that you’re making them stronger
and therefore less prone to injury; simple.

Monitoring fatigue
Fatigue is typically referred to as a reduced capacity for maximal performance [4]. If you wish
too, you can read more about fatigue and how to monitor it here. So, for that reason, it
would seem that the best way to measure fatigue directly would be by using a maximal
effort (i.e. maximal performance) test. And, as the theory goes, if an athlete is tired or
fatigued, for example, their maximal physical output (e.g. IMTP test of countermovement
jump) is likely to be reduced and thus demonstrate this fatigue.
Monitoring an athlete’s fatigue and readiness-to-train can often be complicated and timeconsuming. However, using the crane scale to measure peak force in the IMTP makes this
much quicker and easier. Also, because the IMTP is an isometric exercise, the residual
soreness and fatigue from using this test is minimal in comparison to a 1RM back squat, for
example.
Measuring an athlete’s maximal strength on any given day may help you to determine how
“fresh” they are for training on that day. This will, in turn, help you make any adjustments to
their training prescription (e.g. training intensity or volume).

2) WHAT CAN I USE THE CRANE
SCALE FOR? (CONTINUED)
Comparing athletes and creating competition
By obtaining the relative strength (N/kg) of each athlete within a team, for example, you can
compare each athlete against one another and even share the results with them all. This
provides clarity as to who the strongest and weakest athletes are. Having things such as a
leader board can work well for building athlete buy-in and generating inter-team
competition.
It is, however, important to understand that an athlete’s relative strength is just “one colour in
a palette”. For example, there are many other aspects of performance, such as rate of force
development. So, just because one athlete is stronger than another, it does not mean they
are a better athlete or are also more explosive than the other.
Measuring between-limb asymmetries
At present, it is becoming common within the world of high-performance sport to measure
between-limb asymmetries by conducting the IMTP and analysing performance using dual
force plates – click here to see what dual force plates are. However, this calibre of
equipment can cost of thousands of dollars, not only as a once-off payment, but every year.
So, for the coach/practitioner working on a shoestring budget, this won’t be an option.
If this is you, there may be hope for you yet, and we’ll do our best to help you in every way
possible. For example, it may well be possible to assess between-limb asymmetries with a
crane scale simply by using a single-leg IMTP, though this has yet to be scientifically
validated. Having said that, the single-leg IMTP has been shown to be reliable when
measuring peak force [5].
As such, we see no reason for you not to try this and perform your own in-house research
and data collection with the single-leg IMTP and the crane scale. Not sure where to begin
with doing this? Simply replicate the procedures conducted in this study but with a singleleg IMTP. And, if you need to know more about the single-leg IMTP, then check out this
study.

3) HOW TO USE THE CRANE SCALE
This device is extremely simple to use. Firstly, it’s important to know that the crane scale has
a maximum load capacity of 300 kilograms, 661 lbs, 2942 N. While this will be sufficient for
most athletes, it won’t be strong enough for everybody. For example, elitelevel weightlifterswill likely be too strong for this device.
To begin, unbox the crane scale and insert 3 x AA batteries (not included). Follow the
instructions to piece it together. Once you’re done doing that, simply press the “ON/OFF”
button to switch it on. Once it’s switched on, press the “UNIT” button and select the units you
wish to measure in – we recommend you use ‘kg’ as the performance recording sheet
provided is pre-set to kg. Once that’s done, you’re ready to begin testing.
IMPORTANT: you’ll need to use a smartphone with video scrubbing (e.g. iPhone) in order to
determine the peak force value as the device will, unfortunately, not freeze and hold this
value. When the athlete is ready and you’re ready with the camera, simply start recording
and instruct the athlete to perform the test.

4) HOW TO PERFORM THE TEST
Step 1: setup all of the equipment
Step 2: weigh the athlete (record in kg)
Step 3: conduct the test using the information below
The IMTP requires individuals to pull on the bar with maximum effort for a continuous 3-5
seconds for a total of 3-5 times (i.e. trials). We recommend you perform 5 trials of 5-second
repetitions with 1-minute of rest between each trial. Administration of the IMTP test requires
a standardised protocol to get the most reliable data.

Equipment required
• Crane scale (300 kg load capacity)
• Stable surface (e.g. a weight plate will work – a cast iron plate is best)
• High-capacity, heavy-duty ratchet straps (300 kg load capacity)
• High-Strength Carabiner (300 kg load capacity)
• Lifting straps** (essential)
• Video camera with scrubbing ability (e.g. iPhone)
• Performance recording sheet (you can download one here)
**Lifting straps MUST be used to ensure that grip strength is not a limiting factor [6].

4) HOW TO PERFORM THE TEST
(CONTINUED)
The Setup
The individual being tested should be sufficiently warmed up and be familiarised with the
protocol. Body positioning is critical during the IMTP and can affect the outcome/data
produced. Dos’Santos et al. [5] reported that hip angle significantly affects peak force and
RFD, with a hip angle of 145° recommended as optimal. Two practice trials of the IMTP
before recording will help prevent intra-individual errors.
The barbell must be placed at the height of an individual’s mid-thighs when they are in a
slight RDL position. Secondly, the athletes should be educated on your cues as well as the
signal for when to start the pull. Cueing is important and can help produce the best results
from your athletes. Test administrator cues should be concise, sharp, and consistent whilst
avoiding over-explanation. Here’s an example of the cues I give when administering the test:
• Step onto the plate with thighs touching the bar.
• Wrap your hands around the bar without pulling.
• Shoulders back. Chest up. Look straight ahead.
• 3, 2, 1, PULL!
Both testers and athletes should practice (i.e. familiarise) the testing protocol multiple times
before implementing the test to collect real data to ensure they are completely familiar with
the process.
As it’s often easiest to understand what to do by watching a video, we filmed the testing
procedure for you to make your life easier. So, watch the video below to see the IMTP using
the cranes scale in action.

5) HOW TO RECORD YOUR DATA
Remember, you must record the crane scale screen during the test so that you can analyse
the performance data afterwards. Once you’ve completed the test and filmed the screen.
You then need to scrub through the video and find the peak force value. Once you’ve found
that value, simply enter the data into the performance recording spreadsheet (download it
here) and it’ll do the rest for you.
Watch the video below to see the data analysis in action.

6) NORMATIVE DATA
Here is some normative data collected from multiple sources to help you understand the
performance of your athletes.
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8) DISCLAIMER
Please review the following User Agreement carefully before doing anything else. You
should also read our Privacy Policy.
Science for Sport Ltd strongly recommends that you consult with your physician before you
or your athletes/clients beginning any exercise program or testing.
Science for Sport Ltd is not a licensed medical care provider and represents that it has no
expertise in diagnosing, examining, or treating medical conditions of any kind, or in
determining the effect of any specific exercise on a medical condition.
You should understand that when you and/or your athletes participate in any exercise or
exercise program, there is the possibility of physical injury. If you and/or your
athletes/clients engage in this exercise or exercise program, you agree that you do so at
your own risk, are voluntarily participating in these activities, assume all risk of injury to
yourself, and agree to release and discharge Science for Sport Ltd from any and all claims or
causes of action, known or unknown, arising out of Science for Sport’s negligence.
By using this device and performing this test, you take full responsibility for yourself, your
athletes/clients, and all other who may be involved. Science for Sport Ltd accepts no
responsibility for your actions whatsoever.

