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1. Introduction

Generally, precise measurement is the key to an experiment. The TIMER has adopted the advanced quartz material, which makes its time precision of measurement can reach 0.0001s, precision of frequency can reach 0.1Hz. The TIMER can measure the time through two photogates.

By following this guidebook, you will learn to collect Velocity, Acceleration, Cycle of pendulum, Frequency and other data via the TIMER.

The TIMER package contains the components that you need to do a precise experiment, includes: TIMER, Photogate (two pcs), Fixed bolts, Data cable, 9V power adapter and User’s manual.

2. Instructions

Precautions:

1. The TIMER only can be combined with the matching sensor and data cable, should not be in mixed usage with other collection systems.

2. Power for the TIMER is supplied by the standard power adapter, use other types of power adapter may damage the TIMER or sensor.

3. Control Panel
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4. Function Button & Indicator

	Button
	Function

	Mode selection button
	Including five working modes, user can switch between the five modes.

	Indicator of mode
	Lights on: the working mode.

	Button of channel A
	Can activate or deactivate the indicator of channel A; also can start or stop the stopwatch under the stopwatch function.

	Indicator of channel A
	Lights on: the display will show the data transmitted from channel A.

	Button of channel B
	Can activate or deactivate the indicator of channel B.

	Indicator of channel B
	Lights on: the display will show the data transmitted from channel B.

	Reset button (0.0)
	Initialize the collected data to 0, or start a new measurement, and clear all data stored.

	Memory button (M)
	Storage and Playback the collected multiple light blocking time of photogate under the Interval mode.


5. Photogate

Connect the Photogate to channel A or channel B via data cable. When the TIMER is power on, the corresponding channel indicator will light. When there is no light-blocking object passing through the photogate, the status light is green; and when there is a light-blocking object passing through the photogate, the status light turns colorless.

Up to two photogate can be connected to the TIMER at a time, user can do measurement with one photogate or two photogates. In order to facilitate the distinction, photogate connected to channel A is called photogate A, and photogate connected to channel B is called photogate B.
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6. Stopwatch Mode

When start the stopwatch mode, the unit of this TIMER is “second(s)”. Under the range of collection is 0.01~59.99s, the accuracy is 0.01s; under the range of collection is >1min, the accuracy is 1s. The max. range of stopwatch function is 199 minutes 59 seconds.
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7. Interval Mode

When choose the Interval mode, the accuracy of TIMER can reach 0.001s. The figure below shows how to reach three-stopwatch function by using TIMER and two photogates.
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Interval mode of three-stopwatch function:

Stopwatch A begin timing from the start of the blocking of Photogate A, stop the timing at the end of the blocking of Photogate A, the measurement is the light-blocking time of Photogate A; stopwatch B begin timing from the start of the blocking of Photogate B, stop the timing at the end of the blocking of Photogate B, the measurement is the light-blocking time of Photogate B; stopwatch AB starts timing from the start of the blocking of Photogate A, stop the timing at the end of the blocking of Photogate B, the measurement is the time passing from Photogate A to Photogate B.

Function of three stopwatches can be used at the same time, user can collect three time at one time. Indicator of channel A and channel B are controlled by the corresponding button A and B, the display interface is showing the time of corresponding indicator which lighted on.

1. Use of single Photogate

Connect a photogate to the port A of TIMER, press down the button of channel A, button A lights on and the indicator A will light on. Press down the Mode selection button till the light of Interval is on. The interface will displace the blocking time of photogate A.
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Method of use: pass through the photogate by your finger, and observe the value displayed in the interface. The interface shows the change of time that when your finger begin to blocking, the TIMER start timing, and stop timing when your finger no longer blocking. The displayed interval means the blocking time of your finger passing through the photogate. When your finger passing through the photogate and is light-blocking, photogate indicator turns from green to colorless; if not in blocking, it turns green again.

2. Use of double-photogate

Use two photogates can measure the time interval of passing through the Photoagte A and Photogate B.

Method of use: press down both buttons of channel A and channel B, and the corresponding indicator will light on.press down the Mode selection button till the Interval indicator lights on. (please note: when reset the TIMER, photogates are not in blocking.)

Pass through the Photogate A first by your finger, then pass through the Photogate B, the TIMER will begin timing from the blocking of Photogate A, then end up with the stop of blocking at Photogate B.
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3. Measure the velocity and acceleration

Velocity

Install a known-wide baffle onto the cart, then make the cart passing through the photogate. The wide of baffle is known, it is easy to get the velocity of cart via the TIMER.

The TIMER will record the time of cart passing through the Photogate, according to the formula “v = d (distance of blocking) / t (time of blocking) can get the velocity of running cart.
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Acceleration

Measure the acceleration by using two photogates. According to the formula “Acceleration = velocity difference / time = (VB - VA) / time”, we can get the velocity of point A (at Photogate A) and velocity of point B (at Photogate B). The time that passing through from Photogate A to Photogate B can be read on the display interface.

8. Frequency Mode

The TIMER can be used to measure the regular frequency of object which passing through the Photogate. The measuring range is 0.1Hz~19999Hz. If the testing frequency is lower than 100Hz, it is recommended to use the “Period Mode” to measure the Object’s Motion Period, then calculate its frequency via the formula “Frequency = 1 / period”.

Other applications of Frequency Mode:

1. Measure the angular velocity of gear rotation motion

2. Frequency of spring vibration

3. The rotational speed of engine

9. Period Mode

The TIMER can be used to measure the motion cycle of object which passing through the Photogate.

Till the pendulum has swung three times, the display interface will show the value of period (this is in order to eliminate the calculation error caused by the different starting position of swing). The every shown value is half of the actual period of pendulum (this is because in a swing cycle of pendulum, the pendulum has passed through the photogate twice).

10. Count Mode

The TIMER can be used to record how many times that the object has passed through the photogate. There are two independent counting channels: A and B. Each time can count up to 19999 times. The Reset button in Count Mode has two functions: press one time, to stop counting and show the number of light blocking times; press twice, to clear the data.

11. Advanced Memory Button

Not press the Reset button, to build a new experiment, the display interface will update the new experimental data automatically. Different from resetting the TIMER to start a new experiment, the last experimental data will be saved automatically, and the TIMER can playback the time of light blocking passing the Photogate A, the time of light blocking passing the Photogate B, the time of light blocking passing from Photogate A to Photogate B.

12. Timing Function: A to B for multiple targets measurement

The TIMER can be used to measure movement intervals of multiple targets which starting from Photogate A, and reach to Photogate B. Begin timing when the blocking start from Photogate, and the TIMER will record the time of all the target passing through the Photogate every time. Meanwhile, the screen will display the time. User can browse the saved moving time of last ten moving targets by pressing the Memory Button. As shown below:
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13. Table of Specification

	Basic parameter
	20 MHz crystal; 0.4ms time interval resolution; 0.0001s display resolution

	Input voltage
	9 V DC / 500 mA (inside is positive, outside is negative)

	Power supply
	9 V DC or 9 V battery

	Interface for sensor
	RJ-45 port

	Interval mode
	0.0001s resolution, max. Range is 19,999s;

Three independent storage modes of interval: Photogate A, Photogate B, Photogate A to Photogate B

	Frequency mode
	There are A, B, A to B and B to A four measurement modes of frequency; max. range is 19,999 Hz, accuracy is 0.1Hz

	Period mode
	A and B are two independent channels can be measured independently, the max. range can reach 19,999s

	Stopwatch mode
	0.01~59.99, accuracy is 0.01s; 1~199min59s, the accuracy is 1s

	Count mode
	A and B are two independent channels can be measured independently, the max. range can reach 19,999


14. Troubleshooting Tips

	Problem
	Solution

	When turn on the switch of the TIMER, it is not working.
	Turn off the TIMER, then open it again;

If the power supply is battery, change the battery, then open it again;

If the power supply is an external power supply, please check whether the socket is abnormal;

Replace an external power line to try again.

	When the TIMER is used with Photogate, the screen display error.
	When the photogate is not in the state of light-blocking, press the Reset button, then, the indicator of photogate should be green;

Check the battery, defective battery can cause an error to the display;

Sometimes external bright light might cause interference to photogate, pass through the photogate with your finger, or restart the TIMER.
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