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Overview
The Hydrolapse is a complete system for documenting long term, shallow underwater environments. The system may be used in 
fresh or salt water, at depths of 100 ft (30 meters). All of the described sub-assemblies are included. Each system is configured and  
tested at our factory.

The system includes a high capacity battery pack, watertight housing, and submersible photographic strobe, allowing unattended 
time-lapse of marine processes for up to six months at a time.

Quick Test
1. Open the housing by placing the system on it's face, removing the wing nuts at the other end, and lifting the internal 

assembly straight up, for a few inches.

2. Flip the toggle switch to the ON position. This will apply power to the camera and the controller.
 

3. Once the power is connected, the DigiSnap (bottom of the internal metal plate) should immediately blink amber once, 
followed by a long green flash, and then a few moments later will quickly blink four times green.

4. The system is pre-configured to take pictures once every 2 minutes, for an indefinite time. The strobe should charge and the 
camera should take the first picture about 20 seconds after turning the power on.
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Items included:

Cylindrical Acrylic Housing

High capacity internal battery pack.

Harbortronics Battery Converters (2).

Harbortronics DigiSnap 2700.

Canon  1100D  Digital  SLR  and  18-
55mm Zoom lens.

16 GB memory card.

Desiccant pack, cables, manuals and 
spare parts (not shown).

Internal and External mounting plates

Sea & Sea YS02 underwater 
photographic flash

System Components 

Digital Camera
There are a host of considerations to evaluate when choosing a camera model for time-lapse photography, particularly for long term 
operation in the field. The ultimate goal of your project is to collect a series of images over a long period of time, regardless of the 
environmental conditions. Shutter life, image quality, power consumption, temperature variations, and of course reliability are major 
concerns. We have done the research for you, and believe we have chosen the optimum available camera for the application. Please 
note that we may switch to a different camera model at any time, as technology and product offerings change. We are constantly 
evaluating new cameras for suitability, and rest assured, we have your best interest in mind!

Over the past 14 years we have developed systems based on a number of camera models, from several manufacturers. There are a 
number of characteristics which make a camera useful for long term time lapse, including shutter release and power connections, 
manual focus characteristics, power draw, price, etc. The camera we currently recommend is the Canon Rebel T3 (1100D).

Given some extra effort and cost, we may be able to use your current camera, but we strongly recommend using our recommended 
camera model. These cameras use industry standard connectors, draw negligible power between pictures, and yield excellent image 
quality.

Canon 1100D (Rebel T3)
The Hydrolapse currently includes the Canon 1100D, which use a 12 MPixel, APS-C sized sensor, with the standard ‘kit’ lens from 
Canon, providing a good range of usable zoom. The lens has a focal length of 18-55mm, which is equivalent to 27-82mm in the old 
35mm reference format.

We install a 16 GB memory card in the camera. This is large enough to hold about 2000 images, when taking lowest compression 
highest resolution JPEGs. The camera can accept up to 128GB cards. A single large battery pack powers everything in the system, 
including the camera. If the Hydrolapse power is turned off for a long period of time, the clock and other settings in the Canon 
camera may be cleared, and need resetting before use.
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For the lowest power consumption, please configure the following camera settings. Refer to the camera manual for more details on 
these settings.  Instant Review : Off  Auto power off : 30 seconds  Manual focus  Shake Reduction Off

Our standing recommendation is to take pictures at high resolution, low compression JPEG format, and take more pictures than you 
think you will need. It’s very easy to downsize or discard images, but you can’t get more of them after the fact. Given the very high 
resolution of the images, you can do some very interesting post-processing, ending up with movies with in-frame pan and zoom 
effects.

Enclosure
The Hydrolapse is a custom designed acrylic enclosure, whose crush depth is calculated to be about 300 ft of sea water. They are 
individually leak tested to a 30 ft equivalent depth [submerged to 1 ft depth, and an internal vacuum applied], and should operate 
without worry at 100 ft depth.

Any object submerged in water is subject to fouling from marine organisms. Acrylic is certainly no exception to this. If this of 
particular concern at your site, you might consider using a bare copper plate attached to the front of the housing, with a minimum 
sized cutout in front of the lens.

The cast acrylic tube is bonded to the front acrylic plate, which acts as the window for the system. Stainless steel threaded rods are 
attached to the front plate, and provide a solid attachment for the removable rear plate, to which the interior components are mounted. 
The rods extend past the front plate, allowing the system to be rested on the face without scratching the window.

External Mounts
Thick 6061 alloy aluminum plates are attached to the acrylic housing to provide attachment points to a mounting structure. This alloy 
has good resistance to corrosion and the mounting plates should last for years even in sea water. When attaching to other metal 
devices and structures, please consider the potential for galvanic corrosion issues caused by dissimilar metals. We use stainless steel 
screws to attach the aluminum plates to the housing, which have a fairly low galvanic potential difference.

The mounting plates on the top and bottom of the housing provide both 1/4”-20 and 3/8”-16 mounting threads. Please bolt the camera 
housing to a solid mounting structure, using more than one screw. Please note that the mounting plates are possibly stronger than the 
bond between the mounting spacers and the housing. If your application is in heavy current, you may want to consider attaching a 
security cable through the spare holes of the end plates.

The strobe is attached to the top mounting plate, using an industry standard arm using ball-head clamps. The clamps need to be 
securely hand tightened when installed! If your site has strong currents, we would caution you to use something more solid than the 
ball-head arms.... they work fine in many environments, but may move in strong currents. You may need to design your structure to 
include a direct strobe attachment point. Please refer to the drawing at the end of this document for dimensions, to help with your 
design.
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Internal Plate
An aluminum plate attached to the removable acrylic end plate provides attachment for all of the internal components, such as 
camera and battery pack, and all of the power and control circuitry on the bottom.

This plate is securely, but loosely attached to the acrylic end plate. The other end of the plate has slots to engage with screws on an 
acrylic block, which comprise a floating alignment. There is no need to further tighten any of these mounting screws.

Camera Mount
You may loosen the camera mounting screw from underneath to slide the camera forward and back as needed. Having the lens close 
to the inner wall of the acrylic plate will reduce issue of dust on the inner surface, as well as any light reflections inside the housing, 
but you may want to keep a small gap to accommodate some bending of the front plate at depth.

Battery Pack
The Hydrolapse includes a very high capacity Lithium-Ion rechargeable battery pack, having a nominal voltage of 14.8V, and 42AH 
capacity. This is equivalent in capacity to an average car battery! A ‘universal AC’ battery charger is included with each order, to 
charge the battery pack before deployment. Like all rechargeable batteries, the effective capacity will gradually decline over time and 
use. We anticipate that the battery should give good service for about 3-5 years of constant use (charge/discharge).

The most common battery chemistry for long term, remote applications is lead-acid. Unfortunately, lead-acid batteries have a number 
of drawbacks for this application. An equivalent capacity lead acid battery would add about 40 pounds to the system, and would be 
larger than the housing itself. ALL lead acid batteries (even the sealed ones) can vent gases during charge and discharge, making 
them inadvisable to install within a sealed housing. Most other secondary (rechargeable) battery chemistries have high self-discharge, 
meaning that they won’t work well in a long term application. Li-Ion batteries however, have low self-discharge, are very light-
weight, and quite compact. Good stuff, but not cheap!

The advantages of the lithium-Ion battery pack for this application outweigh the significantly higher price, and allow the high 
capacity battery to reside inside the housing. This compact system can operate unattended for perhaps 5-6 months when taking about 
a dozen pictures per day. 

The battery pack is attached using an industrial 'velcro' material, but given it's weight, it's possible that it may move during shipping. 
You can remove the battery pack from the housing and mounting plate for recharging via the included AC charger.
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Circuitry
All of the electronics and wiring are attached to the internal aluminum mounting plate. The cables that connect the components have 
unique connectors, so you won’t have to worry about identifying cables if any component needs to be replaced.

Time-Lapse Controller
The’ brains’ of the time-lapse system is the venerable 
DigiSnap 2000 series controller, specifically the DigiSnap 
2700. This device, designed and produced at Harbortronics, 
is a digital camera controller, developed to work with a 
variety of digital camera models. The DigiSnap can be 
configured to take pictures at any interval desired, or to 
operate on a daily schedule.

The DigiSnap series of controllers have been in continuous 
production since 1999, and many thousands of units are in 
use around the world.

The DigiSnap 2700 is attached using a 'velcro' like material. 
The settings will be retained with or without power. Please 
refer to the DigiSnap 2700 user guide for more detail.

Battery Converter
While the battery pack provides 13.2 - 16.8 volts depending on the charge state, the DigiSnap controllers operate at 5 volts, and the 
camera requires a different voltage (generally 8V, but model dependent). Harbortronics designed and produces a device to efficiently 
convert the higher battery voltage to those required by the DigiSnap and digital cameras. If a different model camera is going to be 
installed, we can adjust the voltage accordingly.

A second Battery Converter is used to power the strobe and interface circuitry. It has been adjusted to output 6V for the strobe.

The Battery Converter circuits are attached to the back of the mounting plate. There is a fuse in each circuit which protects the 
circuits in case battery power is applied backwards. The connectors are clearly keyed, but that doesn't seem to stop some installers! A 
couple spare fuses are taped next to the circuits, or are included with the other system accessories. The fuses stand up from the circuit 
board, and may be dislocated when touching the lip of the housing, when installed by an inexperienced operator.
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Strobe Interface (Hot-shoe to Fiber Optic circuit)
When the camera fires the shutter, the trigger signal from the camera is converted to a bright red optical signal and transmitted via a 
low cost plastic fiber optic cable to the strobe. This circuit was developed at Harbortronics. The fiber optic cable is inserted into the 
blue transmitter device, routed through the removable end cap via a compression seal, and then through the water to the strobe. The 
ends of the fiber must be cleanly cut and inserted fully into the transmitter, and the strobe, in order to properly trigger the strobe. Here 
is a picture of the simplified application. The Hot-Shoe Fiber Optic circuit receives 5V power from a Battery Converter on the bottom 
of the mounting plate. The single screw serves to make contact with the strobe output of the camera hotshoe, as well as retain the 
circuit board. Take care to not over tighten the screw, to prevent damage to the hot-shoe.

Seals
If you are new to underwater equipment, you may be surprised to learn that most seals perform better under higher pressure than they 
do at very little pressure. When under slight pressure, the sealing material (i.e. O-Ring) may move about a bit, and water can leak by 
it. Once pressure is applied, the seal will be compressed into position by the water, and perform very reliably. Most underwater 
equipment should be submerged past the 'splash zone', or some seals may leak a bit. The Hydrolapse uses three wing nuts to fully 
compress to the o-rings, which will allow the system to be used at the surface.

There are five locations in the TLC which use o-ring seals to prevent water ingress.

Removable End Cap
The acrylic end cap uses a O-Ring seal [#162, silicone]. A spare o-ring is provided with each system. Each time the housing is to be 
closed for use underwater, please pop the o-ring out, clean the o-ring well to remove any sand, dust, grit, hair, or anything that could 
cause the seal to not seat perfectly. Use some petroleum jelly (vaseline for instance) to lubricate the o-ring, using your fingers to 
double check that it's perfectly clean.

Clean the edge of the acrylic tube, as well as the groove where the o-ring seats. Use a piece of cloth or paper towel, with a small stick 
or screwdriver to push it along in the slot. Make sure to not leave any foreign material in the slot, nor scratch the acrylic.
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Re-install the o-ring in the slot. When closing the housing, visually check through the back that the o-ring is pressing against the slot, 
and that it is squeezed evenly all the way around. You should clearly see the o-ring squeeze against the plate as you tighten the wing-
nuts. See picture below for the difference between loose and tight.

Strobe Power Cable – At the TLC Housing
A plated brass 'cable gland' provides the seal for the power cable. It is rated for 300 ft submersion depth. There is an o-ring at the face 
of the gland against the acrylic plate. There should be no need to remove the gland, but if you do, please clean and lubricate this o-
ring. Inside the gland, there are tapered metal and plastic pieces, which force a rubber seal against the cable. 

The cap on the gland may be loosened to extend or retract the cable. Please re-tighten firmly, using a wrench, but not so tight as to 
damage the internal pieces or cable.

Fiber Optic Trigger Cable
The fiber optic cable is sealed using a pair of stacked small o-rings [#4, silicone], compressed into a ramped hole by a brass thumb-
screw. This seal design is somewhat hard on the o-ring, so if the fiber is removed and replaced, you may want to inspect and possibly 
replace the o-rings. A generous amount of petroleum jelly is recommended to lubricate the cable and the o-rings. When replacing this 
seal, finger tighten the thumb-screw to compress the o-rings against the fiber. When finger tight, you should not be able to easily 
slide the cable in or out.

Note that this seal may be useful for equalizing the pressure in the rare case that the housing internal pressure drops below ambient 
pressure, and the end cap doesn't naturally pop free. Unscrew the thumb-screw completely, and pull the fiber until the o-rings pop 
out, or if necessary, dig the o-rings out, and replace it later. Once the o-rings have been removed, air will vent, and the pressure will 
equalize, allowing you to open the housing.

Both ends of the fiber optic cable can be removed and reinstalled as needed. Spare cable is provided with each system. The blue fiber 
optic transmitter body can be loosened and the cable will slip out. At the strobe, the cable is simple pressed into the plastic sleeve. 
You will need to cut the ends of the cable very cleanly for light to pass from the transmitter to the strobe.

Optional USB Cable / Plug
A second, identical cable gland may be used to pass a 30ft/10m USB cable to the surface, for image download on-site. If the USB 
optional cable is not used, there may be a brass plug installed in the acrylic plate, using plumbers tape. If for some reason you remove 
this plug, please use PTFE (teflon) tape when re-installing, and perform a leak test before use.

Strobe Battery Compartment
The battery cap on the Sea & Sea YS-02 strobe is modified for use with the power cable. No batteries are used, and this cap may be 
left assembled indefinitely. An o-ring [#10, silicone] is used between the power cable and an internal passageway to provide the seal. 
If this seal is dis-assembled, please use petroleum jelly on this o-ring.

The battery cap itself is sealed using a large blue o-ring, from Sea & Sea. Please use their o-ring grease if this seal is replaced. 

Please note that there are no batteries installed, and there is no reason to disturb these seals.

Tools and Accessories
A desiccant pack is included for use in the housing to minimize internal moisture. This can prevent condensation for forming on the 
inside of the housing. If the crystals eventually turn pink, bake the pack in an oven at about 100C/200F for an hour or more, until they 
turn blue again. Be careful not to melt the bag!

A universal-AC battery charger is provided with each order, allowing you to charge the battery pack. There are lights on the charger 
to indicate when charging or finished. It can take about 7 hours to recharge an empty battery pack.
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A few spare parts have been provided as well. Extra o-rings, fiber optic cable, wing nuts, and a packet of petroleum jelly are 
included.

Configuring the DigiSnap
Now that you’ve verified that things are working, you may want to configure the DigiSnap for your particular application. The first 
time you do this can be trying, but once you’ve gone through the process once, it’ll be easy the next time. If you get stuck, give Mark 
a call!

The DigiSnap should already be configured properly for the camera. All you should need to configure are the time-lapse settings 
within the DigiSnap, and set up the camera for your application.

Take a look at the DigiSnap 2700 manual, which is on the CD Rom supplied with the equipment. This should help you to understand 
how the DigiSnap works with a terminal window, and what sort of operations the DigiSnap can perform.

We would be happy to pre-configure the DigiSnap for your particular application, to ease your project by one more step. Also, feel 
free to call us at your convenience for help in configuring the time-lapse sequence. Although the process is straightforward for some 
people, others need a bit of hand-holding the first time... we understand this!

Connecting to a terminal
If you have a desktop PC, you probably have a serial port on the back of your computer. Use the supplied beige cable (labeled Null-
Modem), to connect the DigiSnap to your serial port.

If you have a laptop or any Mac, you may need to buy a USB to Serial converter, and install it's drivers. These are available at any 
computer store, office supplier, etc. Harbortronics stocks a USB/Serial converter as well. Please make sure to install the drivers for 
the USB-Serial adapter on your computer. This is commonly overlooked problem.

You now need to run a program to open up a terminal window. If you have a windows PC you can use the DigiSnap_Terminal.exe 
program supplied on the CD Rom. If you are using a Mac, you may use the DigiSnap_Terminal app, also on the CD-Rom.

Once you have your terminal program running, and physically connected to the DigiSnap, cycle the power on the DigiSnap (flip the 
toggle switch off and on again), and you should see it present a menu on the screen. You can select the different menus or particular 
commands. Once you have configured the DigiSnap via a terminal, the settings are saved forever, or until the next time you change 
them using this same procedure.

If you have problems getting the 'terminal' working with the DigiSnap, please refer to the “Terminal Instructions” article on the CD-
Rom. If you suspect any problem with our equipment, please call us!

Advanced Time-Lapse
There are a great number of environmental processes that change relative to the movement of the sun. Marine life in particular live 
according to a daily schedule, even at great depths. When documenting these processes, the Advanced Time-Lapse (ATL) feature of 
the DigiSnap controller is most appropriate. With ATL, the camera can be made to take pictures on a daily schedule. Please refer to 
the DigiSnap 2700 manual on the CD-Rom for specific details regarding the configuration menus.

The DigiSnap 2700 controller has a 'real-time' internal clock. This is the clock used for scheduling pictures, not the camera's internal 
clock. You may want to make sure the two clocks are roughly the same, so the time listed in the picture data is consistent with the 
DigiSnap clock. As time progresses, the clocks will drift relative to each other... this drift should be small, but is to be expected.

Simple Time-Lapse
The Simple Time-Lapse mode of operation operates without regard for the time of day... you simply set the desired interval, and the 
camera will take pictures around the clock at that interval. This is most useful for processes that don't follow a set daily schedule, 
such as geological processes, tidal movements, etc.

Before Installation
Before rushing out to the waters edge to deploy the camera, we urge you to spend the time to fully understand the 
system, and play with the configurations so you can maximize your success in the field. We cannot over emphasize this 
point. We have supplied about 3000 time-lapse systems for use on land, and even in this less challenging environment 
the small difficulties of setup and installation are often underestimated.
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General Concepts 

Mounting
Unless you are installing the TLC in still water, you should take note of the currents associated with the site. Rivers and shallow reefs 
can experience a lot of current, which can put more force on this small camera than you might imagine. Make sure your mounting 
structure is sufficiently strong to handle the current, and that the strobe arm is also.

Lighting / Exposure / Focus
Beyond the difficulties of installing a camera, lighting and focus are perhaps the most challenging subject when taking pictures 
underwater. Given that the TLC is intended for time-lapse applications in fixed locations, the variations of lighting and focus may be 
reduced compared to say, scuba photography. 

Given plenty of light at all times, the camera could conceivably be set to auto-focus, and auto-exposure. Realistically, there may not 
be enough light at times, the strobe will not provide light for focusing, and the camera cannot estimate the exposure before the stobe 
fires. We urge you to manually set the focus and exposure, for all applications! You can do this by selecting Manual on the focus 
selector switch at the camera lens. Once the zoom and focus are set, you may want to use gaffer tape on the lens rings to keep them 
from moving in the future.

If you know the distance to the subject before installation, you may be able to preset the focus on land. With an object at the correct 
distance from the camera, let the camera auto-focus on that object, then switch to manual focus. However, when taking pictures 
through an air/water interface, the correct focus distance is changed. The TLC provides whats known as a 'Flat Port', which creates a 
25% magnification of underwater objects. This means that the in-air focus distance should be set to 75% of the in-water actual 
distance. For instance, if the distance from the camera to the object in the water is 4 ft, the camera should be set to focus on land at 3 
ft. This should get you quite close, but as with the exposure, some trial and error in a swimming pool should be on your schedule 
before installing in the field. Using a smaller aperture on the lens will increase the range of acceptable focus beyond the perfect focus 
distance, so it may be useful to keep the aperture small.

Shallow Sites
Consider whether your installation site has ambient light, and how much it will vary. Shallow clear water sites may have plenty of 
sun on some days, but could be dark on overcast / shaded / icy days. If photography is required day and night, the amount of ambient 
light variation is clearly huge. If there is ambient light available when taking pictures, you may be able to set the camera to auto-
expose and auto-focus the scene. However, if there are objects with any motion in the scene, they could be blurred if the ambient 
light drops, and the exposure time increases. 

In scuba photography, using a mix of ambient and artificial lighting is often desired for the best artistic effect. When performing a 
time-lapse monitoring application, you may want to supply enough artificial light to exceed the possible ambient light, so that the 
exposure is more consistent over time.

Deep/dark Sites
If the site has no significant ambient light, the task is somewhat simplified. You must supply enough light to take the pictures, but the 
amount of light, hence the exposure, should not change with time. 

When using a continuously-on light, such as a video light, the camera can be set to auto-expose, and auto-focus. When using 
strobe/flash based lighting, the camera must be preset manually for the correct focus, and exposure.

The TLC was designed to work with an underwater strobe, and is typically supplied with the Sea & Sea YS-02 [45 electrical joules]. 
Depending on the distance from the camera to the subject and angle of view, this may be the perfect amount of light, too little, or way 
more than needed. The strobe has a manual dial for adjusting the amount of output power, so if the subject is very close to the 
camera, the lighting can be reduced. If the scene is at a large distance, or encompasses a wide angle, additional lighting may be 
required.

Adjusting the system for the correct exposure is a trial and error process, but once determined, is quite repeatable. To maximize the 
battery life of the TLC, you could set the camera iris fully wide open, and use only enough strobe power to set the exposure. A wide 
open iris is not always desirable, as it reduces the depth-of-field of the resulting picture. If your subject of interest has a large depth-
of-field, you may need to stop the iris down, and use more strobe power. Note that you can set the exposure time to any reasonable 
number, say 1/30 second, as the amount of light that reaches the camera is determined only by the strobe power and iris setting, not 
the duration of time that the iris is open.

Simulating your site in a swimming pool is the best way to get the camera and strobe set up for correct exposure, and focus.
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At your desk
Learn how to configure the DigiSnap for the time-lapse sequence you'd like to use. You can control the timing of the 
power to the camera and strobe as well.

Play with the camera! Remove the camera from the mount, use the original Canon battery pack (included), and spend 
some time working with the camera features. In the end, your application may demand use of manual settings on the 
camera, and this can be intimidating if you are not already an experienced photographer. Set up a controlled area to 
simulate your eventual site, turn the lights off, and see if your settings give you the results you are looking for. Don't be 
bashful about enlisting the aid of a local scuba diver / photographer. They may be able to get you headed in the right 
direction without too much flailing. You can get recommendations for local underwater amateur photographers at any 
local dive store.

Charge the battery pack... it comes from us with only a partial charge. Figure out a good technique for removing and 
installing the camera assembly.

Design and build a camera mount
The mount must be tailor designed to suit the characteristics of the site. The mount must be designed to be installed 
separately from the camera, as you may want to remove the camera periodically to extract images or charge the battery. 

How much current is there on site? How deep is it... any possibility to get hit by a boat? Is it mounted to the bottom, to a 
floating platform, etc.? What is the bottom like... rocky, sandy, muddy? Can you rely on some short stakes driven into the 
bottom, or should you use concrete weights as an anchor? How far off the bottom do you want the camera? Is it tilted up 
or down?

Here are some possible generic designs to consider, but they are just starting points.

1) Pole mount. In still water, a simple pole driven straight down into mud might be perfectly sufficient. You would need to 
fashion an adapter to mount the camera assembly to the pole, and we can likely help with this as well. If there is a current, a 
simple pole would have to be quite beefy to keep from moving or rotating in the current.

2) A tripod makes a lot more sense in most applications, as it can form a simple rigid structure, made from relatively thin 
members. Three poles could be anchored in the bottom, with their tops bundled together. If the bottom is soft, you might 
drive each pole in separately, and then pull their tops together, and use some sort of prefabricated clamping/tilting 
mechanism to mount the camera. Alternatively, a prefabricated tripod might be a lot simpler... build it on land, and then 
anchor each leg to the bottom.

3) If mounted in a rocky or coral area where there isn't room for a free-standing tripod, you may need to get help from local 
commercial divers to install a mount that meets the needs of the site, as well as local environmental regulations (preserving 
coral for instance). 

Underwater photography class (Just the tip of the iceberg!)
This a rather broad subject, but let's spend some more time on a few details you should consider when setting up your system. 

In most photographic applications, you have several photographic parameters to play with to optimize your image. 
1) Lens aperture (big or small opening in lens). This fundamentally controls how much light reaches the sensor, and also 

affects the depth of field... the distance in front and behind the exact focus point, which still is in good focus.
2) Lens Focal Length (zoom, magnification). This will set the angle of view of the resulting image.
3) Shutter Speed (how long is the sensor exposed to the light from the lens. 
4) Sensor gain (ISO). The sensor gain can be controlled to some extent to be more or less sensitive to light.
5) Lighting... generally, this is just the ambient light, and you don't have much control over this.

In underwater photography, all of the same optical/physics considerations still apply, but there are some additional things to deal 
with.

1) Water clarity. Light attenuates much more quickly with distance than through air, and it is also much more wavelength 
dependent (color filtering). There are frequently things floating in the water, which act like dust in the air... you can't see as 
clearly at distance.

2) Water density. Most photographic lenses are designed to work in air, from the lens to the subject. In water, you generally 
have an additional interface... window to water to subject. This can change the angle of view, and at wider angles, create a 
lot of distortion.

3) Artificial Light source. If there is any ambient light on your underwater scene, then you must be near the surface on a well 
lit day, which is a special application with a very different set of challenges, and deserves it's own discussion. Instead, let's 
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think about more typical underwater photography tasks, where the water depth is sufficient to attenuate much of the visible 
light. This is where the strobe is going to come in handy! 

Let's consider your photographic options in a little more depth.

Lens Focal Length...
The Hydrolapse uses a flat port window, as compared to a dome port. When using wide angle lenses, particularly fish-eye lenses 
underwater, a dome port is essential to address the additional air/water optical interface. The other way to say this is that at the wide 
angle end of the zoom lens (18mm) provided on this camera, you are likely to get more distortion than at the narrow angle (55mm), 
but both may still be useful. The angle of view in the water is going to be quite different than what you would see in the air. Rather 
than going through the math, it's probably easier to experiment.

Light source...
The strobe will output a very intense but brief pulse of light. The exact length of time the strobe is shining depends on the model, and 
the intensity setting on the strobe. Even at the highest intensity setting, it is likely short enough to capture sharp images of moving 
fish. 

The light source should obviously be positioning to point toward the subject at hand, but take care to keep from illuminating the 
water between the lens and the subject. If there is anything floating in the water, it will add lots of 'noise' to the picture. Also, the 
farther the combined distance from the light source to the subject to the lens, the lighting may appear more and more dim and 
reddish, due to the filtering effects of water. Much underwater photography is performed at short distances to minimize these issues.

Start with the strobe set to full power, and if you find the resulting images have plenty of light, then by all means adjust it down. If 
taking pictures fairly rapidly, say one per 5 minutes or less, then the amount of power consumed by the strobe is dependent on the 
strobe intensity setting. If you are taking pics with a long interval between, the strobe will self-discharge between pics, and there is no 
battery savings by setting it to a lower intensity. If you are taking pics of live critters, they are going to be jolted each time the strobe 
fires, but the difference in reaction between a higher or somewhat lower intensity strobe may not be significant. If this is a problem, 
consider custom video lighting, with slowly ramped intensity.

Shutter Speed...
Since the vast majority of the light is coming from the strobe, as long as the shutter is open for a longer period than the strobe is 
shining, the shutter speed is irrelevant. At some point in working with the system, play with the camera shutter speed, imaging 
something in the dark at a distance, until keeping the shutter open longer doesn't add any more light to the image. The shutter speed 
at this point is probably a good one to use in the field. You might start with a shutter speed of 1/30 second, and adjust from here.

Lens Aperture...
The aperture setting affects two independent characteristics, so the setting you chose may be a compromise. If the lens aperture is 
wide open, then it lets in the most light, which is a precious commodity underwater. On the other hand, if the lens is wide open, the 
depth of field is minimized, and unless you have precise knowledge over your subject distance, and have set the camera focus 
perfectly, you may end up with blurry images. At the other extreme, if you close the iris down to a pinpoint, you are letting in much 
less light, but the focus will be good over a much wider range of distances. You might experimenting with an aperture setting of f/8.

ISO...
If the ISO (sensor sensitivity) is turned way up, the sensor will be able to 'see' things in much darker settings. This is a very good 
thing when your lighting is limited. If pushed too far, the resulting images will have a lot of noise. In practice, it is easier to remove 
noise from a decently exposed image, than it is to pull an image out of the dark, so high ISO settings may be very helpful. The Canon 
T3 (1100D) ISO can be set to as high as 6400, but a better starting point might be 3200. If you run into lighting limitations, and need 
just a bit more gain, we might be able to suggest a different camera with higher useful ISO settings.

White Balance...
If most of the light is coming from the strobe, you may want to preset the camera white balance to the flash/strobe setting, rather than 
auto.

At a local swimming pool
Light travels through air with much greater speed and less attenuation than through water. This means that your lighting 
may need to be more intense than on land, and your angle of view through the lens is going to change as well. These 
changes are difficult to compensate without some real world testing.

If you have a local scuba shop, they will very likely have a nearby swimming pool rented on frequent evenings for their 
training classes. This is an excellent opportunity to do your testing, as scuba divers are always interested in underwater 
cameras, acting as models, testing your camera mount design, retrieving things that you have dropped to the pool 
bottom, etc. Most dive stores are easy to work with, and happy to share a pool. Toward the end of the evening when the 
classes are finishing, you may have an opportunity to turn the lights off to test your exposure and lighting. You may want 
to schedule more than one evening... there are a lot of things to test!
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First... double check for leaks!
Remove the camera, the battery pack, and the DigiSnap controller from the system, and keep them dry. Attach some 
extra weight to the outside brackets, and scuba dive with the sealed housing, and watch for leaks for 10 minutes or so at 
the deepest part of the pool. If there are ANY signs of a leak, dry it off, and try again. Please do this with a diver, rather 
than just a rope... if there is a gross leak, you may damage the other electronics before you know you have a leak. 
Realistically a fresh water leak shouldn't damage anything, if left to dry for a few days with no power attached. Take a 
grease pencil with you, and see if you can identify and mark the location of the leak. Call Mark at Harbortronics, and talk 
about how to resolve the leak. If there is any leak, pack up, and go home... don't try to proceed without a perfectly sealed 
housing!

Second... quick focus
OK, you have confidence that you can open and close the housing at poolside, and that the seals are doing their job. 

Place an object under the surface near the pool wall, set at a depth that is equal to the distance you expect between the 
camera and your subjects at the final site. This might be as simple as dropping a weight in the pool along the wall where 
it is say, 5 ft deep.

Install the original canon battery pack into the camera, set the lens to auto focus, and the exposure to program mode. 
You are going to simply use it by hand for this test. 

Have one person hold the open acrylic housing above the surface, and then dip the sealed end into the water vertically, 
so that the end window is submerged a few inches. Now, another person should orient the camera inside the housing, 
and take a picture through the housing window, at that object. The closer you can get the camera lens to the inside 
window, the better... but don't scratch it! If the image saved on the camera looks reasonable, congratulations, you are 
making great progress! The point of this step is to set the zoom at the most appropriate point, and let the camera achieve 
focus at the correct underwater distance, through the air inside the housing, and the acrylic window. You may have to do 
this several times, first to determine the focal length (zoom), and then the focus distance. When you think you have the 
zoom right, use some gaffer tape and wrap around the lens zoom ring, to fix that focal length. Next, when you think the 
image is focused right, switch the lens to manual focus, and tape it's ring. Take another shot with the lens taped, and 
review it closely, preferably on a large screen. Adjust and repeat!

You may now want to configure the DigiSnap for relatively rapid pictures, for instance, every 30 seconds on Simple Time-
Lapse mode to speed up the testing. Re-install the DigiSnap controller.

Re-install the camera, using the power adapter in place of the Canon battery pack. Adjust the camera position so that it's 
close, but not touching the inside of the window, when the assembly is re-installed in the housing.

Re-install the big battery pack, turn the power switch on, and verify that the camera is taking pictures on the test 
schedule. Re-install the camera into the housing, and verify that the image taken through the surface looks correct.

Third... try the mount
It can be very awkward to work with mechanical devices underwater. This is the best opportunity you will have to figure 
out how to secure the camera to the mount while underwater. You really should practice this before you get to the final 
site! What happens if you drop a wrench or screws? Do you need weights on the housing, or is it neutrally buoyant and 
easy to work with? Please note everything will be more buoyant in sea water.

Once you have placed the mount in the pool, and attached the camera, please set up an test object at the anticipated 
distance from the camera. This may involve another simple weighted pole or tripod to hold the test target at the right 
position.

Fourth... Camera settings 
Time to experiment with the photographic settings that you have been thinking about.. strobe power, lens aperture, 
shutter speed, ISO. You will be opening and closing the system frequently, so make sure to have plenty of dry towels to 
work with. We provide a desiccant pack to keep in the housing when deployed, which will keep the interior air dry when 
installed, but when you are working at the pool, the desiccant pack won't be effective during short tests. You will very 
likely get fogging on the inside window, which will be frustrating... stuff in some dry paper towels or toilet paper to try and 
minimize the moisture during testing.

Once you think you are close, turn the pool lights off, and see how it looks!
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At the site
Don't expect things to go smoothly. Schedule more time than you think you will need! 
Set everything up on your preferred time-lapse schedule, install and let it run overnight. Retrieve the camera, and review 
the images. Adjust and repeat as needed.

Specifications
Standard Package [Includes all items described above]

Dry Weight 20.5bs
Weight in water Approximately neutral in fresh water

Shipping Weight 23 lbs

Overall Dimensions 7.7” wide, 8.5” tall, 15” Long  (excluding strobe & arm, connectors)

Shipping Box Dimensions 18” x 15” x 13”

Price as shown Quantity 1: US $5400.00
Quantity 2: US $5350.00
Quantity 3: US $5300.00
Quantity 5+: US $5200.00

The shipping price varies from month to month, and obviously varies significantly with the destination. We normally use Federal 
Express (FedEx) for delivery. We can and have shipped almost everywhere in the world! For shipping in the US, the charge is about 
$85, and for international FedEx, it may be around $200-$300. Please consider these prices as estimates only. We are happy to 
provide a quote upon request for the equipment and delivery.

The Hydrolapse is very much a niche product, and is hand made in the USA to order. Please allow 3-4 weeks to build your order.

Service / Warranty

Philosophy:
Harbortronics is a small private company, and has been in business for about 10 years, starting in a small basement office, and now 
operating out of a 3500 square foot facility with several employees. All of our sales have been derived from word-of-mouth and  
internet searches. We realized early that customer feedback, either directly to us or to other people on the internet, is stimulated by 
one of two reasons... either the customer is irritated by a problem, or they are excited about their experience. One of my goals as the 
Chief Engineer of the company is to reduce the irritations, and try to stimulate excitement! Given the growth of the company, and 
high number of repeat purchases, I'm encouraged that we may be doing things fairly well.

If you have a problem with our equipment, if you have difficulties getting things to work, or have any complaints about how we have 
treated you, my philosophy is to do my absolute best to find a way to satisfy you. That may mean going beyond the legal obligations 
of our warranty, suffer complete loss of profit on an occasional sale, or whatever it takes. It's been immensely satisfying to find that  
over the last decade, this philosophy has created such satisfaction in our customers. We take great pride that of the many hundreds of 
comments on the internet about Harbortronics, there are almost no negative comments! That's not to say that we haven't had our share 
of problems with our equipment, but again, I will do my best to make it right in the end!  -Mark Roberts

Legal:
All Harbortronics products are warranted against any manufacturing defects for a period of one (1) year from the date of purchase. 
Defective products should be returned prepaid to Harbortronics. Harbortronics will at its discretion, repair or replace such products 
without charge, and will return to the customer prepaid. Except as mentioned above, no other warranty expressed or implied, applies 
to this Harbortronics product. All other claims, of any nature, including but not limited to camera damage are not covered. This 
warranty does not cover damage caused by misuse, accident, or abuse. This warranty does not cover consequential damages or other 
incidental  damages.  Some states do not allow the exclusion or limitation of incidental  or consequential  damages,  so the above  
exclusions may not apply to you. Contact Harbortronics at www.Harbortronics.com for service instructions.
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