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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
n/a
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
n/a
5. Will the filming need to take place in multiple locations? Y, two buildings walking distance apart


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Frederik Hammes: Incubators are essential for many microbial methods, particularly culture-based analysis of drinking water. Here we address the need for low-cost incubators for use in locations with limited infrastructure [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Frederik Hammes: We will detail the construction of an adaptable, low-cost, and transportable incubator using commonly available materials that operates under a range of conditions and performs similarly to laboratory-based models [1]. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Ariane Schertenleib: This method can be used for any activity requiring an incubator that can maintain a constant temperature in locations with or without a reliable access to grid-based electricity [1]. 

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Ariane Schertenleib: It is possible to use different components than those described here as long as they fulfill the electrical requirements, although different components may influence how the incubator performs [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera



Introduction of Demonstrator (Said by you on camera):

1.5. Frederik Hammes: Demonstrating the procedure will be Jürg Sigrist and Christian Ebi, technicians from our laboratories [1][2].
 
1.5.1. Interview style: Author saying the above 
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.



Section - Protocol
2. Heating Unit Assembly
2.1. Before assembling the heating unit, gather one 280- x 250-millimeter support plate [1], two 60 x 60 x 25-millimeter axial fans [2], four 20-millimeter long spacers with an internal diameter of 4.25-millimeters [3], one luster terminal with three pins [4], four M4 and one M3 screw nuts [5], eight M4 and one M3 washers [6], and four M4 and one M3 screws [7] [8].
2.1.1. WIDE: Talent placing support plate onto bench
2.1.2. CU: Shot of axial fans
2.1.3. CU: Shot of spacers
2.1.4. CU: Shot of terminal and pins
2.1.5. CU: Shot of screw nuts divided by group
2.1.6. CU: Shot of washers divided by group
2.1.7. CU: Shot of screws divided by group
2.1.8. [bookmark: _GoBack][Added shot]: CU: Shoot of screw nuts, washers and screws [Author Note]: Shot with number “2.1.5, 1st take” during the filming. We propose that this shot replaces the shots 2.1.5, 2.1.6 and 2.1.7, as this material is used only together. [Note to the video editor]: I don’t know how it is slated.
2.2. Next, drill the appropriate anchorage holes into the support plate for securing the axial fans and the luster terminal [1].
2.2.1. MED: Talent drilling anchorage holes [Author Note]: Shot in 2 parts: 2.2.1, 1st take: pre-holes drilling; 2.2.1, 2nd take: drilling of holes
2.3. When all of the holes have been drilled, use two M4 screws, two screw nuts, and four washers per fan to anchor the axial fans in the center of the support plate [1], using the spacers to maintain space between the fans and the support plate [2].
2.3.1. MED: Talent securing one fan into support plate
2.3.2. CU: Shot of space between fan and support plate/being placed between fan and support plate
2.4. Use M3 screw, screw nut, and washer to anchor the luster terminal to the support plate [1] and secure the fan cables [2]. 
2.4.1. MED: Talent anchoring luster terminal to support plate
2.4.2. CU: Fan cables being connected to luster terminal secured with cable tie. 
2.5. Then connect the fan cables with the luster terminal. Connect the positive [1] and negative cables of each fan together [2-TXT].
2.5.1. CU: Positive cables being connected and fixed to the luster terminal [Author Note]: Shot includes cable preparation
2.5.2. CU: Negative cables being connected TEXT: Speed sensor not required [Author Note]: Shot includes cable preparation
3. Control Unit (Power Supply) Assembly
3.1. To assemble the control unit, gather the universal enclosure [1], on-off switch [2], direct current-direct current converter with an input voltage range of 9-36 volts and an output voltage of 12 volts [3-TXT], a proportional-integral-derivative temperature controller with a 12-35 volts/direct current operating voltage [4-TXT], a 12-15-millimeter cable gland with a clamping range of 2-7.5 millimeters [5], a temperature sensor platinum-100 [6], and an alternating current power supply [7-TXT].
3.1.1. WIDE: Talent placing universal enclosure into bench
3.1.2. CU: Shot of on/off switch
3.1.3. CU: Shot of DC/DC converter TEXT: i.e. DC/DC converter
3.1.4. CU: Shot of PID temperature controller TEXT: i.e. PID temperature controller
3.1.5. CU: Shot of cable gland
3.1.6. CU: Shot of pt100 temperature sensor
3.1.7. CU: Shot or AC power supply TEXT: i.e. AC power supply
3.2. Use a drill and a jigsaw to mill the openings for the PID (P-I-D) temperature controller, on/off switch, and cable glands into the enclosure [1], and place the on/off switch and cable glands [2] 
3.2.1. MED: Talent milling at least one opening
3.2.2. [Added shot]: MED: On/off switch and cable glands being placed. [Author Note]: Shot with number 3.2.2
3.3. Connect the positive cable of the AC power adapter to the on-off switch [1] and the negative cable of the AC power adapter to the negative voltage input of the DC-DC converter [2].
3.3.1. CU: Positive cable being connected to on-off switch, with AC power adapter visible in frame as possible
3.3.2. CU: Negative cable being connected to DC/DC converter, with AC power adapter visible in frame as possible
3.4. Use a cable to connect the on-off switch to the positive voltage input of the DC-DC converter.
3.4.1. CU: Cable being connected to positive voltage input of the DC/DC converter [Author Note]: Shot includes cable preparation

3.5. Connect terminal one of the PID temperature controller to the DC negative wire from the heating unit connection [1] and to the negative voltage out terminal of the DC-DC converter [2].

3.5.1. CU: Terminal 1 being connected to negative wire + cable bridge being placed
3.5.2. CU: Terminal 1 being connected to negative voltage out terminal

3.6. Connect the DC positive wire connected to the heating unit to the terminal four of the PID temperature controller [1] and to the terminal two of the PID temperature controller [2].

3.6.1. CU: Terminal 2 DC positive wire being connected to terminal 4 + cable bridge being placed
3.6.2. CU: Terminal 2 4 being connected to DC positive wire terminal 2 + cable bridge being placed

3.7. Connect terminal two of the PID temperature controller to the positive voltage out terminal of the DC-DC converter [1] and connect terminal five of the PID temperature controller to the command wire connected to the heating unit [2]. 

3.7.1. CU: Terminal 4 2 being connected to positive voltage out terminal
3.7.2. CU: Terminal 5 being connected to command wire

3.8. Connect the temperature sensor to terminals 10, 11, and 12 [1-TXT].

3.8.1. MED: Talent connect sensor to at least one terminal TEXT: Connect red temperature sensor cable to terminal 11

3.9. Then use hook and loop tape to anchor the DC-DC converter to the bottom of the enclosure [1] and close the universal enclosure [2].

3.9.1. CU: Shot of bottom piece of tape, then converter being attached to bottom of enclosure/tape
3.9.2. MED: Talent closing enclosure

4. Incubator Electrical Core and Incubator Assembly

4.1. To set up the incubator electrical core, gather two 100- x 200-millimeter, 12 volt/20 watt-self-adhesive heating foils [1] and connect the DC negative wire from the control unit to the luster terminal [2] , and with one conductor of each of the heating foils and the negative wire of each fan [3].

4.1.1. WIDE: Talent gluing foils onto support plate
4.1.2. CU: DC negative wire being connected to the conductors luster terminal
4.1.3. CU: DC negative Heating foil conductors wire being connected to negative wires of fans

4.2. Then connect the DC positive wire coming from the control unit with the positive cable of each fan [1] and connect the command wire from the control unit to the remaining two conductors of the heating foils [2].

4.2.1. CU: DC positive wire being connected with positive cable of fan
4.2.2. CU: Command wire being connected to remaining conductor(s)

4.3. To assemble the incubator, gather an incubator shell [1] and support rack [2].

4.3.1. MED: Talent placing shell into bench
4.3.2. MED: Talent placing support rack onto bench

4.4. Place the incubator shell on its side with the incubator door on one side of the shell [1] and place the support plate with the heating unit at the bottom of the incubator shell [2].

4.4.1. MED: Talent placing shell on side, with incubator side door visible in frame
4.4.2. CU: Plate being placed at bottom of shell

4.5. Place the support rack on top of the heating unit, leaving a minimum of 10 centimeters between the heating unit and the support rack [1] and place the temperature probe on the support rack and secure it [2]. 

4.5.1. CU: Support rack being placed onto heating unit
4.5.2. CU: Probe being placed and secured onto support rack

4.6. Drill holes into the door of the incubator to allow insertion of the cables [1]. Close tightly the incubator [3] and connect the incubator to the power source [2].

4.6.1. MED: Talent drilling showing hole
4.6.2. CU: Incubator being connected to power source
4.6.3. [Added shot]: MED: Incubator being closed, control unit placed on top of the incubator. [Author Note]: Shot with number 4.6.1, 2nd take, we propose that this shot is placed before 4.6.2. 

4.7. Then power on the incubator [1] and adjust the settings of the PID temperature controller as experimentally appropriate [2-TXT].

4.7.1. MED: Talent powering on incubator
4.7.2. CU: Sensor temperature being adjusted TEXT: See text for sensor setting suggestion details 
Section – Results
[Note to the video editor]: The uploaded figures after the shoot that should be used are: Figure5_final; Figure6_final; Figure7_new; Figure8_new
5. Results: Representative Incubator Shell Testing 

5.1. For the representative incubator set-ups [1], the time to reach the set temperature in the incubators was influenced by the ambient temperature and the material of the incubator shell [2].

5.1.1. LAB MEDIA: Figure 10
5.1.2. LAB MEDIA: Figure 11

5.2. At an ambient temperature of about 27 degrees Celsius, the three incubator set-ups reached the set temperatures in a similar amount of time [1] to the performance of a standard incubator [2].

5.2.1. LAB MEDIA: Figure 11a: JoVE Video Editor: please emphasize red line 
5.2.2. LAB MEDIA: Table 3: JoVE Video Editor: please emphasize Test 1:27 °C of ambident temperature data boxes

5.3. In cold environments, the incubators with thicker shells reached the target set temperatures more slowly than under a normal ambient temperature [1] but in a similar amount of time to each other [2], while the incubator with the thinner insulation never fully reached the set temperatures [3].

5.3.1. LAB MEDIA: Figure 11b: JoVE Video Editor: please draw bracket from 0-when two dotted lines reach red line or similar animation to emphasize length of time to reach set temperature
5.3.2. LAB MEDIA: Figure 11b: JoVE Video Editor: please emphasize point at which both dotted data lines cross red line
5.3.3. LAB MEDIA: Figure 11b: JoVE Video Editor: please emphasize solid data line

5.4. In a warm environment, the three incubator set-ups reached the target temperature in under 10 minutes [1].

5.4.1. LAB MEDIA: Figure 12c: JoVE Video Editor: please emphasize point at which all date lines cross red line

5.5. When the set temperature of 37 degrees Celsius was lower than the ambient temperature of 39 degrees Celsius [1], however, none of the incubators could lower the temperature, resulting in overheating for all three incubator set-ups [2].

5.5.1. LAB MEDIA: Figure 11c: JoVE Video Editor: please emphasize red line
5.5.2. LAB MEDIA: Figure 11c: JoVE Video Editor: please emphasize all three data lines

5.6. In similar environments, the three incubator set-ups consumed 0.22-0.52 kilowatt hours/24 hours less energy [1] than the standard incubators tested [2] and, under all setups and conditions, the growth of E. coli and total coliform was successful [3] and comparable to the growth observed in standard incubators.

5.6.1. LAB MEDIA: Table 3: JoVE Video Editor: please emphasize Test 3:27 °C of ambient temperature data cell
5.6.2. LAB MEDIA: Table 3: JoVE Video Editor: please emphasize standard incubator power consumption data cells
5.6.3. LAB MEDIA: Table 3: JoVE Video Editor: please emphasize Test 5:Yes data cell




Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Ariane Schertenleib: The choice of the shell is critical. An incubator with a more insulating shell will perform better in terms of time to reach the set temperature and in power consumption (Step: 4.3) [1].

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Ariane Schertenleib: It is advised that the construction and wiring of the electrical components be performed by a person skilled in the electrical field [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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