
(12) STANDARD PATENT (11) Application No. AU 2018209602 B2 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
Swimming and diving aid having a camera 

(51) International Patent Classification(s) 
A63B 35/12 (2006.01) 

(21) Application No: 2018209602 (22) Date of Filing: 2018.01.04 

(87) WIPO No: WO18/134060 

(30) Priority Data 

(31) Number (32) Date (33) Country 
10 2017 101 146.3 2017.01.20 DE 

(43) Publication Date: 2018.07.26 
(44) Accepted Journal Date: 2022.05.26 

(71) Applicant(s) 
Cayago TEC GmbH 

(72) Inventor(s) 
Walpurgis,Hans-Peter 

(74) Agent / Attorney 
Integrated IP, 168 Stirling Highway, Nedlands, WA, 6009, AU 

(56) Related Art 
DE 102015100497 Al 
US 2918889 A



(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES 
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG 

(19) Weltorganisation fr geistiges Eigentum 

Internationales Bnro 

(43) Internationales Verbffentlichungsdatum (10) Internationale Verffentlichungsnummer 
26. Juli 2018 (26.07.2018) W O 2018/134060 A1 WIPOIPOT WO08146A 

(51) Internationale Patentklassifikation: (72) Erfinder: WALPURGIS, Hans-Peter; Austr. 12, 6352 
A63B 35/12 (2006.01) B63C 11/46 (2006.01) Ellmau (AT).  
G03B17/08(2006.01) B63B35/73(2006.01) (74) Anwalt: HERRMANN, Jochen; K6nigstr. 30, 70173 

(21) Internationales Aktenzeichen: PCT/EP2018/050213 Stuttgart (DE).  

(22) Internationales Anmeldedatum: (81) Bestimmungsstaaten (soweit nicht anders angegeben, far 
04. Januar 2018 (04.01.2018) jede verfigbare nationale Schutzrechtsart): AE, AG, AL, 

(25) Einreichungssprache: Deutsch AM, AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, 

(26) Verffentlichungssprache: Deutsch DO, DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, GT, 
.30) .ngabe zur PrHN, HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, 

(30) Angaben zur Prioritit KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, 
10 2017 101 146.3 ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, 

20.Januar2017(20.01.2017) DE NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, 
(71) Anmelder: CAYAGO GMBH [AT/AT]; Achenweg 16, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, 

6370 Kitzbfihel (AT). TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.  

(54) Title: SWIMMING AND DIVING AID HAVING A CAMERA 

(54) Bezeichnung: SCHWIMM- UND TAUCHHILFE MIT EINER KAMERA 

- 10 
11.1 14 20 1 2 1 6 

16.3 12.1 

16.1 
- ~ 11.7 

11.2 
16 11.6 

1121.  

11% 

15.3 11.5 17 18 18.2 15.3 

Fig. 1 

C(57) Abstract: The invention relates to a swimming and diving aid, comprising a hull, which includes a flow channel or is associated with 
a flow channel, the flow channel being associated with a motor-driven water-acceleration system, in particular a propeller; comprising 
a support surface for a torso on an upper side of the hull; comprising hand grips attached to the swimming and diving aid, with operating 
elements on the hand grips for controlling the water-acceleration system by means of an associated motor control; and comprising a 
display facing the support surface for displaying operating parameters of the swimming and diving aid. According to the invention a 
forward-facing camera is integrated into the hull in front of the support surface as seen looking in the direction of travel and connected 
to an electronic control system; the electronic control system is configured to control the forward-facing camera and receive the camera
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(84) Bestimmungsstaaten (soweit nicht anders angegeben, fur 
jede verfugbare regionale Schutzrechtsart): ARIPO (BW, 
GH, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, 
SZ, TZ, UG, ZM, ZW), eurasisches (AM, AZ, BY, KG, KZ, 
RU, TJ, TM), europtisches (AL, AT, BE, BG, CH, CY, CZ, 
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, 
LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, 
SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, 
GQ, GW, KM, ML, MR, NE, SN, TD, TG).  

Veriffentlicht: 
- mit internationalem Recherchenbericht (Artikel 21 Absatz 

3) 

signals; and a switch element for starting and ending a video recording is disposed on at least one hand grip. The invention allows video 
recordings to be made looking in the direction of travel of the swimming and diving aid.  

(57) Zusammenfassung: Die Erfmdung betrifft eine Schwimm- und Tauchhilfe mit einem Rumpf, der einen Str6mungskanal aufweist 
oder dem ein Str6mungskanal zugeordnet ist, wobei dem Str6mungskanal eine motorbetriebene Wasser-Beschleunigungsanordnung, 
insbesondere ein Propeller, zugeordnet ist, mit einer Auflagefische fUreinen Oberk6rper auf einer Oberseite des Rumpfes, mit an der 
Schwimm- und Tauchhilfe angebrachten Haltegriffen, wobei an den Haltegriffen Bedienelemente zur Steuerung der Wasser-Beschleu
nigungsanordnung mittels einer zugeordneten Motorsteuerung vorgesehen sind, und mit einem der Auflageflche zugewandten Display 
zur Anzeige von Betriebsparametern der Schwimm- und Tauchhilfe. Dabei kann es vorgesehen sein, dass in Fahrtrichtung vor der 
Auflagefische eine nach vorne ausgerichtete Frontkamera in dem Rumpf integriert und mit einer Steuerelektronik verbunden ist, dass 
die Steuerelektronik zur Ansteuerung der Frontkamera und zum Empfang der Kamerasignale ausgebildet ist und dass an zumindest 
einem Haltegriff ein Schaltelement zum Starten und zum Beenden einer Videoaufnahme angeordnet ist. Die Erfindung erm6glicht in 
Fahrtrichtung der Schwimm- und Tauchhilfe aufgenommene Videoaufnahmen.



SWIMMING AND DIVING AID HAVING A CAMERA 

The invention relates to a swimming and diving aid, having a hull which comprises a flow channel or 

with which a flow channel is associated, a motor-driven water acceleration arrangement, in particular 

5 a propeller, being associated with the flow channel; having a support surface for an upper body on 

an upper side of the hull; having grips mounted on the swimming and diving aid, control elements for 

controlling the water acceleration arrangement by means of an associated motor controller being 

provided on the grips; and having a display, facing toward the support surface, for showing operating 

parameters of the swimming and diving aid.  

10 

A water vehicle of this kind, used in particular recreationally as a "water scooter," is known from DE 

10 2004 049 615 Al. It comprises a grip arrangement that a user can grasp while he or she rests, 

with a portion of his or her upper body, on top of the hull of the water vehicle. A flow channel, in 

which a propeller is accommodated, is arranged inside the hull. The propeller is driven by an electric 

5 motor that is supplied with electricity via a rechargeable battery.  

With the known water vehicle, precise weight taring is necessary in order to permit operation both 

underwater and on the water. The water vehicle should therefore produce enough buoyancy that it is 

sufficiently capable of floating and consequently cannot sink. The buoyancy should nevertheless not 

?0 be excessive, so that a rapid changeover from water-surface operation to diving operation is 

possible. Because of the dead weight of the internal electrical fittings, the water vehicle must 

comprise in the hull a buoyancy body of sufficient size, which influences the overall size and thus the 

operating dynamics of the water vehicle. Flooding chambers, which fill up with water and ensure 

optimum weight taring during operation, can furthermore be provided inside the hull. For 

?5 transportation out of the water, the flooding chambers are drained so that the water vehicle's own 

weight is low.  

The arrangement of the various components of the water vehicle is selected so that both with and 

without a user on top, the water vehicle rests in the water in stable fashion with its upper side 

30 upward. The mass distribution is such that the water vehicle sits in the water upright and without 

listing. The mass is preferably distributed between the starboard side and port side of the water 

vehicle symmetrically with respect to a symmetry surface proceeding from the bow to the stern of the 

water vehicle.  
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The water vehicle has an external shape that ensures low flow resistance, in order to minimize the 

energy consumption of the water vehicle. The weight of the water vehicle is designed to be such that 

it can be carried.  

5 The document US 6,115,060 discloses a holding system having a receiving sleeve for a video 

camera. The receiving sleeve is closed off, in a viewing direction of the camera, by a transparent 

covering or by an optical element. An aperture, on which a fitting is secured, is introduced into a boat 

hull. The fitting has for that purpose a sleeve having an external thread and having an end-located 

encircling flange. It is inserted through the aperture in the boat hull so that the encircling flange abuts 

0 from outside against the hull. From the inner side of the hull, a flange element having an internal 

thread is threaded onto the external thread of the sleeve so that the rim of the aperture is clamped 

sealedly between the external flange and the internally abutting flange. The receiving sleeve having 

the camera is inserted into the sleeve of the fitting and sealed encirclingly with O-rings. A covering 

cap, which axially secures the receiving sleeve, is threaded at the end onto the external thread of the 

5 sleeve.  

Disadvantageously, when the video camera is fastened onto a boat hull in the manner shown in US 

6,115,060, the camera can be oriented only in the direction of the surface normal line of the boat hull 

in the region of the aperture that is provided. To enable a different direction of view, additional optical 

?0 elements such as prisms are necessary, or the camera must be arranged movably in the receiving 

sleeve, for example by way of a complexly rotatably mounted housing. Because no surface regions 

of the hull which are oriented in a travel direction are usually present especially in the region of the 

bow of water vehicles, forward-looking video image acquisition is possible only by using such cost

intensive optical elements or movable housing components. To enable video imaging without 

?5 blurring, it is furthermore necessary for the boat hull to exhibit, in the region of the passthrough, 

sufficient flexural rigidity to prevent vibrations. This is not guaranteed in particular for water vehicles 

that are embodied to be portable, having thin hull wall thicknesses and a high level of propulsion 

power. A further disadvantage results from the fact that the hull must be embodied to be flat in the 

region of the aperture in order to enable watertight installation of the holding system by means of the 

30 flange and the bolted-on flange element. In water vehicles that are optimized in terms of fluid 

dynamics and are also designed for diving operation, such flat surface regions are not present 

especially in the region of the bow of the water vehicle, so that front-end mounting of the video 

camera is not possible.  
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WO 2015/034382 Al discloses a self-propelled water vehicle, in particular for maritime rescue. The 

water vehicle is designed in a U-shape, an electrically driven propulsion turbine being arranged in 

each limb that is embodied as a float. The turbines are mounted pivotably. As a result, the water 

vehicle can rest on the water with its two surfaces in any manner, such that the turbines pivot toward 

5 water entrance openings facing toward the water, draw in water from there, and eject it again at the 

end of the limb. Grips that a person can grasp are arranged laterally on the limbs. The water vehicle 

can be controlled via a remote control system. Cameras (not described in further detail), which send 

signals to a central controller, can be associated with the water vehicle.  

0 WO 2012/089951 describes a diving aid having a (digital) camera fastened to the diving aid via a 

pivotable frame. The camera is directed toward the bottom of the body of water, and serves to image 

the habitat there. Lasers are installed on the frame in order to determine the distance to the bottom.  

Also described is a triggering unit that enables automatic photographing at a predetermined time or 

at regular time intervals. The frame having the installed camera considerably increases the flow 

5 resistance of the diving aid, and it is suitable only for slow underwater travel.  

The object of the invention is to furnish a swimming and diving aid of the kind mentioned initially 

which makes possible, in a context of low flow resistance for the swimming and diving aid and simple 

operation, the capture of video images in a direction of travel.  

20 

The object of the invention is achieved in that a forward-directed front camera is integrated into the 

hull in front of the support surface in a direction of travel, and is connected to an electronic control 

system; that the electronic control system is embodied to apply control to the front camera and to 

receive camera signals; and that a switching element for starting and ending a video capture is 

?5 arranged on at least one grip. The front camera makes possible the creation of video captures in a 

travel direction of the swimming and diving aid. It is oriented in the gaze direction of an operator of 

the swimming and diving aid, so that it advantageously captures the image portions toward which an 

operator is facing with the swimming and diving aid. The orientation of the front camera in a travel 

direction and in front of the operator support surface is made possible by integrating the front camera 

30 into the hull of the swimming and diving aid. Integration is accomplished in such a way that the 

external shape of the hull in the region of the front camera is at least very largely retained. The front 

camera can be arranged in hull regions having small outer hull contour radii, such as those 

predominantly present in the fluid-dynamically optimized bow region of the swimming and diving aid.  

No camera parts or holders for the front camera are arranged outside the hull. The flow resistance of 

35 the swimming and diving aid is thus not impaired by the front camera. The switching element 
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mounted on the grip, for starting and ending video captures, makes possible simple, reliable, and 

intuitive operation of the front camera even during vigorous riding.  

Images (selfies) of the operator of the swimming and diving aid (which is used principally in the 

5 recreational sector) can be enabled by the fact that a rearward-directed back camera is arranged in 

front of the support surface and is connected to the electronic control system. Advantageously, 

control application to the back camera, and acquisition of the video signals transmitted by the back 

camera, are accomplished by the same electronic control system to which the front camera is also 

connected. This makes possible a simple and cost-effective design for the video system constructed 

0 with two differently oriented cameras.  

Simple and easily operated selection of the camera that is to be activated can be made possible by 

the fact that a switchover element, for switching over between the two cameras with which video 

capture is respectively occurring, is arranged on at least one grip. The switchover element, like the 

5 switching element, is arranged on a grip of the swimming and diving aid and is thus easy for an 

operator to reach. Advantageously, the switching element is mounted on one grip, and the 

switchover element on the other grip, of the swimming and diving aid.  

In order to enable monitoring of the video capture currently being acquired, provision can be made 

?0 that the display is connected to the electronic control system of the cameras and is designed to show 

the image being acquired using the respectively selected camera. Advantageously, the electronic 

control system and the display also make possible playback of video sequences that have already 

been captured, so that, for example, they can be evaluated and deleted in order to free up memory 

space for further video captures.  

25 

If provision is made that an LCD display element of the display, the back camera, and the electronic 

control system are arranged in a one- or two-part housing embodied to be watertight, the 

components can then be arranged in correctly oriented and vibration-proof fashion. With a two-part 

configuration, the housing parts preferably can be joined in watertight fashion to one another. As a 

30 result of the watertight configuration, neither water from outside nor water from a flooding chamber of 

the swimming and diving aid penetrates into the housing or housings. Integration of the components 

into a one- or two-part housing makes possible short and therefore low-interference electric 

connections to the components.  

4



The fact that the housing that is embodied to be watertight is covered by a transparent display 

covering at least in the region of the LCD display element, or in the region of the LCD display 

element and of the back camera, makes it possible to show video captures and capture videos with 

the back camera. The display covering offers mechanical protection for the LCD display element and 

5 the back camera, and furthermore prevents water from penetrating into the housing.  

According to a preferred variant embodiment of the invention, provision can be made that the 

electronic control system is connected to the motor controller via a data bus; that the switching 

signals of the switching element and/or of the switchover element are delivered to the motor 

0 controller; and that the electronic control system is embodied to retrieve the switching signals of the 

switching element and/or of the switchover element from the motor controller. Dual functions can 

thus be assigned to the switchover element and the switching element by the fact that they are used, 

depending on a respective menu selection, for example to set operating parameters for controlling 

the propulsion motor or for controlling video captures. Excellent fail-safe performance is achieved 

5 because even in the event of failure of the electronic control system of the video system, it is still 

possible to apply control to the motor controller via the switching element or the switchover element.  

In order to avoid inadvertent starting of a video capture, for example when the swimming and diving 

aid is being transported or stored out of the water, provision can be made that the control unit is 

?0 embodied to enable a video capture if a voltage is applied to an electric motor of the water 

acceleration arrangement, and not to enable a video capture if no voltage is applied to the electric 

motor of the water acceleration arrangement. The power level set on the motor controller, for 

example, can be retrieved in order to determine whether a voltage is being applied to the electric 

motor. Advantageously, the swimming and diving aid comprises an apparatus with which propulsion 

?5 of the swimming and diving aid is avoided even when the electric motor is running. This can be 

accomplished, for example, by way of a mechanical decoupling of the electric motor from the 

propeller.  

In order to prevent video captures from being shortened due to memory-space problems, provision 

30 can be made that the control unit is embodied to enable a video capture when a free memory 

capacity of a memory for the video captures corresponds to or exceeds a predefined limit value, and 

not to enable a video capture if the free memory capacity of the memory for the video captures falls 

below the predefined limit value; and/or that the control unit is embodied to interrupt a video capture 

if the free memory capacity of the memory for the video captures falls below a predefined second 

35 limit value. The two limit values can be selected to be identical. Advantageously, provision can be 

5



made that the limit value corresponds to a greater memory capacity than does the second limit 

value. Initiation of a video capture is enabled only when the memory capacity makes possible a 

sufficiently long capture time. An ongoing video capture can be terminated if the memory capacity 

has reached a lower limit necessary for operation of the video system.  

5 

A preferred variant embodiment of the invention provides that the control unit comprises a radio 

interface, in particular a WiFi interface or WLAN interface and/or a Bluetooth interface; and that the 

control unit is embodied to transfer video data and/or to receive software updates for all hardware 

components of the swimming and diving aid, for example for the camera control system and/or for 

0 the display control system and/or for the motor controller and/or for the rechargeable-battery 

management system (rechargeable battery controller), via the radio interface. Video data can 

thereby be transferred in simple fashion to an external memory, for example to a smartphone, a 

laptop, or a personal computer. The software of the video system can be adapted to new 

developments. An additional functionality of the swimming and diving aid is enabled thanks to the 

5 transfer of software updates for the motor controller. For example, operating properties of the 

swimming and diving aid can be adapted or individually adjusted to an operator's preference, or 

newly developed software sequences for the motor controller can be transferred.  

To allow audio captures as well, provision can be made that a microphone is associated with the 

?0 front camera and/or back camera; and that the captured audio signals are delivered to the control 

unit. The audio signals are thus recorded together with the video signals of the particular camera that 

is active. Cost-effectively, a microphone is associated with only one camera and can capture audio 

signals, for example, regardless of which of the cameras is currently active.  

?5 Error-free data transfer from the front camera to the electronic control system can be ensured by the 

fact that the front camera is connected to the control unit via a digital interface, in particular a USB 

interface, and a data cable.  

In order to enable error-free data transfer from the back camera to the control unit, provision can be 

30 made that the back camera is connected to the control unit via a digital interface, in particular a MIPI 

interface.  

Simple and secure fastening of the front camera with a viewing angle directed forward with reference 

to the travel direction of the swimming and diving aid can be enabled by the fact that the front 

35 camera is arranged in a watertight camera enclosure; that the watertight camera enclosure is 
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received in a front camera receptacle inside the hull and fastened to the hull of the swimming and 

diving aid; that the outer envelope of the hull comprises, in the viewing direction of the front camera, 

a camera passthrough in which a transparent window is arranged; and that the transparent window 

closes off the watertight camera enclosure at the front.  

5 

Particularly preferably, provision can be made that the front camera receptacle is in physical 

communication with a flooding chamber of the swimming and diving aid. The flooding chamber of the 

swimming and diving aid is in communication with the surrounding water via water inlet openings 

and water outlet openings. Water floods through said chamber during operation of the swimming and 

0 diving aid, thereby exactly adjusting the buoyancy of the swimming and diving aid. Electrical 

components of the swimming and diving aid, for example the electric motor, requisite rechargeable 

batteries, or the motor controller, can be arranged in the flooding chamber, each correspondingly 

sealed. Waste heat from the electrical components is thereby effectively dissipated. On land, water 

flows out of the flooding chamber through the water inlet openings and water outlet openings, so that 

5 the weight of the swimming and diving aid is appreciably reduced. Thanks to the watertight 

embodiment of the camera enclosure, it can be arranged in the front camera receptacle that is 

connected to the flooding chamber, and can be surrounded by water during swimming and diving 

operation. Separate sealing of the front camera receptacle, both externally and internally with 

respect to the flooding chamber, is thus not necessary. This makes possible a simple configuration 

?0 for the hull of the swimming and diving aid.  

Advantageously, provision can be made that the transparent window, or a window housing in which 

the transparent window is held, is sealed with respect to the camera passthrough; or that a water

conveying gap is configured between the transparent window, or the window housing in which the 

?5 transparent window is held, and the camera passthrough. A seal prevents water from flowing into the 

hull in the region of the camera passthrough. The transparent window or the window housing can 

furthermore be fixedly connected to the hull by way of the seal, and enhanced stability for the 

camera holder can thereby be achieved. If the transparent window or the window housing is 

connected in non-watertight fashion to the camera passthrough, the result is a configuration that is 

30 easy to install. An arrangement of this kind is useful in particular when the front camera is enclosed 

in a watertight camera enclosure, and when the front camera receptacle, in which the camera 

enclosure is arranged, is connected to a flooding chamber of the swimming and diving aid. The 

water flowing into the hull between the transparent window, or the window housing, and the rim of 

the camera passthrough thus travels into the flooding chamber that is in any case filled with water.  

7



Advantageously, a transparent window installed in non-sealed fashion, or a transparent window 

housing installed in non-sealed fashion, can easily be removed or replaced in a service situation.  

Simple alignment of the transparent window or the window housing in a circumferential direction with 

5 respect to the hull can be achieved by the fact that the transparent window, and/or a window bezel of 

the window housing in which the transparent window is held, is of oval configuration.  

Exact alignment of the window housing with respect to the camera enclosure, in both a 

circumferential direction and an axial direction, can be achieved by the fact that the window housing 

0 is connected sealedly to the camera enclosure; and that the window housing and the camera 

enclosure comprise locking means that define, in both an axial and a circumferential direction, an 

unequivocal orientation of the window housing with respect to the camera enclosure. If the 

orientation of the window housing in a circumferential direction with respect to the hull is additionally 

predefined, for example by way of the oval configuration of the transparent window or of the window 

5 bezel, exact alignment of the front camera arranged in the camera enclosure, with respect to the hull 

of the swimming and diving aid, can be achieved.  

A cable-based connection between the front camera and the electronic control system can be 

achieved by the fact that the camera enclosure is closed off at the rear by a housing closure that can 

?0 be placed in watertight fashion onto the camera enclosure; and that a data cable for transferring 

video data to the control unit is guided in watertight fashion through the housing closure.  

In accordance with a particularly preferred variant embodiment of the invention, provision can be 

made that the hull is embodied in stiffened fashion in the region of the front camera receptacle.  

?5 Vibrations of the hull, and thus of the front camera, in the region of the front camera receptacle can 

thereby be avoided.  

The invention will be explained in further detail below with reference to an exemplifying embodiment 

depicted in the drawings, in which: 

30 

FIG. 1 is a perspective view from behind of a swimming and diving aid; 

FIG. 2 is a perspective view from the front of the swimming and diving aid shown in FIG. 1; 

8



FIG. 3 is a perspective side view from behind of a portion, in the region of a display, of the 

swimming and diving aid shown in FIG. 1; 

FIG. 4 is a section view from the side of a front region of the swimming and diving aid shown in 

5 FIG. 1; 

FIG. 5 is an exploded depiction of a front camera subassembly; 

FIG. 6 is an enlarged section view of a portion, shown in FIG. 4, of the swimming and diving aid 

0 in the region of the front camera subassembly shown in FIG. 5; 

FIG. 7 is an enlarged section view of a portion shown in FIG. 4, in the region of a back camera; 

and 

5 FIG. 8 is a flow chart for controlling the camera.  

FIG. 1 is a perspective side view from behind of a swimming and diving aid 10. FIG. 2 is a 

perspective side view from the front of the swimming and diving aid 10 shown in FIG. 1.  

?0 Swimming and diving aid 10 comprises a hull 11. Hull 11 is made up of an upper part 11.6 and a 

lower part 11.4 (shown in FIG. 2). Upper part 11.6 is equipped with two grips 16 that are arranged on 

either side of hull 11. A user can grasp these grips 16 and control swimming and diving aid 10 using 

control elements 16.1 mounted on grips 16. In particular, the motor power level of swimming and 

diving aid 10 can be varied here. In addition, a switching element 16.2 is arranged on one of grips 

?5 16, and a switchover element 16.3 on the opposite grip 16. The user who is grasping grips 16 lies 

with his or her upper body on a support surface 11.3 in the region behind a display 20 on upper part 

11.6. In this position, the user can easily read display 20 and operate control elements 16.1, 

switching element 16.2, and switchover element 16.3. Mounted on support surface 11.3 is a holder 

11.7 for fastening a belt system with which the user can be belted onto swimming and diving aid 10.  

30 Arranged in front of support surface 11.3 is a closure 12.1 for a charging socket 12 located 

therebehind and shown in FIG. 4. Rechargeable batteries contained in hull 11 can be charged via 

charging socket 12.  

Carrying handles 11.2, with which swimming and diving aid 10 can be carried when not in the water, 

35 are arranged laterally on hull 11.  

9



A removable covering hood 14 is fastened onto hull 11, in front of display 20 in a travel direction and 

between the two grips 16. As shown in FIG. 2, vent openings 15.1 are provided laterally in covering 

hood 15 and are connected to a flooding chamber 19 that is provided in hull 11 and shown in FIG. 4.  

5 

As is evident from FIG. 2, water inlet openings 15.2, through which water can flow into flooding 

chamber 19, are provided in the region of bow 11.1. Flooding chamber 19 can be vented for that 

purpose through vent openings 15.1 of covering hood 14. The buoyancy of swimming and diving aid 

10 is adjusted by way of flooding chamber 19 that is filled with water, in order to retain a predefined 

0 buoyancy force so that both swimming and diving operation are possible. Water outlet openings 

15.3, which are covered by vanes and are also in communication with flooding chamber 19, are 

mounted at stern 11.5 (shown in FIG. 1) of swimming and diving aid 10. As soon as swimming and 

diving aid 10 is placed into the water, flooding chamber 19 becomes flooded with water that 

penetrates through water inlet openings 15.2 and water outlet openings 15.3. As soon as swimming 

5 and diving aid 10 transitions to moving operation, a flow is generated in flooding chamber 19, such 

that water enters flooding chamber 19 through water inlet openings 15.2. Water flows through 

flooding chamber 19 and flows around electrical components contained in flooding chamber 19, for 

example an electric motor 30 (shown in FIG. 4) for propelling swimming and diving aid 10, or the 

associated rechargeable batteries. In that context, the water absorbs the waste heat of the electrical 

?0 components and cools them. After flowing through flooding chamber 19, the water leaves it through 

water outlet openings 15.3, which are arranged symmetrically on either side of a jet outlet 17 of a 

flow channel 18. Arranged in flow channel 18 is a propeller (not shown) of swimming and diving aid 

10, which draws in water and ejects it from jet outlet 17, thereby propelling swimming and diving aid 

10.  

25 

A flow stator 18.2, which counteracts a rotation of the water flowing through flow channel 18, is 

arranged at the end in flow channel 18, so that water flows out of flow channel 18 with as little 

rotation as possible, the rotational energy of the water being converted into a linear motion energy 

and thus serving to propel swimming and diving aid 10.  

30 

Hull 11 of swimming and diving aid 10 is manufactured from a plastic or a composite material. The 

result is that the weight of swimming and diving aid 10 is low, so that when not in the water it can be 

carried by a single person. A bow tip 11.8 constituting the front region of bow 11.1 is produced from 

an elastic material, for example rubber or silicone, thereby increasing the impact resistance of 

35 swimming and diving aid 10 in the region of bow 11.1. Above bow tip 11.8, a transparent window 61 
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of a front camera subassembly 60 (shown in further detail in FIGS. 5 and 6) is recessed into hull 11 

of swimming and diving aid 10. Transparent window 61 is fastened onto hull 11 centeredly and 

facing in a direction of travel.  

5 FIG. 3 is a perspective side view from behind of a portion of swimming and diving aid 10, shown in 

FIG. 1, in the region of display 20. Display 20 serves, inter alia, to show operating parameters of 

swimming and diving aid 10, for example the current power setting of a propulsion unit as set by the 

operator via control elements 16.1, a traveling speed, or a diving depth. A transparent display 

covering 21 is depicted as partly open. Transparent display covering 21 is produced in the present 

0 case from clear acrylic. An LCD display element 22 is arranged behind transparent display covering 

21. LCD display element 22 is inserted into an LCD display element receptacle 23.1 of a display 

housing 23. A back camera 50 is arranged below LCD display element 22. Back camera 50 is held in 

a back camera receptacle 23.2 of display housing 23. Back camera 50 looks through transparent 

display covering 21 toward support surface 11.3. During operation, it images in particular the face of 

5 an operator of swimming and diving aid 10 who is lying on support surface 11.3.  

FIG. 4 is a lateral section view of a front region of swimming and diving aid 10 shown in FIG. 1.  

Identical reference characters are used for identical components.  

?0 An underwater propulsion unit is arranged inside hull 11. In the present exemplifying embodiment, 

the underwater propulsion unit has associated with it: an electric motor 30; an electronics housing 

40; a motor shaft 34, manufactured in the present case from carbon fiber-reinforced plastic and 

having a surrounding external tube 34.1; and a propeller (not shown).  

?5 A motor controller (not shown) is arranged in electronics housing 40 and enclosed in watertight 

fashion by electronics housing 40. Electronics housing 40 is constituted by two housing halves and 

can be opened by removing one housing half. Only one housing half is depicted in the section view 

that was chosen. A second housing half (not depicted) rests in watertight fashion, with an encircling 

second closure surface, on a closure surface of the first housing half. A seal (not depicted) is 

30 provided for that purpose between the two closure surfaces. Electronics housing 40 is mechanically 

connected via an opening portion 41 to electric motor 30. A sealing portion 41.1, adjoining opening 

portion 41, is placed for that purpose onto the end of a motor housing 33 of electric motor 40. The 

gap formed between sealing portion 41.1 and motor housing 33 is sealed by means of sealing 

elements 42. Electronics housing 40 is thereby connected in watertight fashion to motor housing 33 
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of electric motor 30. Electrical connections between the motor controller and electric motor 30 can be 

routed through opening portion 41.  

Electronics housing 40 is held in flooding chamber 19 with the aid of fastening elements. Flooding 

5 chamber 19 comprises flooding openings 19.1 through which water can flow into flooding chamber 

19. Electric motor 30 is also arranged inside flooding chamber 19. Electric motor 30 is fastened to 

hull 11.  

Motor shaft 50 is guided within external tube 34.1 from electric motor 30 into flow channel 18 of 

0 swimming and diving aid 10. Flow channel 18 extends from an inflow opening 18.4 on the underside 

of swimming and diving aid 10 to jet outlet 17 at its stern 11.5, as shown in FIG. 2. It can be 

configured in one piece in hull 11. In the present exemplifying embodiment, flow channel 18 is 

constituted by an upper shell and a lower shell that are connected to one another by means of 

suitable fastening means. A directing element 18.1, past which water flows and which forms a lower 

5 support of swimming and diving aid 10, is provided in the region of inflow opening 18.4.  

A completely encapsulated underwater propulsion unit is constituted thanks to the sealed, insertable 

connection of electronics housing 40 to motor housing 33, the sealed mounting of external tube 34.1 

onto motor housing 30, and a propeller-side seal (not shown) between external tube 34.1 and motor 

?0 shaft 40. That unit can be arranged in water-floodable regions within hull 10 of swimming and diving 

aid 10. In the present exemplifying embodiment, electric motor 30 and the motor controller arranged 

in electronics housing 40 are arranged in flooding chamber 19, whereas external tube 34.4 is 

arranged, along with motor shaft 34, in flow channel 18. Upon immersion of swimming and diving aid 

10, flooding chamber 19 becomes flooded with water through flood openings 19.1 and water inlet 

?5 and outlet openings 15.2, 15.3, and the displaced air escapes through vent openings 15.1, as shown 

in FIG. 2. As swimming and diving aid 10 moves through the water, a flow occurs within flooding 

chamber 19: water flows into water inlet openings 15.2 located at bow 11.1, and flows out again 

through water outlet openings 15.3 arranged at stern 11.5. Electric motor 30 and the motor controller 

are thus efficiently cooled by the water flowing past. Waste heat can be dissipated quickly, so that an 

30 electric motor 30 and an associated motor controller having a very high power level can be installed.  

Electric motor 30 drives the propeller via motor shaft 34. The propeller generates a flow of water 

within flow channel 18 from inflow opening 18.4 to jet outlet 17, thereby propelling swimming and 

diving aid 10. A rotor 32 of electric motor 30 is placed onto, and adhesively bonded to, a rotor portion 

35 of motor shaft 34. A stator 31 of electric motor 30 is provided encirclingly around rotor 32. Stator 31 
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is encapsulated in motor housing 33 using an encapsulating compound, and thereby thermally 

coupled to motor housing 33. Waste heat from electric motor 30 can thereby be efficiently dissipated 

to motor housing 33, and from there to the water flowing past.  

5 Front camera subassembly 60 is arranged in a front camera receiving region 80 in the region of bow 

11.1 of swimming and diving aid 10, as shown in enlarged fashion in FIG. 6 for the region labeled 

"VI."1 

A region around back camera 50, labeled "VII," is depicted in enlarged fashion in FIG. 7.  

10 

FIG. 5 is an exploded view of front camera subassembly 60.  

Transparent window 61 has an oval outer enveloping surface 61.1, associated with which are two 

window sealing elements 61.3. Two sickle-shaped blocking elements are also associated with the 

5 oval transparent window 61.2. Those elements are shaped in such a way that they follow the 

external contour of transparent window 61.2 with their outer contours, and leave open a circular 

transparent region 61.2 in the center of transparent window 61.2.  

A window housing 63 is arranged to face toward transparent window 61. Window housing 63 

?0 comprises a window bezel 63.1, a subsequent locking portion 63.2, and a terminating cylindrical 

extension piece 63.6. Window bezel 63.1 surrounds an oval aperture into which transparent window 

61, sealed by window sealing elements 61.3, can be inserted. Alternatively or additionally, it is 

conceivable for transparent window 61 to be adhesively bonded, along its enveloping surface 61.1, 

into the oval aperture of window bezel 63.1. Window bezel 63.1 is embodied in such a way that 

?5 blocking elements 62 are held in position abuttingly against transparent window 61 when front 

camera subassembly 60 is installed.  

A camera enclosure 64 is also associated with front camera subassembly 60. Camera enclosure 64 

comprises a cylindrical first housing portion 64.1 that faces toward extension piece 63.6 of window 

30 housing 63. Adjoining first housing portion 64.1 is a second housing portion 64.2 that is widened in 

terms of its outside diameter as compared with first housing portion 64.1. Second housing portion 

64.2 is followed by a third housing portion 64.3 having an external and internal contour that is 

substantially rectangular in the present case. Shaped onto third housing portion 64.3 is a cylindrical 

fourth housing portion 64.4 that has an outside diameter once again enlarged with respect to second 

35 housing portion 64.2. Two locking studs 64.5 that face toward window housing 63 are arranged with 
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an angular offset on the sides of first housing portion 64.1. Only one of locking studs 64.5 is visible in 

the selected view, while the other locking stud 64.5 is arranged so as to be concealed by first 

housing portion 64.1. A bolt extension 64.6 is furthermore arranged laterally on first housing portion 

64.1, facing toward window housing 63. In the present case, bolt extension 64.6 is arranged at half 

5 the angle that is formed between the two locking studs 64.5 and refers to the center axis of camera 

enclosure 64. Bolt extension 64.6 and locking studs 64.5 are shaped at the ends onto second 

housing portion 64.2 and laterally onto first housing portion 64.1. Bolt extension 64.6 and locking 

studs 64.5 protrude toward window housing 63 beyond the end-face termination of first housing 

portion 64.1 of camera enclosure 64.  

10 

First housing portion 64.1 comprises, along its longitudinal center axis, a cylindrical aperture into 

which extension piece 63.6 of window housing 63 can be slid. In order to make possible a watertight 

connection between camera enclosure 64 and window housing 63, two O-ring grooves 63.5 are 

recessed encirclingly into extension piece 63.6 of window housing 63. A respective window-housing 

5 sealing element 63.7 can be inserted into each of these O-ring grooves 63.5. In the installed 

condition, window-housing sealing elements 63.7 are located between O-ring grooves 63.5 of 

extension piece 63.6 and the inner surface of first housing portion 64.1, and thereby seal the 

transition gap.  

?0 Locking portion 63.2 is embodied eccentrically with respect to extension piece 63.6, projecting 

radially encirclingly beyond extension piece 63.6. Locking portion 63.2 thus constitutes a stop with 

respect to first housing portion 64.1 of camera enclosure 64. It thus limits how far window housing 63 

can be slid into first housing portion 64.1. Locking portion 63.2 comprises latching steps 63.3 facing 

toward locking studs 64.5. Upon insertion of extension piece 63.6 into first housing portion 64.1 of 

?5 camera enclosure 64, locking studs 64.5 engage into latching steps 63.3 of locking portion 63.2. As 

a result, window housing 63 is also exactly aligned in a circumferential direction with respect to 

camera enclosure 64. Bolt extension 64.6 of camera enclosure 64 is aligned on a bolt passthrough 

63.4 on the outer rim of locking portion 63.2. When front camera subassembly 60 is installed, an 

immobilizing bolt 60.1 can be guided through bolt passthrough 63.4 and threaded into bolt extension 

30 64.6 until its bolt head abuts against locking portion 63.2. Window housing 63 is thereby held axially 

with respect to camera enclosure 64.  

Two camera-housing flanges 64.7 are shaped, oppositely and laterally protrudingly, onto fourth 

housing portion 64.4 of camera enclosure 64. Camera-housing flanges 64.7 each have an orifice, 

35 which orifices serve to fasten front camera subassembly 60 onto hull 11 of swimming and diving aid 
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10, in which context bolts are correspondingly to be guided through the orifices and thread-joined to 

hull 11.  

A front camera 65 is arranged oppositely from fourth housing portion 64.4 of camera enclosure 64. A 

5 camera circuit board 65.3 is associated with front camera 65, having its camera lens 65.1 and its 

camera housing 65.2. The diameter of camera lens 65.1 increases toward camera housing 65.2 in 

the form of a step 65.4. Bolt passthroughs 65.5, for fastening front camera 65 in camera enclosure 

64, are provided in the corners of camera circuit board 65.3.  

0 A housing closure 66 is arranged with a spacing from front camera 65. Housing closure 66 

comprises a sealing portion 66.1 in the form of a hollow cylinder, into which two encircling, groove

shaped O-ring receptacles 66.2 are shaped. On its side facing away from camera enclosure 64, 

housing closure 66 is closed by a circular closure cover 66.3. Closure cover 66.3 has a larger 

diameter than sealing portion 66.1. A cable aperture 66.4 is shaped into closure cover 66.3 along its 

5 center axis. Cable aperture 66.4 is encirclingly surrounded by an annular flange 66.6.  

Two housing O-rings 66.5 are depicted between housing closure 66 and front camera 65. Housing 

O-rings 66.5 can be placed into 0-ring receptacles 66.2 of housing closure 66. Once front camera 65 

has been installed in camera enclosure 64, housing closure 66 can be slid with its sealing portion 

?0 66.1 into fourth housing portion 64.4 of camera enclosure 64 until it abuts with its closure cover 66.3 

against camera enclosure 64. Connector cables of front camera 65 can be guided out of camera 

enclosure 64 through cable aperture 66.4.  

Lastly, a holding clamp 67 of front camera subassembly 60 is shown. Holding clamp 67 comprises 

?5 laterally oppositely arranged clamp flanges 67.1 that are connected, by means of projecting clamp 

struts 67.2, to a holding region 67.3. A housing closure support 67.4 is shaped into holding region 

67.3. When housing closure 66 is slid into camera enclosure 64, holding clamp 67 can be pressed 

with its holding region 67.3 against closure cover 66.3 of housing closure 66 in such a way that 

clamp flanges 67.1 abut against camera-housing flanges 64.7 of camera enclosure 64. As has 

30 already been described with reference to the installation of camera enclosure 64, a respective 

fastening bolt can be guided through the mutually aligned orifices that are introduced into clamp 

flanges 67.1 and into camera-housing flanges 64.7, and thread-joined to hull 11 of swimming and 

diving aid 10. Front camera subassembly 60 is thereby fixedly connected to hull 11, housing closure 

66 being held axially by holding region 67.3 of holding clamp 67. Holding clamp 67 thus prevents 
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housing closure 66 from being opened inadvertently. In the installed state, annular flange 66.6 is 

guided by housing closure support 67.4 of holding clamp 67.  

FIG. 6 is an enlarged section view of a portion, shown in FIG. 4, of swimming and diving aid 10, in 

5 the region of front camera subassembly 60 shown in FIG. 5. The region depicted is marked in FIG. 4 

as a portion labeled "VI." 

Front camera subassembly 60, shown in FIG. 5 in an exploded view, is depicted in FIG. 6 in the 

installed state. Oval transparent window 61 is inserted into window bezel 63.1 of window housing 63.  

0 Transparent window 61 is sealed with respect to window housing 6 by means of window sealing 

elements 61.3 3. As already mentioned, transparent window 61 can also, in addition or alternatively 

to window sealing elements 61.3, be adhesively bonded to window housing 64. First housing portion 

64.1 of camera enclosure 64 is slid onto extension piece 63.6 of window housing 63 in such a way 

that said portion abuts with its end face against locking portion 63.2 of window housing 63. The 

5 transition from extension piece 63.6 to first housing portion 64.1 is sealed by means of window

housing sealing elements 63.7 that are placed into O-ring grooves 63.5 of extension piece 63.6.  

Immobilizing bolt 60.1 is guided through bolt passthrough 63.4 of locking portion 63.2 of window 

housing 63 to bolt extension 64.6 of camera enclosure 64, and threaded into it. As a result, the bolt 

head of immobilizing bolt 60.1 abuts with one portion against locking portion 63.2, so that window 

?0 housing 63 is held axially with respect to camera enclosure 64. In a circumferential direction, window 

housing 63 is exactly aligned with respect to camera enclosure 64 by the engagement of locking 

studs 64.5 (shown in FIG. 5) into latching steps 63.3 of locking portion 63.2. The result is an exact 

alignment, both axially and in a circumferential direction, of front camera 65, installed in camera 

enclosure, with respect to window housing 63 and thus with respect to the oval-shaped transparent 

?5 window 61.  

Front camera 65 is introduced into camera enclosure 64 sufficiently far that the front termination of 

its camera lens 65.1 is flush with the outer end of first housing portion 64.1. Camera lens 65.1 thus 

ends immediately in front of blocking elements 62. Camera lens 65.1 abuts with its step 65.4 against 

30 a correspondingly embodied inner step that is mounted encirclingly on the outer end-face termination 

of extension piece 63.6 of window housing 63. Front camera 65 is thereby exactly positioned in an 

axial direction. Camera housing 65.2 is arranged in second housing portion 64.2 that is widened in 

stepped fashion as compared with first housing portion 64.1, while the rectangular camera circuit 

board 65.3 is introduced into the correspondingly rectangularly embodied third housing portion 64.3.  

35 Camera enclosure 64 is closed off at the end by housing closure 66. The latter is slid with its sealing 
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portion 66.1 until it comes to a stop against closure cover 66.3 in fourth housing portion 64.4 of 

camera enclosure 64. A data cable, in the present case a USB cable (not depicted), is guided 

through cable aperture 66.4 of closure cover 66.3. Front camera 65 can thereby be connected to an 

electronic control system 70 shown in FIG. 7.  

5 

Front camera subassembly 60 is secured in a front camera receptacle 83 of hull 11. Front camera 

receptacle 83 is shaped for that purpose into hull 11 in the inner region. Facing toward bow tip 11.8, 

front camera receptacle 83 is open through a camera passthrough 81 in the outer skin of hull 11.  

Camera passthrough 81 has an oval shape, and oval window bezel 63.1 of window housing 63 is 

0 slid into camera passthrough 81. Encirclingly with respect to camera passthrough 81, hull 11 forms a 

camera stop 82 against which window housing 63 abuts with its locking portion 63.2. Immobilizing 

bolt 60.1 also abuts with its bolt head against camera stop 82. This prevents inadvertent loosening of 

immobilizing bolt 60.1. The axial position of front camera subassembly 60 is exactly defined by the 

fact that locking portion 63.2 comes to a stop against camera stop 82 encirclingly around camera 

5 passthrough 81. Because of the oval conformation of transparent window 61 and of window bezel 

63.1 of window housing 63, the latter are unequivocally aligned in a circumferential direction with 

respect to the (likewise oval-shaped) camera passthrough 81 of hull 11. As a result of the above

described operative connection between locking studs 64.5 of camera enclosure 64 and latching 

steps 63.3 of window housing 63, camera enclosure 64 (and thus front camera 65 installed therein) 

20 are exactly aligned in a circumferential direction with respect to window housing 63 and thus with 

respect to hull 11 of swimming and diving aid 10.  

A seal between window housing 63 and hull 11 is not needed in the region of camera passthrough 

81 thanks to the watertight embodiment of front camera subassembly 60. As is more clearly evident 

?5 from FIG. 4, the interior of the front camera receiving region, and thus front camera receptacle 83, 

are physically connected to flooding chamber 19. Water flowing laterally past window housing 63 

thus travels into flooding chamber 19 through which water flows in any case during operation. It is 

also conceivable, however, to seal, by means of an adhesive, a sealant, or a sealing element, the 

gap formed between window housing 63 and hull 11 in the region of camera passthrough 81. Front 

30 camera access region 87 to front camera subassembly 60 is constituted by way of flooding chamber 

19, thereby enabling access to front camera 65, for example for maintenance or repair.  

As already described with reference to FIG. 5 (but not visible in the section view selected for FIG. 6), 

front camera subassembly 60 is connected to hull 11 by means of bolts that are guided through the 

35 orifices of camera housing flanges 64.7 and clamp flanges 67.1.  
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Facing toward front camera subassembly 60, hull 11 has an inwardly stepped hull portion 84. That 

portion conforms, in terms of its contour, to the external shape of front camera subassembly 60 

and/or to the stepped sequence of housing portions 64.1, 64.2, 64.3, 64.4 of camera enclosure 64.  

5 Hull 11 is further embodied in stiffened fashion in front camera receiving region 80. In the present 

case, for example, a vertically arranged stiffening web 85 and a horizontally arranged stiffening strut 

86 are guided into front camera receiving region 80. The stiffening web carries a bezel 88 that at 

least partly circumferentially encloses front camera subassembly 60. These stiffening features 

prevent the hull from deforming or vibrating in front camera receiving region 80 even with a severe 

0 mechanical load on hull 11, for example at high speed in swimming mode. Blurring of the video 

images of front camera 65, which might be caused by high-frequency vibrations of an insufficiently 

reinforced hull 11, is thereby avoided.  

FIG. 7 is an enlarged section view of a portion in the region of back camera 50, shown in FIG. 4 and 

5 labeled "VII" therein. Back camera 50 is arranged in a display 20 that is oriented in a direction toward 

support surface 11.3 of swimming and diving aid 10, and thus toward a supported operator.  

Display 20 is covered by a transparent display covering 21. At the outer periphery of display covering 

21, display housing 23 abuts with a display housing frame 23.5 against display covering 21. In order 

?0 to prevent the entry of water, a groove 23.4, into which a first sealing element 23.3 is placed, is 

shaped into the abutment surface of display housing frame 23.5 against display covering 21. Back 

camera receptacle 23.2 is shaped into display housing frame 23.5. Back camera 50 is inserted with 

its back camera housing 51 into back camera receptacle 23.2. LCD display element 22 is inserted, 

with a lateral spacing from back camera 50, into LCD display element receptacle 23.1 of display 

?5 housing 23 and held therein. A human-machine interface (HMI) housing 24 is flange-mounted onto 

display housing 23. HMI housing 24 abuts with its rim against display housing frame 23.5 of display 

housing 23. For exact positioning, an HMI housing web 24.3 is encirclingly shaped onto the rim of 

HMI housing 24, which externally surrounds display housing frame 23.5. An HMI housing groove 

24.1 is shaped into the abutment surface of HMI housing 24 against display housing 23. Inserted 

30 into said groove is a second sealing element 24.2 by means of which HMI housing 24 is sealed with 

respect to display housing 23. Bolts 21.1 are guided through display covering 21, display housing 

frame 23.5, and the rim of HMI housing 24, and threaded at the rear into a respective nut 21.2.  

Display covering 21, display housing 23, and HMI housing 24 are thereby connected to one another.  
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Electronic control system 70 is inserted into HMI housing 24 and immobilized. HMI housing 64 has at 

the rear a cable passthrough 24.4 in the form of an aperture. A plug 24.5 is inserted into cable 

passthrough 24.4. Plug 24.5 has two axially spaced plug grooves 24.6. O-rings 24.7, with which plug 

24.5 is sealed with respect to HMI housing 24, are placed into plug grooves 24.6. Plug 24.5 has a 

5 central orifice for sealed passage of a cable. The data cable of front camera 65 can be introduced 

through said orifice into HMI housing 24.  

Front camera 65 and back camera 50 are respectively connected to electronic control system 70 via 

data cables. In the present case, the front camera is connected via a USB 2.0 interface, and back 

0 camera 50 via a MIPI interface, to electronic control system 70. Electronic control system 70 is 

connected via a bus system to the motor controller arranged in electronics housing 40. LCD display 

element 22 is furthermore connected to electronic control system 70. Control elements 16.1, 

switching element 16.2, and switchover element 16.3, which are arranged on grips 16, are 

connected to the motor controller. Control elements 16.1 serve to control the water acceleration 

5 device of swimming and diving aid 10 and in that context, in particular, to control the power level of 

electric motor 30. At least some of the functionality of cameras 50, 65 can be controlled by way of 

switching element 16.2 and switchover element 16.3. For that purpose, electronic control system 70 

retrieves the respective switching state of switching element 16.2 and of switchover element 16.3 

from the motor controller in short cycles. The video image of front camera 65 or of back camera 50, 

?0 depending on the actuation of switching element 16.2 and of switchover element 16.3, can thereby 

be shown on display 20. Video captures can furthermore be recorded by a memory connected to 

electronic control system 70. In the present case, an SD memory card is provided as a memory.  

Electronic control system 70 furthermore comprises a WiFi interface by way of which video data can 

be transferred to an external data medium, for example a smartphone or a computer. The WiFi 

?5 interface is furthermore designed to receive software updates for all the hardware components of the 

swimming and diving aid, for example for the camera control system and/or for the display control 

system and/or for the motor controller and/or for the rechargeable battery management system 

(battery controller). Software updates to the motor controller are then forwarded from the electronic 

control system 70 to the motor controller via the data bus, in the present case a CAN data bus. It is 

30 also conceivable to transmit diagnostic data of the swimming and diving aid 10 to external devices 

via the WiFi interface. Such diagnostic data can relate, for example, to the state of the rechargeable 

batteries or to faults in the propulsion system. It is also conceivable to provide a WLAN interface or a 

Bluetooth interface instead of the WiFi interface. The digital connection between the motor controller 

and electronic control system 70 makes it possible to show current operating parameters of 

35 swimming and diving aid 10 on display 20.  
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FIG. 8 is a flow chart for controlling cameras 50, 65. Starting from a main menu 90, an "SE" query 

91.1 queries whether switching element 16.2 has been actuated. If so, in the next "power setting" 

query 91.2 the current power setting of the motor controller for electric motor 30 is queried. If a 

5 power setting of 0 is set, i.e. if no voltage is being applied to electric motor 30, then in a first 

"message output" 92.1, display 20 is notified to establish a power setting of at least 1. This query 

prevents a video capture from being inadvertently started while swimming and diving aid 10 is not 

being operated. Swimming and diving aid 10 preferably has a system for decoupling energy transfer 

to the propeller, so that video captures can be effected even when swimming and diving aid 10 is 

0 stationary. After the first "message output" 92.1, execution branches back to main menu 90. If the 

response to the "power setting" query 91.2 is that a voltage is being applied to electric motor 30, 

then in a first "memory capacity" query 91.3 the free memory capacity of the memory for video 

captures is checked. If the memory capacity is below a predefined limit value, then in a second 

"message output" 92.2 a notification is issued that insufficient memory capacity is available for a 

5 video capture, and files must first be deleted. Execution then branches back to main menu 90. If, 

however, the available memory capacity in the first "memory capacity" query 91.3 corresponds to or 

is above the limit value, then in a "front capture" block 93.1 a video capture is made via front camera 

65. The video data captured by front camera 65 are then shown on display 20 and recorded by the 

digital memory. During video recording, the switching state of switching element 16.2 is queried in a 

?0 second "SE" query 91.4, and the available memory capacity is queried in a second "memory 

capacity" query 91.5. If switching element 16.2 is actuated during video capture, that capture is then 

terminated and execution branches to main menu 90. If the memory capacity of the memory reaches 

a second limit value during video capture using front camera 65, the video capture is then terminated 

and user interaction is directed to main menu 90. During video capture using front camera 65, the 

?5 switching state of switchover element 16.3 is furthermore queried via first "US" query 91.6. If that 

element is pressed, the current video capture by front camera 65 is terminated, and a video capture 

using the rear-facing back camera 50 is performed in a "rear capture" block 93.2. That video capture 

is also stored, and shown on display 20. Analogously to capture using front camera 65, during 

capture using back camera 50 the switching state of switching element 16.2 is queried in a third "SE" 

30 query 91.7, the free memory capacity of the data memory is queried in a third "memory capacity" 

query 91.8, and the switching state of switchover element 16.3 is queried in a second "US" query 

91.9. Upon actuation of switching element 16.2, or if the memory capacity falls below the second 

limit value, video capture is terminated and user interaction is directed to main menu 90. Actuation of 

switchover element 16.3 causes video capture using back camera 90 also to be terminated, and 

35 starts a new video capture via front camera 65.  
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The limit value for the memory capacity in the context of the first "memory capacity" query 91.3, for 

example 2 GB, is preferably selected to be greater than the second limit value in the context of the 

second "memory capacity" query 91.5, for example 1 GB.  

5 

Provision of the two cameras 50, 65 makes it possible to acquire video captures both in a travel 

direction and of the operator. Switching element 16.2 mounted on a grip 16.1, and switchover 

element 16.3 likewise mounted on a grip 16.1, allow simple operation of the video system even 

during vigorous riding. Data can be exchanged with external devices using the WiFi interface that is 

0 provided. The digital connection between electronic control system 70 and the motor controller also 

allows data to be sent and received via the WiFi interface to and from the motor controller or other 

hardware components of the swimming and diving aid, for example the camera control system 

and/or the display control system and/or the rechargeable battery management system (battery 

controller). The video system thus makes possible an additional functionality, for example by the fact 

5 that software updates can be transferred to the motor controller and/or to the other aforementioned 

hardware components. Because front camera 65 is integrated into hull 11, it is possible to acquire 

images oriented in a direction of travel. The integration of front camera 65 into hull 11 results in low 

vibration and thus interference-free video captures. Video quality is appreciably improved in 

particular by additional stiffening of front camera receiving region 80 of hull 11.  
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Claims 

1. A swimming and diving aid, having a hull which comprises a flow channel or with 

which a flow channel is associated, a motor-driven water acceleration arrangement, in 

particular a propeller, being associated with the flow channel; having a support 

surface for an upper body on an upper side of the hull; having grips mounted on the 

swimming and diving aid, control elements for controlling the water acceleration 

arrangement by means of an associated motor controller being provided on the grips; 

and having a display, facing toward the support surface, for showing operating 

parameters of the swimming and diving aid, 

wherein a forward-directed front camera is integrated into the hull in front of 

the support surface in a direction of travel, and is connected to an electronic control 

system; the electronic control system is embodied to apply control to the front camera 

and to receive camera signals; and a switching element for starting and ending a 

video capture is arranged on at least one grip, 

wherein the front camera is arranged in a watertight camera enclosure; the 

watertight camera enclosure is received in a front camera receptacle inside the hull 

and fastened to the hull of the swimming and diving aid; the outer envelope of the hull 

comprises, in the viewing direction of the front camera, a camera passthrough in 

which a transparent window is arranged; and the transparent window closes off the 

watertight camera enclosure at the front.  

2. The swimming and diving aid according to Claim 1, wherein a rearward-directed back 

camera is arranged in front of the support surface and is connected to the electronic 

control system.  

3. The swimming and diving aid according to Claim 1 or 2, wherein a switchover 

element, for switching over between the two cameras with which video capture is 

respectively occurring, is arranged on at least one grip.  

4. The swimming and diving aid according to any one of Claims 1 to 3, wherein the 

display is connected to the electronic control system of the cameras and is designed 

to show the image being acquired using the respectively selected camera.  
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5. The swimming and diving aid according to any one of Claims 1 to 4, wherein an LCD 

display element of the display, the back camera, and the electronic control system 

are arranged in a one- or two-part housing embodied to be watertight.  

6. The swimming and diving aid according to Claim 5, wherein the housing that is 

embodied to be watertight is covered by a transparent display covering at least in the 

region of the LCD display element, or in the region of the LCD display element and of 

the back camera.  

7. The swimming and diving aid according to any one of Claims 1 to 6, wherein the 

electronic control system is connected to the motor controller via a data bus; the 

switching signals of the switching element and/or of the switchover element are 

delivered to the motor controller; and the electronic control system is embodied to 

retrieve the switching signals of the switching element and/or of the switchover 

element from the motor controller.  

8. The swimming and diving aid (10) according to any one of Claims 1 to 7, wherein the 

control unit is embodied to enable a video capture if a voltage is applied to an electric 

motor of the water acceleration arrangement, and not to enable a video capture if no 

voltage is applied to the electric motor of the water acceleration arrangement.  

9. The swimming and diving aid according to any one of Claims 1 to 8, wherein the 

control unit is embodied to enable a video capture when a free memory capacity of a 

memory for the video captures corresponds to or exceeds a predefined limit value, 

and not to enable a video capture if the free memory capacity of the memory for the 

video captures falls below the predefined limit value; and/or the control unit is 

embodied to interrupt a video capture if the free memory capacity of the memory for 

the video captures falls below a predefined second limit value.  

10. The swimming and diving aid according to any one of Claims 1 to 9, wherein the 

control unit comprises a radio interface, in particular a WiFi interface or WLAN 

interface and/or a Bluetooth interface; and the control unit is embodied to transfer 

video data and/or to receive software updates for individual or several hardware 

components of the swimming and diving aid, for example for the camera system 

and/or for the display control system and/or for the motor controller and/or for the 
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rechargeable-battery management system (rechargeable battery controller), via the 

radio interface.  

11. The swimming and diving aid according to any one of Claims 1 to 10, wherein a 

microphone is associated with the front camera and/or back camera; and the 

captured audio signals are delivered to the control unit.  

12. The swimming and diving aid according to any one of Claims 1 to 11, wherein the 

front camera is connected to the control unit via a digital interface, in particular a USB 

interface, and a data cable.  

13. The swimming and diving aid according to any one of Claims 1 to 12, wherein the 

back camera is connected to the control unit via a digital interface, in particular a MIPI 

interface.  

14. The swimming and diving aid according to any one of Claims 1 to 13, wherein the 

front camera receptacle is in physical communication with a flooding chamber of the 

swimming and diving aid.  

15. The swimming and diving aid according to one any of Claims 1 to 14, wherein the 

transparent window, or a window housing in which the transparent window is held, is 

sealed with respect to the camera passthrough; or a water-conveying gap is 

configured between the transparent window, or the window housing in which the 

transparent window is held, and the camera passthrough.  

16. The swimming and diving aid according to any one Claims 1 to 15, wherein the 

transparent window, and/or a window bezel of the window housing in which the 

transparent window is held, is of oval configuration.  

17. The swimming and diving aid according to any one of Claims 1 to 16, wherein the 

window housing is connected sealedly to the camera enclosure; and the window 

housing and the camera enclosure comprise locking means that define, in both an 

axial and a circumferential direction, an unequivocal orientation of the window 

housing with respect to the camera enclosure.  

24



18. The swimming and diving aid according to any one of Claims 1 to 16, wherein the 

camera enclosure is closed off at the rear by a housing closure that can be placed in 

watertight fashion onto the camera enclosure; and a data cable for transferring video 

data to the control unit is guided in watertight fashion through the housing closure.  

19. The swimming and diving aid according to any one of Claims 1 to 18, wherein the hull 

is embodied in stiffened fashion in the region of the front camera receptacle.  
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