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DEVICE AND A METHOD FOR ASSEMBLING
AN ELECTRONIC DEVICE HAVING A MALE
CONNECTION PORTION FOR PROVIDING A
DETACHABLE CONNECTION, AND A
FLEXIBLE ELEMENT FOR FACILITATING
ASSEMBLY OF ELECTRONIC
COMPONENTS

FIELD OF INVENTION

[0001] The present invention relates to connectors in
devices relating to health, sports and other personal equip-
ment. More specifically, the present invention relates to con-
nectors conveying electrode and other low-voltage signals
with high reliability requirements in a potentially harsh envi-
ronment and while being subject to considerable mechanical
stress. Such connectors are used for example in heart rate and
electromyograph monitors for connecting a usually male con-
nection portion detachably to a female snap in a belt or gar-
ment.

BACKGROUND OF THE INVENTION

[0002] Currently, there are heart rate monitor belts which
people can wear underneath their clothing in order to monitor
their heart rate. Such belts are typically designed such that a
telemetric transmitter is detachably connected to a belt hav-
ing two electrodes which are in contact with the user’s skin in
the chest region of the user’s torso. The electrodes identify an
electric ECG pulse caused by the heart and then the detach-
able telemetric transmitter transmits data indicative of the
user’s heart beat with the use of wireless magnetic near field
communication or a radio signal to a remote receiver pro-
vided with a display. In many instances the remote receiver is
provided in the form of a wrist watch, wrist top computer or
other similar display carried by a user, typically on the user’s
wrist.

[0003] Similarly, the fusion between wearable and ubiqui-
tous computing and outdoor activities like sports, produce
equipment with various sensors and electrodes attached to or
placed on different parts of the body. The usually passive
electrodes and the sensor unit they feed with signals need to
be interconnected, and both components need to be detach-
able for replacement or service.

[0004] Since various acceleration and magnetic sensors can
be integrated in small and lightweight devices, the telemetric
data to be transferred may, instead of or in addition to the heart
rate, comprise a plurality of measured variable data, such as
working frequency, pedaling rate and pedaling frequency,
travel speed, etc. The data to be transferred may additionally
comprise data required for the identification of the user and/or
the transmitter device.

[0005] U.S. application Ser. No. 11/808,391 filed Jun. 8,
2007 and published as US 2007/0285868 which is herein
incorporated by reference in its entirety, for instance, dis-
closes a heart rate monitor belt which comprises a plurality of
electrodes and a detachable telemetric transmitter.

[0006] It is preferably to have a telemetric transmitter or
sensor unit which is detachable. From a consumer point of
view, a user is typically sweating while using a sports device
like a heart rate monitor belt and it is therefore advantageous
to be able to separate the electronic device from the belt, shoe
or garment that is carrying it, so that the carrier can be washed.
From a manufacturing point of view, the process for manu-
facturing the carrier is substantially different from that of
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manufacturing a transceiver or sensor unit, and therefore it is
beneficial to be able to manufacture the components sepa-
rately. Additionally, it is usually beneficial if the electronic
devices are interchangeable between a plurality of carriers.
[0007] Though there are several alternative methods for
connecting especially a telemetric transmitter to a heart rate
monitor belt containing the necessary electrodes, the industry
has almost entirely adopted the use of a pair of standard
garment snaps. These standard garment snaps typically are
mounted on the material of a heart rate monitor belt and
virtually their entire thickness of around 4 mm protrudes from
the outer surface of the belt. In principle, snaps provide a
convenient way with almost guaranteed user acceptance to
both mechanically fix devices in place, and to provide an
electrical connection between them.

[0008] Due to shortcomings in size and reliability of exist-
ing “snap” technology and other methods for detachably con-
necting health monitoring and sports devices to electrodes, it
has not been realistic to incorporate electrodes directly in
garments. The primary road block to such incorporation has
been the size and bulkiness of the standard garment snaps. No
clothing manufacture, nor consumer, has wanted 4 mm pro-
trusions from their garments such as tops, shirts and sports
bras.

[0009] Therefore, the garment industry has incurred a long
felt need for an improved method of detachably connecting a
health monitoring or sports device to an article of clothing
which does not compromise the integrity and utility of the
underlying garment. However, especially the telemetric
devices manufacturing industry has adopted certain standards
which relate to the use of a pair of male studs on a telemetric
transmitter to be detachably snapped in to a pair of snaps on
a heart rate monitor belt. As such, it would not be economical
to wholly redesign the male portions of telemetric transmit-
ters and the method in which they connect to an object having
the necessary electrodes for measuring a user’s heart rate.
[0010] Thus, there exists a need for a snap which fulfils the
requirements of the garment industry but which fits in with
the design and production methods of the manufacturing
industry. Several critical issues arise when attempting to
merely minimize the existing standardized snap. The main
issue is the integrity of the connection between the male stud
and the snap. Any movement of the male stud within the snap
will create electrical noise which makes it difficult if not
impossible to accurately measure parameters such as a user’s
heart beat. Additionally, as a user is typically involved in
strenuous activity while utilizing the product, the connection
needs to withstand and support the attached device during
such activity. As the size and depth of a snap decreases, the
more critical becomes the mechanical design of it to with-
stand the forces, and to ensure a reliably and stable electrical
connection under all circumstances becomes a very delicate
design problem indeed.

[0011] Further yet, users typically sweat while undergoing
strenuous activity wearing the product. As a reliable electrical
connection is necessary between the sensor device and the
connected electrodes on the user’s skin, it is important to keep
the connection moisture free to reduce the likelihood of any
shorts. Similarly, the problem is compounded for users who
wish to utilize a heart rate monitor under water, for example
while swimming or diving.

[0012] Therefore, there exist numerous challenges in the art
to the development of a means of detachably connecting e.g.
a telemetric transmitter to a garment having electrodes for
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monitoring a user’s heart beat which aims to satisfy user’s
need, the garment manufacturer’s needs and the needs of
health and sport goods manufacturers.

[0013] Partially the problem has been solved in the co-
pending U.S. patent application Ser. No. 13/832,736 by the
same applicant, the entire content of which is included herein
by reference. In the solution presented, the snap size and
thickness has been significantly reduced, and the electrical
connection between a male connection portion and a socket
region of a snap has been improved. Currently, the standard
snap thickness in the industry is around or above 4 mm. With
the design of the snap presented in U.S. patent application
Ser. No. 13/832,736, the maximum thickness of the snap can
be between 1 to 3 mm. Thus, utilizing such a design the
overall size of the snap can be reduced by 50-70% or more.
This reduction in size enables one to integrate health and sport
device electrodes into garments in an acceptable manner.

[0014] However, the male portion of a snap has two ends,
onebeing connected to the PCB of the health or sports device,
like a telemetric heart rate monitor transmitter, the other end
protruding from the device as a stud to be snapped into a
socket connected to an electrode. The above mentioned solu-
tion addresses the design of the stud end and how it intercon-
nects with the socket. However, also the end of the male
portion connected to the PCB (Printed Circuit Board) of the
device is subject to the same forces and circumstances as the
other end. The problem of securing the fastening and electri-
cal connection between the male portion of the snap and the
PCB has previously been solved by providing threads to
screw the male portion of the snap into place, by welding it to
the plastic case of the device with ultrasound, etc. However,
these measures are a solution for the mechanical fastening of
the male part, and are directed to the mid-portion of it. The
end to be fitted to the PCB has so far been conventionally
designed, providing gold plating and a friction-based electri-
cal connection. Also, in order to account for variations in the
manufacturing process, an electrical wire may be soldered
between the male portion of the snap and the PCB, or spring
contacts may be used to improve the connection between the
male portion and the PCB. Standard PCB spring contacts are
however complicated in construction and require separate
assembly, like any other components on the PCB.

[0015] During the circumstances and for reasons that have
been explained above, there is a need for an improved and
simplified connection device. The quality of the electrical
connection to the PCB is of course as important as in the other
end and is, despite a fairly reliable mechanical fastening,
subject to small movements and manufacturing tolerances
causing noise. Also, only a minimum amount of wear at the
contact surface caused by such movement drastically reduces
the signal quality.

SUMMARY OF THE INVENTION

[0016] It is an object of the present invention to provide an
electronic device having an improved connection capability
to a female snap provided by an inventive male portion of the
snap.

[0017] Itis an important aspect of the present invention to
provide an electronic device having a housing and at least one
male connection portion for providing a detachable connec-
tion of the electronic device to a female snap, said male
connection portion comprising an elongate stud. The stud or
male snap member has the following parts and features:
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[0018] a male head portion capable of fitting within a
socket region of a snap, said male head portion forming
a first terminal end of the elongated stud,

[0019] an end portion opposite said male head portion
forming a second terminal end of the elongated stud and
providing an electrical connection from said electronic
device in said housing to said female snap,

[0020] amid-portion between the male head portion and
the end portion at which said stud is fastened to said
housing,

[0021] said at least one end portion is extending from a
first side of a printed circuit board of said electronic
device through an aperture in said board.

[0022] According to the invention, in the inventive
device the end portion is adapted to receive a flexible cap
of a conductive sheet material, the cap has a top surface
to fit on the top of said second terminal end and at least
two side elements, which are formed as legs joined to the
top surface by a first bend of the sheet material. The side
elements are generally aligned along the wall of said end
portion, to create an electrical connection and a
mechanical lock between the end portion and the printed
circuit board by flexible deformation of the side mem-
bers when sliding the cap and the end portion through the
aperture.

The advantages of such a structure are diverse:

[0023] A continuous spring force is obtained in the electri-
cal contact, without breaks or noise. The mechanical lock
provided by the cap also serves as a mechanical installation
fixture of the male snap member to the PCB. No screws or any
separate fastening operations are necessary. The cap is inex-
pensive to manufacture, and can be used on all kinds of
devices where there is a need to connect a stud-like member
to aprinted circuit board. In a telemetric heart rate transmitter
2 studs are usually enough, connecting the transmitter to 2
ECG electrodes. In an EMG (electromyograph) device, any
number of connectors, distributed over the body in a decen-
tralized manner, may be needed to detect the weak EMG
signals from muscles or tissues that are intended to be moni-
tored.

[0024] The inventive design also automatically correctly
aligns the PCB in the housing, as the male snap members
fastened to the housing will go through the apertures in the
PCB and create a spring force at each aperture when sliding
through the apertures. The same spring forces also offer a
suitable tolerance for small dimensional errors that may occur
in the parts. The inventive design can be made very flat and is
space-saving also on the PCB board due to the simplicity of
the construction.

[0025] According to specific embodiments of the inven-
tion, the side elements of the flexible cap may have anchor
members formed by a second bend opposite the first bend and
in a transverse direction with respect to the direction of the
side elements. The anchor members may be directed out-
wards from the side elements to engage with the edge of said
aperture of the printed circuit board, or they may be directed
inwards from the side elements to engage with the wall of the
end portion, or both.

[0026] In some embodiments the surface of the side ele-
ment is formed as a plane, in other embodiments the surface
of the side element may be curved with respect to the direc-
tion of the normal of the top surface. The side elements may
also have an area between the first and the second bend that is
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bent or corrugated, in order to add friction and spring forces
between the flexible cap and the aperture.

[0027] The inventive device may be a telemetric pulse
transmitter to be attached to ECG electrodes in an electrode
belt with a snap connection, a telemetric pulse transmitter to
be attached to ECG electrodes integrated in a garment with a
snap connection, or an electromyograph to be attached to
EMG electrodes integrated in a garment with a snap connec-
tion, just to mention a few examples.

[0028] Theinventionis also directed to amethod for assem-
bling components of an electronic device having a printed
circuit board and at least one male snap connection portion for
providing a detachable connection between said electronic
device and a female snap. The inventive method comprises
the steps of:

[0029] providing said at least one male connection por-
tion as an elongate stud with a male head portion form-
ing a first terminal end of the elongated stud, an end
portion opposite the male head portion forming a second
terminal end of the elongated stud, and a mid-portion
between the male head portion and the end portion at
which the stud is fastened a housing of said device,

[0030] providing at least one flexible cap of a conductive
sheet material, the cap having a top surface to fit on the
top of the second terminal end of the male connection
portion, at least two side elements each formed as a leg
joined to the top surface by a first bend of the sheet
material, the side elements being aligned along the wall
of said end portion,

[0031] providing the printed circuit board with at least
one aperture aligned and adapted to receive said flexible
cap and the second terminal end of the male connection
portion;

[0032] providing a flexible cap in a position between the
second terminal end of each male connection portion
and the aperture of the printed circuit board,

[0033] connecting the printed circuit board with the male
connection portion and cap by sliding the flexible cap
and the second terminal end into the aperture of the
printed circuit board to form an electrical connection
and a mechanical lock between the end portion and the
printed circuit board by flexible deformation of the side
members.

[0034] Embodiments of the inventive method include pro-
viding the flexible cap with an anchor member formed by a
second bend opposite the first bend in a general direction
outwards with respect to the direction of the side elements,
whereby the flexible cap is inserted into the aperture first,
whereafter the second terminal end is slided into the flexible
cap to form a connection between the printed circuit board
and the male connection portion.

[0035] According to an alternative embodiment, the flex-
ible cap is first slided onto the second terminal end, whereaf-
ter the second terminal end is slided into the aperture to form
a connection between the printed circuit board and the male
connection portion.

[0036] Furthermore, the invention concerns a flexible cap
for facilitating assembly of an electronic component of an
electronic device, said component having at least one elon-
gated stud-like connecting member with a first male snap
connection portion providing a detachable connection
between said male and a female snap, and a second and
opposite end portion forming a second terminal end said stud
and providing an electrical connection between an electronic
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device to the female snap. The inventive cap is made of a
conductive sheet material and having a generally horizontal
top surface, at least two generally vertical side elements each
of which is formed as a leg joined to the top surface by a first
bend of said sheet material, whereby the cap is adapted to
create an electrical connection and a mechanical lock
between said electronic component and an aperture of a
printed circuit board of said electronic device on the other
hand, by flexible deformation of said side members when said
connecting member is slided into said cap and passed through
said aperture of said printed circuit board.

[0037] The side elements of the flexible cap may have an
anchor member formed by a second bend opposite the first
bend of the side elements in a transverse direction with
respect to the direction of the side elements, whereby the
anchor member may be directed outwards from the side ele-
ments to engage with the edge of said aperture on the side of
its insertion direction of said printed circuit board, or inwards
from the side elements to engage with the wall of said end
portion, or both.

[0038] The surface of the side element may be formed as a
plane or it may be curved with respect to the direction of the
normal of said top surface. The cap is preferably made out of
one piece of a stainless steel sheet and comprises three side
elements.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] FIG. 1 shows a generic body of a typical telemetric
device comprising male snap ends in accordance with an
embodiment of the present invention;

[0040] FIG. 2 shows an example of a garment or heart rate
monitor belt having two snap sockets corresponding to the
male ends shown in FIG. 1;

[0041] FIG. 3 shows a cutaway of a telemetric transceiver
having a stud and male end inserted within the socket region
of a snap, the construction forming a basis which to improve
upon for the present invention;

[0042] FIG. 4a-fshowsavariety of examples of the flexible
element on which the present invention is based;

[0043] FIG. 5 shows an exploded assembly view of an
electronic device making use of the present invention;

[0044] FIG. 6 shows a situation where the assembly of FIG.
5 is completed;
[0045] FIG. 7 a-c shows enlarged details of the inventive

assembly embodiments.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0046] An example of a telemetric device 1 which is com-
patible with the garment 6 shown in FIG. 2. The telemetric
device 1 has a body portion 2, an aperture 4 for housing for
example a battery, a surface surrounding the aperture 4 sur-
rounded by an outer lip 2¢ and a cover 3, which can be for
examplea flexible sticker type cover with or without a graphic
or textual display. Additionally, the telemetric device has two
studs 5 having an exposed male end for being detachably
coupled to the snaps 8A and 8 of garment 6.

[0047] FIG. 2 shows an example of a garment or belt 6
which has a top material layer 7 and two electrodes (not
shown) which can be coupled to the back of garment 6 or to
another subsequent material layer. Each electrode is con-
nected to a snap, 8A and 8B. In a typical arrangement, the
electrode attached to each snap would extend in a direction
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away from the other snap. As such, there will be an area
between the two snaps which may or may not include an
electrode or similar material.

[0048] FIG. 3 shows in cross-section a complete snap
assembly according to a prior solution by the present appli-
cant. An electronic device 9, for example a telemetric heart
rate transmitter 9 is shown having a PCB 10 holding the
electronics of the device (not shown), a cover 11 for accessing
e.g. a battery compartment of the device, a stud 12 forming
the male portion of the snap assembly, and connector 13
connecting the end portion 14 of the stud 12 to the PCB 10.

[0049] The end portion 14 of the stud is opposite the male
head portion 15, which fits into the receiving socket 18 of the
snap 17. The end portion 14 extends from a mid-portion 16 of
the stud. The division between the mid-portion and the end
portion may be an imaginary break, or there may be a change
in diameter, as shown. The mid-portion 16 may have a
threaded portion (not shown) which facilitates the fastening
to the body of the device 9 by screwing.

[0050] The terminal end of the end portion 14 can be cham-
fered inwards e.g. to facilitate easier assembly and safer elec-
tromechanical connection between the stud 12 and the PCB
10 of the device 9. The connector 13 is, as has been discussed
above, conventionally designed with gold plating the electri-
cal connection being provided by friction between the cylin-
drical surface of the connector 13 and the end portion 14 of the
stud. A spring 27 is included in the connector in order to
improve the connection between the end portion 14 of the
stud and the PCB 10. The spring load necessitates that the
connector 13 must be assembled and secured to the PCB 10
by screws (not shown).

[0051] The length of the whole male portion 12 can be
around 11 mm or less, and the diameter of the mid-portion 16
can be between 3 to 4 mm. The female part of the snap
assembly is consisting of the socket 18, formed as a recess in
an upper cap portion 19 and by a base portion 20. The male
head portion 15 may have a centered cavity 21 which is open
at the terminal end of the male head portion. The cavity 21 is
for fitting over a guiding stud 22 of a snap in accordance with
the disclosure above. The guiding stud 22 may be an integral
portion of the base portion 14. The base portion 20 can be
made of a non-conductive material such as a plastic or rubber
based material. The guiding stud can be rigid or it may have
some, preferably a slight, degree of flexibility. The guiding
stud 22 can take the geometry of a standard cylinder or, as
shown, it can be advantageous for the guiding stud 22 to have
a conical geometry. By having a conical geometry it allows
fora stud 12 to have aslightly off alignment when entering the
socket region and then aids in the centering and alignment of
the stud 12 in to the detachably secured position as shown in
FIG. 3.

[0052] The presence of a guiding stud 22 in the snap socket
18 allows an enhanced stability of the connection between the
stud 12 and the socket 18, also allowing for a significantly
more compact snap design. The cavity 21 may be centered on
the terminal end of the male head portion 15, or the cavity
may be off center. The depth of the cavity 21 can be between
0.5 to 1.5 mm. A non-conductive, preferably water-proof
material 23 can be added on top of the snaps.

[0053] A conductive wire spring 24 is provided for holding
the male 15 end of the device 9 in a releasable manner within
the socket region 18 of the snap. Additionally, the conductive
wire spring 24 make, or at least partially makes, the electrical
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connection between at least one electrode 25 in a garment or
heart rate monitor belt 26 and the male end 15 of the telem-
etric device 9.

[0054] In FIGS. 4a-4f are shown the basic element of the
present invention; a flexible cap that facilitates the assembly
of electronic components. It is preferably made in one piece
of a sheet of a conductive material, like metal. It can be
designed in a variety of versions and embodiments within the
scope of the present invention, here are only shown a few.
Referring now to the embodiment shown in FIG. 4a, the cap
30a has a generally horizontal top surface 31a, three vertical
side elements 33a formed between a first bend 32a¢ and a
second bend 34a of the sheet material. An anchor member
35a 1s formed at the second bend 34 in a direction outwards
from the side elements 34a. Due to manufacturing and design
considerations, number of the side elements 33a may vary
between 2-6, for example, and also the number of bends
between the parts may be of any number. The essential func-
tionality of the inventive cap is provided by the top surface
31a joining all the side elements 33a together, the side ele-
ments 334 and, optionally, the anchor members 35a.

[0055] The embodiment shown in FIG. 45 shows a similar
cap 305, but with curved side elements 335 with bends 325
and 344, and anchor members 355. The remaining parts ofthe
are similar as the parts in FIG. 4a. With curved side elements,
the insertion of the cap 305 in a printed circuit board apertures
or holes (see FIG. 5) requires less force than in the embodi-
ment of FIG. 4a. When the cap 30a-30/is forced, as will be
explained in the following, into an cylindrically shaped aper-
ture with a radius corresponding to or only slightly greater
than R, the side elements 334-33/ will deform more or less,
depending on their shape, and bend to fit into the aperture.
The side members 33a-33/'will cut into the wall of the aper-
ture and also become slightly deformed also in the part pro-
truding through the aperture on the other side, thus locking
the cap into place against any forces that would pull it out
from the PCB.

[0056] The anchor members 35a and 356 will stop the
movement of the cap as they engage with the edges of the
aperture on the PCB side from where the caps are inserted,
thus locking upon assembly the cap 30a or 3056 to the PCB
from both sides. The anchor members 35a, 35b also facilitates
an assembly sequence that places and locks the caps 30a or
305 first in place into the printed circuit board apertures or
holes 38A and 38B of FIG. 5, whereafter the end portion 14 of
a male snap connector 41A can be inserted in to the already
assembled cap.

[0057] InFIGS. 4¢ and 44 are shown similar caps 30c and
30d as in FIGS. 4a and 45, respectively, but without the
anchor members. This is to reflect the fact that they are an
option that may be beneficial in some embodiments of the
invention, but not always essential to form the inventive and
reliable electrical contact between a PCB and a snap connec-
tor. Here an embodiment is shown with an outwardly pointed
middle bend 36¢ in FIG. 4¢ and an inwardly pointed bend 364
in FIG. 4d, respectively.

[0058] In FIGS. 4e and 4 are shown similar caps 30e and
30f as in FIGS. 4a and 4b, respectively, but with anchor
members 35¢ and 35/ turned inwards at the second bend 34e
and 34fof the sheet material. Such anchor members will upon
assembly cut into the snap end portion 14 and further secure
the electrical connection between the cap and the male snap
connector. However, as the side members 33e and 33/ will
upon assembly, due to these anchor members 35¢ or 35/
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slightly turn outwards as the snap end portion is inserted, they
willalso increase the deformation (see FIGS. 7a-c) of the side
members and thus the friction between the cap and the PCB
aperture. In this way both the locking function of the caps 30e,
30f'and the electrical contact between them and the PCB is
enhanced. Obviously, any combination of anchors, bends and
their directions are possible and the subject of design choices
for a specific device and situation. FIGS. 4a-4f merely shows
examples of different shapes and features of the cap.

[0059] Referring now to FIG. 5, the cap 30 can for example
be manufactured of a 0.15 mm thick stainless steel plate. It is
preferably gold plated on the outside, to provide gold to gold
contact against the printed circuit board apertures or holes
38A and 38B, which walls then are gold plated. On the inside,
i.e. the side that comes against the end portion 14 of the stud
12, the contact surfaces may be steel against steel. Obviously,
the cap can be manufactured of any metal or material provid-
ing proper electrical conductivity, flexibility and strength.
[0060] In FIG. 5 is shown the initial assembly setup of an
electronic device making use of the present invention. The
main elements of the device consists are the 39, a printed
circuit board 37, a cover (not shown) closing the space over
the PCB, and the connectors, i.e. the male snap connecting
portions 41A and 41B.

[0061] As has been shown in FIG. 3, a the male snap con-
nection portions 41A and 41B are elongate studs, with a male
head portion 15 forming a first terminal end and an end
portion 14 opposite said male head portion is forming a sec-
ond terminal end. The studs are fastened to the housing 39 at
the apertures 10A and 41B at the mid-portion 16 of the male
snap connection portions 41A and 41B. This can be done by
providing threads and by screwing the connection portions
41A and 41B into the apertures 40A and 40B. Alternatively,
glue or ultrasound welding may be used. The corresponding
apertures in the PCB 37 are marked as 38A and 38B, and the
caps with reference number 30.

[0062] Referring now to FIG. 6, where the assembly of
FIG. 5 iscompleted, it shows the printed circuit board 37 with
the apertures or holes 38A and 38B being aligned to receive
the second terminal ends 14 of the studs 41A and 41B (not
visible) and their flexible caps 30.

[0063] The studs 41A and 41B have been inserted from
underneath, first to the housing 39 (see FIG. 5) to firmly fix
the mid-portion of the studs to the housing. Then the flexible
caps 30 have been placed on the second terminal ends 14 of
each stud 41A and 41B. After that, the assembly process
continues by bringing the printed circuit board 37 and said
housing 39 together, and by sliding the second terminals 14
and their flexible caps 30 into and through the apertures 38A
and 38B underneath of the PCB. The anchor members 35 (see
FIG. 4) of the caps 30 will stop the movement of the assem-
blies 14 and 30 through the apertures as they engage and make
contact with the first side, or underneath side, of the printed
circuit board. As shown in FIG. 6, the caps and the second
terminal ends will form a protrusion at the second and oppo-
site side of the printed circuit board 37.

[0064] The cap 30 cannot pass through the aperture 38A
and 38B without being deformed. Due to the flexibility, shape
and design of the caps 30, they will deform during the inser-
tion in apertures 38A and 38B, and form an electrical con-
nection and a mechanical lock between the portion 14 and the
printed circuit board. The inner walls of the apertures 38A and
38B covered with a highly conductive material, preferably
gold.
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[0065] The anchor members 35 will stop the sliding move-
ment and engage with the bottom side of the PCB 37, the side
elements 33 will deform and cut into the walls ofthe apertures
38A and 38B, and finally, there will be some deformation of
the side elements 33 also in the protruding part on the upper
side of the PCB 37 in FIG. 6, effectively locking the end
portions 14 of the studs and the PCB both mechanically and
electrically in a very robust and secure electrical connection.
[0066] FIG. 7a shows an enlarged detail of one embodi-
ment of the inventive assembly. In the center is seen a stud 12
with its male head portion 15, the opposite end portion 14 and
the mid-portion 16, as has been described in FIG. 3. The
mid-portion 16 has a threaded portion 16a which facilitates
the fastening to the body 39 of the device by screwing. The
end portion 14 of the stud has been covered by a cap 30a of
FIG. 4a, and pushed through an aperture 38A of the printed
circuit board 37. As can be seen, the deformations of the cap
side elements 33a are considerable. It is of course ordinary
design criteria to determine the correct diameter of the aper-
ture 384, its length L, and the corresponding dimensions of
the cap, in order to achieve a proper amount and kind of
deformation.

[0067] The top surface 31a is preferably to be kept flat and
pressed in the assembly against the end portion 14 in order to
provide a secure steel-to-steel contact and eliminate move-
ment of the stud inside the cap. The contact and the mechani-
cal locking of the stud against the cap is enhanced by the
deformation of the side elements 334, that cut into the surface
of the end portion with a spring force caused by the deforma-
tion. The same applies to the inside wall of the aperture 38A,
thatis preferably gold plated and connects to the circuitry 37a
on top of the PCB 37 via conventional PCB wiring (not
shown). The corresponding contact surface, i.e. the outside of
the cap 30a, is preferably also gold plated. The upper and
lower surface area of the PCB around the aperture may also be
gold plated, as shown by layer 42. As can be seen, the com-
pressed and deformed side elements 33a will extend outwards
at the protrusion formed by the end portion 14 and the cap 30a
on the upper or second side of the PCB 37. This deformation
is reinforced by middle bends 36a (see FIG. 4), also adding
friction between the cap and the aperture walls due to spring
forces. Once the forces and deformation caused by the wall of
the aperture 38A ends, the spring forces induced in the side
elements 33¢ will make the side elements 33a to expand
somewhat, thereby locking the cap in place against any down-
ward movement in the aperture 38.

[0068] FIG. 7a also shows the function of the anchor mem-
bers 354, formed from the side elements by a second bend
34a, and effectively locking the cap 30a in place against any
upward movement in the aperture 38. The anchor members
35a may advantageously have a somewhat more complicated
structure that just a plain metal strip, e.g. corrugations or other
flexible forms or bends allowing them to apply a spring force
upwards toward the underside i.e. the first side of the PCB
board 37 and the gold plating 42 as shown.

[0069] FIG. 76 shows an enlarged detail of another embodi-
ment of the inventive assembly, where the cap 30¢ now cor-
respond to the one shown in FIG. 4¢. In all other respects the
assembly is similar to the one in FIG. 7a, except that the
anchor members 354 are not present in this embodiment. This
means the assembly can safely only be made by first assem-
bling the cap 30c on the end portion 14 and then bring it
through the aperture 38. The anchoring function is now pro-
vided by the deformations of the side elements 33c¢.
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[0070] Finally, in FIG. 7¢ is shown an enlarged detail of
another embodiment of the inventive assembly, where the cap
30fnow correspond to the one shown in FIG. 4f. In all other
respects the assembly is similar to the one in FIG. 7a, except
that the anchor members 35fare turned inwards against and to
engage with the end portion 14, as has been discussed in
connection with FIGS. 4e and 4f’

[0071] As discussed herein, sports and health monitor
devices often use a combination of electrodes and snaps in
such an arrangement that they can be used to determine,
measure and/or monitor various physiological signals of an
individual or animal wearing a belt or garment with in-built
electrodes. One of ordinary skill in the art will recognize
countless electronic devices and telemetric devices which can
be used within the scope of the present invention. Such elec-
tronic devices may or may not comprise a display and may or
may not be capable of wirelessly transmitting information.
Additionally, they may be capable of sending a wide variety
of data not limited to heart rate to a remote receiver.

[0072] It is to be understood that the embodiments of the
invention disclosed are not limited to the particular structures,
process steps, or materials disclosed herein, but are extended
to equivalents thereof as would be recognized by those ordi-
narily skilled in the relevant arts. It should also be understood
that terminology employed herein is used for the purpose of
describing particular embodiments only and is not intended to
be limiting.

[0073] Reference throughout this specification to “one
embodiment” or “an embodiment” means that a particular
feature, structure, or characteristic described in connection
with the embodiment is included in at least one embodiment
of the present invention. Thus, appearances of the phrases “in
one embodiment” or “in an embodiment” in various places
throughout this specification are not necessarily all referring
to the same embodiment.

[0074] As used herein, a plurality of items, structural ele-
ments, compositional elements, and/or materials may be pre-
sented in a common list for convenience. However, these lists
should be construed as though each member of the list is
individually identified as a separate and unique member.
Thus, no individual member of such list should be construed
as a de facto equivalent of any other member of the same list
solely based on their presentation in a common group without
indications to the contrary. In addition, various embodiments
and example of the present invention may be referred to
herein along with alternatives for the various components
thereof. It is understood that such embodiments, examples,
and alternatives are not to be construed as de facto equivalents
of one another, but are to be considered as separate and
autonomous representations of the present invention.

[0075] Furthermore, the described features, structures, or
characteristics may be combined in any suitable manner in
one or more embodiments. In the following description,
numerous specific details are provided, such as examples of
lengths, widths, shapes, etc., to provide a thorough under-
standing of embodiments of the invention. One skilled in the
relevant art will recognize, however, that the invention can be
practiced without one or more of the specific details, or with
other methods, components, materials, etc. In other instances,
well-known structures, materials, or operations are not shown
or described in detail to avoid obscuring aspects of the inven-
tion.

[0076] While the forgoing examples are illustrative of the
principles of the present invention in one or more particular
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applications, it will be apparent to those of ordinary skill in
the art that numerous modifications in form, usage and details
of implementation can be made without the exercise of inven-
tive faculty, and without departing from the principles and
concepts of the invention. Accordingly, it is not intended that
the invention be limited, except as by the claims set forth
below.

1. An electronic device having a housing and at least one
male connection portion for providing a detachable connec-
tion of the electronic device to a female snap, said male
connection portion comprising an elongate stud having:

a male head portion capable of fitting within a socket
region of a snap, said male head portion forming a first
terminal end of the elongated stud,

an end portion opposite said male head portion forming a
second terminal end of the elongated stud and providing
an electrical connection from said electronic device in
said housing to said female snap,

a mid-portion between the male head portion and the end
portion at which said stud is fastened to said housing,

said at least one end portion is extending from a first side of
a printed circuit board of said electronic device through
an aperture in said board,

wherein:

said end portion is being adapted to receive a flexible cap of
a conductive sheet material, said cap having a top sur-
face to fit on the top of said second terminal end and at
least two side elements, each formed as a leg joined to
said top surface by a first bend of said sheet material, and
said side elements being generally aligned along the
wall of said end portion,

whereby an electrical connection and a mechanical lock

between said end portion and said printed circuit board
is created by flexible deformation of said side members
when sliding said cap and said end portion through said
aperture.

2. An electronic device in accordance with claim 1,
wherein said at least two side elements of said flexible cap has
an anchor member formed by a second bend opposite said
first bend and in a transverse direction with respect to the
direction of the side elements.

3. An electronic device in accordance with claim 2,
wherein said anchor member formed by said second bend is
directed outwards from the side elements to engage with the
edge of said aperture of said first side of said printed circuit
board

4. An electronic device in accordance with claim 2,
wherein said anchor member formed by said second bend is
directed inwards from the side elements to engage with the
wall of said end portion.

5. An electronic device in accordance with claim 1,
wherein the surface of the side element is formed as a plane.

6. An electronic device in accordance with claim 1,
wherein the surface of the side element is curved with respect
to the direction of the normal of said top surface.

7. An electronic device in accordance with claim 1,
wherein the side elements of'said flexible cap has middle bend
between said first and said second bend.

8. An electronic device in accordance with claim 1,
wherein said device is a telemetric pulse transmitter to be
attached to ECG electrodes in an electrode belt with a snap
connection.
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9. An electronic device in accordance with claim 1,
wherein said device is a telemetric pulse transmitter to be
attached to ECG electrodes integrated in a garment with a
shap connection.

10. An electronic device in accordance with claim 1,
wherein said device is an electromyograph to be attached to
EMG electrodes integrated in a garment with a snap connec-
tion.

11. A method for assembling components of an electronic
device having a printed circuit board and at least one male
snap connection portion for providing a detachable connec-
tion between said electronic device and a female snap, includ-
ing the steps of’:

providing said at least one male connection portion as an

elongate stud with a male head portion forming a first
terminal end of the elongated stud, an end portion oppo-
site said male head portion forming a second terminal
end ofthe elongated stud, and a mid-portion between the
male head portion and the end portion at which said stud
is fastened a housing of said device,

providing at least one flexible cap of a conductive sheet

material, said cap having a top surface to fit on the top of
said second terminal end of said male connection por-
tion, at least two side elements each formed as a leg
joined to said top surface by a first bend of said sheet
material, said side elements being aligned along the wall
of said end portion,

providing said printed circuit board with at least one aper-

ture aligned and adapted to receive said flexible cap and
said second terminal end of said male connection por-
tion;

providing a flexible cap in a position between the second

terminal end of each male connection portion and said
aperture of said printed circuit board,

connecting said printed circuit board with said male con-

nection portion and cap by sliding said flexible cap and
said second terminal end into the aperture of said printed
circuit board to form an electrical connection and a
mechanical lock between said end portion and said
printed circuit board by flexible deformation of said side
members.

12. A method for assembling components of an electronic
device according to claim 11, wherein said flexible cap
includes an anchor member formed by a second bend oppo-
site said first bend in a general direction outwards with respect
to the direction of the side elements, whereby said flexible cap
is inserted into said aperture first whereafter said second
terminal end is slided into said flexible cap to form said
connection between said printed circuit board and said male
connection portion.
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13. A method for assembling components of an electronic
device according to claim 11, wherein said flexible cap is first
slided onto said second terminal end, whereafter said second
terminal end is slided into said aperture to form said connec-
tion between said printed circuit board and said male connec-
tion portion.

14. A flexible cap for facilitating assembly of an electronic
component of an electronic device, said component having at
least one elongated stud-like connecting member with a first
male snap connection portion providing a detachable connec-
tion between said male and a female snap, and a second and
opposite end portion forming a second terminal end said stud
and providing an electrical connection between an electronic
device to said female snap, wherein said cap is made of a
conductive sheet material and having a generally horizontal
top surface, at least two generally vertical side elements each
of which is formed as a leg joined to said top surface by a first
bend of said sheet material, whereby the cap is adapted to
create an electrical connection and a mechanical lock
between said electronic component and an aperture of a
printed circuit board of said electronic device on the other
hand, by flexible deformation of said side members when said
connecting member is slided into said cap and passed through
said aperture of said printed circuit board.

15. A flexible cap according to claim 14, wherein said side
elements of said flexible cap have an anchor member formed
by a second bend opposite said first bend of said side elements
and in a transverse direction with respect to the direction of
the side elements.

16. A flexible cap according to claim 15, wherein said
anchor member is directed outwards from the side elements to
engage with the edge of said aperture on the side of its inser-
tion direction of said printed circuit board.

17. A flexible cap in accordance with claim 15, wherein
said anchor is directed inwards from the side elements to
engage with the wall of said end portion.

18. A flexible cap in accordance with claim 14, wherein the
surface of the side element is formed as a plane.

19. A flexible cap in accordance with claim 14, wherein the
surface of the side element is curved with respect to the
direction of the normal of said top surface.

20. A flexible cap in accordance with claim 14, wherein the
side elements of said flexible cap has a middle bend between
said first and said second bend.

21. A flexible cap according to claim 14, wherein the cap is
made out of one piece of a stainless steel sheet and comprises
three side elements.
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