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(57) ABSTRACT 

In some embodiments, a power terminal is in electrical con 
nection to a power Supply terminal, and a printed circuitboard 
is Supplied with a board to power contact. Bringing the board 
to power contact together with the PCB contact causes an 
electrical connection between the power supply and the PCB. 
In some embodiments the electrical connection resists dis 
connection from the PCB contact without requiring an exter 
nal force on the PCB. In some embodiments the PCB-to 
power-contact and the PCB contact are brought together in a 
direction perpendicular to a plane of the PCB. In some 
embodiments the PCB-to-power-contact includes fingers 
with grasp the PCB contact on two sides. 
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1. 

CLIP CONTACT FOR EASY INSTALLATION 
OF PRINTED CIRCUIT BOARD PCB 

BACKGROUND OF THE INVENTION 

The present invention, in some embodiments thereof, 
relates to a contact clip for a printed circuit board and, more 
particularly, but not exclusively, to a contact for connection to 
a power Supply for Surface installation of a printed circuit 
board with reduced stress on the PCB. 

U.S. Pat. No. 6,722,916 to Buccinna et al. discloses an 
electronic component that includes a printed circuit board 
having first and second battery contacts. A battery clip having 
a bottom portion is connected to the first battery contact. The 
battery clip also includes a top portion spaced from the 
printed circuit board with a tab extending from the top portion 
in a downward direction toward the printed circuit board. A 
coin cell battery is arranged between the battery clip and the 
second battery contact. The present invention battery clip 
biases the battery into engagement with the second battery 
contacts with the tab. The second battery contacts may be 
provided by a solder bump or a printed circuit preferably 
arranged in a criss-cross waffle shaped pattern. The battery 
clip is secured to the first battery contacts preferably by apply 
ing a solder paste that is heated to electrically join the battery 
clip to the first battery contacts. 

U.S. Pat. No. 7,501.587 to English discloses clips that may 
be compatible with Surface mount technology. The clips may 
be surface mountable to a substrate for allowing repeated 
releasable attachment and detachment of a shielding structure 
thereto. In one exemplary embodiment, a clip generally 
includes a base member having generally opposed first and 
second side edge portions. Two or more arms extend gener 
ally upwardly in a first direction from the base member. The 
clip also includes a generally flat pick-up Surface configured 
to enable the clip to be picked up by a head associated with 
pick-and-place equipment. 

U.S. Pat. No. 7,488,181 to Van Haaster discloses contacts 
that may be compatible with Surface mount technology. The 
contacts may be surface mountable for establishing an elec 
trical pathway (e.g., electrical grounding contact, etc.) from at 
least one electrically-conductive surface on the substrate to 
another electrically-conductive surface (e.g., EMI shield, bat 
tery contact, etc.). In one exemplary embodiment, a contact 
generally includes a resilient dielectric core member. At least 
one outer electrically-conductive layer is electrocoated onto 
the resilient dielectric core member. A solderable electrically 
conductive base member may be coupled to the resilient core 
member and/or the outer electrically-conductive layer. The 
base member may be in electrical contact with the outer 
electrically-conductive layer. 

U.S. Pat. No. 7,034.223 to Fan discloses a PCB mounting 
apparatus includes a Supporting plate defining a number of 
through holes, a number of standoffs engaging in the through 
holes, and a number of grounding members attached to the 
standoffs. The standoff each includes ahead having a holding 
portion, a flange a post, and a base. The grounding member 
each includes a first ring Supported on the flange, a second 
ring Supported on the base, and a band connecting therebe 
tween. The PCB defines a number of fixing apertures. The 
combined Standoff and grounding member is disposed in the 
through hole. The PCB is placed upon the supporting plate 
with the fixing apertures engaging the holding portions of the 
standoffs and contacts the first rings of the grounding mem 
bers. The standoffs and the grounding members are made of 
conductive materials. 
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2 
BRIEF SUMMARY OF THE INVENTION 

According to an aspect of some embodiments of the 
present invention there is provided method of mounting a 
printed circuitboard (PCB) to a power supply including push 
ing the PCB into position on a mounting, and simultaneously 
engaging mechanically a PCB-to-power-contact connected 
to the PCB to a PCB contact connected to the mounting and 
electrically connecting the PCB-to-power-contact to the PCB 
COntact. 

According to some embodiments of the invention, the 
engaging includes forming a friction contact between the 
PCB-to-power-contact and the PCB contact. 

According to some embodiments of the invention, the 
engaging includes clasping a rail from opposite sides. 

According to some embodiments of the invention, the 
engaging includes sliding the rail between two fingers, 
wherein the two fingers are mounted parallel to a direction of 
the pushing. 

According to some embodiments of the invention, the slid 
ing includes elastically deforming the fingers to admit the rail 
between the fingers. 

According to Some embodiments of the invention, a first 
force between at least one of the fingers and the rail is at least 
partially balanced by a second of the forces between at least a 
second of the fingers and the rail. 

According to some embodiments of the invention, the net 
force on the rail is less than a tenth of the sum of the magni 
tudes of individual forces on the rail. 

According to some embodiments of the invention, the 
method may further include directing the PCB to the position 
with a guide. 

According to some embodiments of the invention, the 
method may further include fixing a location of the PCB 
contact with respect to the mounting. 

According to some embodiments of the invention, the 
method may further include locating a power Supply terminal 
separate from the fixing of the PCB contact. 

According to some embodiments of the invention, the 
method may further include joining the PCB contact to the 
power Supply terminal with an adaptor element. 

According to some embodiments of the invention, the 
pushing is in a direction Substantially perpendicular to a plane 
of the PCB. According to some embodiments of the inven 
tion, after the engaging, the PCB-to-power-contact resists 
disconnection from the PCB contact without requiring an 
external force. 

According to Some embodiments of the invention, after the 
engaging, the PCB-to-power-contact resists disconnection 
from the PCB contact. 

According to Some embodiments of the invention, after the 
engaging, the electrical connecting remains stable without 
stressing the PCB. 

According to an aspect of some embodiments of the 
present invention there is provided a system for mounting a 
printed circuit board (PCB) to a power supply including: a 
PCB contact positioned on a mounting for the PCB; a PCB 
to-power-contact positioned on the PCB, and a friction con 
tact mechanically engaging and electrically connecting the 
PCB-to-power-contact to the PCB contact without requiring 
an external force from the PCB. 

According to Some embodiments of the invention, wherein 
the friction contact includes at least two fingers extending 
perpendicular to a plane of the PCB, the fingers configured for 
sliding onto opposite sides of a rail. 

According to some embodiments of the invention, in an 
unstressed state the fingers are positioned on opposite sides of 
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a gap and wherein the gap is configured for sliding a rail into 
the gap, elastically deforming the fingers to grasp opposite 
sides of the rail. 

According to some embodiments of the invention, during 
the mechanical engaging, the at least two fingers are elasti 
cally stressed by the rail in opposing directions by forces from 
the rail that at least partially counter balance each other, the 
net force being less than the Sum of the magnitudes individual 
forces. 

According to some embodiments of the invention, the 
stresses on the fingers are in a direction Substantially parallel 
to a plane of the PCB. 

According to some embodiments of the invention, during 
the mechanical engaging, the at least two fingers are elasti 
cally stressed by the rail in opposing directions by forces from 
the rail that at least partially counter balance each other, the 
net force being less than a tenth of the Sum of the magnitudes 
individual forces. 

According to Some embodiments of the invention, the sys 
tem may further include: a guide positioned on the mounting, 
the guide configured to direct the positioning prior to the 
engaging of the friction contact. 

According to Some embodiments of the invention, a posi 
tion of the PCB contact is fixed with respect to the mounting. 

According to Some embodiments of the invention, the sys 
tem may further include: a power Supply terminal and 
wherein a position of the power Supply terminal is fixed 
separately from the fixing of the PCB. 

According to Some embodiments of the invention, the sys 
tem may further include: an adaptor element joining the PCB 
contact to the power Supply terminal. 

According to some embodiments of the invention, the fric 
tion contact is configured for the engaging in response to 
pushing in a direction Substantially perpendicular to a plane 
of the PCB. 

According to Some embodiments of the invention, after the 
engaging, the PCB-to-power-contact resists disconnection 
from the PCB contact without requiring an external force. 

Unless otherwise defined, all technical and/or scientific 
terms used herein have the same meaning as commonly 
understood by one of ordinary skill in the art to which the 
invention pertains. Although methods and materials similar 
or equivalent to those described herein can be used in the 
practice or testing of embodiments of the invention, exem 
plary methods and/or materials are described below. In case 
of conflict, the patent specification, including definitions, will 
control. In addition, the materials, methods, and examples are 
illustrative only and are not intended to be necessarily limit 
1ng. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Some embodiments of the invention are herein described, 
by way of example only, with reference to the accompanying 
drawings. With specific reference now to the drawings in 
detail, it is stressed that the particulars shown are by way of 
example and for purposes of illustrative discussion of 
embodiments of the invention. In this regard, the description 
taken with the drawings makes apparent to those skilled in the 
art how embodiments of the invention may be practiced. 

In the drawings: 
FIG. 1 is a flowchart showing a method of connecting a 

PCB to a power supply in accordance with an embodiment of 
the present invention; 

FIG. 2 is a perspective view of two battery contacts being 
mounted to a base in accordance with an embodiment of the 
present invention; 
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4 
FIG. 3 is a perspective view of two battery contacts in 

accordance with an embodiment of the present invention; 
FIGS. 4A-B are overhead schematic views of battery con 

tacts mounted to a base in accordance with alternate exem 
plary embodiments of the present invention; 

FIG. 5 is a perspective view of a PCB with PCB-to-power 
contacts in accordance with an embodiment of the present 
invention; 

FIGS. 6A-C are three views of a PCB-to-power-contact in 
accordance with an embodiment of the present invention; 

FIG. 7 is schematic side view of mounting a PCB in accor 
dance with an embodiment of the present invention; 

FIG. 8 is perspective cut away view of a mounted PCB in 
accordance with an embodiment of the present invention; 

FIGS. 9A-B are front cut away views of a mounted PCB’s 
in accordance with alternate exemplary embodiments of the 
present invention, and 

FIGS. 10A-B are block diagrams of a PCB before and after 
mounting in accordance with an embodiment of the present 
invention. 

DESCRIPTION OF SPECIFIC EMBODIMENTS 
OF THE INVENTION 

The present invention, in Some embodiments thereof, 
relates to a contact clip for a printed circuit board and, more 
particularly, but not exclusively, to a contact for connection to 
a power Supply for Surface installation of a printed circuit 
board with reduced stress on the PCB. 
Overview 
Quick Contact for Mounting a PCB to a Device Power Supply 
An aspect of some embodiments of the current invention 

relates to a modular system for mounting a printed circuit 
board to a device. Modularity may optionally allow replace 
ment of one or more parts without changing the PCB. In this 
way, it may be possible to change for example the geometry of 
the device and/or the type of batteries keeping the same PCB 
and/or PCB contact structure. This may be useful for medical 
devices where any minor change may require extensive test 
ing and approval of each part that has been changed. 

In some embodiments an adaptor element, for example a 
battery contact, may interconnect between a PCB and an 
interchangeable part, for example a power Supply. For 
example, a single PCB may be used in multiple models of 
medical infusers. Optionally different models may include 
different power Supplies. In some embodiments of an infuser, 
a power Supply may be exchanged for a power Supply having 
a different geometry by changing the geometry of the infuser 
housing to fit the new power Supply while keeping the mount 
ing area for the PCB unchanged. Optionally the geometry of 
the battery contacts may be adjusted to connect between the 
changed power Supply and the unchanged PCB. Optionally, 
mounting of the PCB may by simple surface mounting with 
out requiring an extra step for connecting the power Supply 
(for example soldering and/or insertion of a plug in a socket). 
This may optionally facilitate uniform automated assembly 
of a device containing the PCB. 

In some embodiments, a PCB may be mounted by Z-as 
sembly. For example the PCB may be mounted from a dis 
connected State to a connected State by a single vertical push 
onto a mounting. Power contacts may be optionally be con 
nected by simple Z-mounting (for example by pushing the 
PCB linearly into place). Optionally once connected the 
power contacts may resist disengagement. 

In some embodiments, of a modular system, the battery 
cavity may be separate from the PCB contacts. For example, 
the power Supply may include a battery cavity and battery 
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terminals. The battery terminals may be in electrical connec 
tion with PCB contacts. The location of the terminals may be 
controlled for example by the shape of the battery cavity 
while the location of the PCB contacts may be fixed by a PCB 
contact guide. 
An aspect of Some embodiments of the current invention 

relates to a quick power connector for mounting a printed 
circuit board to a device. The quick connector may simplify 
disconnection of the PCB for proper disposal and/or recy 
cling. 
Drop in Compression and/or Friction Contacts with Reduced 
Stress on the PCB 
An aspect of Some embodiments of the current invention 

relates to compression contacts and/or friction contacts that 
may connect between a PCB and a power supply when the 
PCB is dropped into place on a mount. For example, when a 
PCB is placed on a mounting metal clips may contact a 
mounting rail. When the PCB is pushed into place the clips 
may optionally slide onto the rail and/or clasp the rail from 
opposite sides. Optionally the contact in itself may supply an 
interface and/or a stable connection and/or an electrical inter 
connection between the PCB and a power supply. Grasping 
forces may optionally make a friction and/or pressure contact 
that remains in contact with the rail without requiring a con 
stant force from the PCB. The grasping forces may optionally 
make a friction and/or pressure contact that once connected 
resists disconnection from the rail without requiring an exter 
nal force, for example from the PCB. The forces of clasping 
may be balanced on opposite sides of the rail without requir 
ing a constant counter force from the PCB or the rail. When 
the PCB is placed on the mounting it may be guided by guide 
members. For example in some embodiments the force 
needed to engage the clip to a rail may range between 0.01 and 
10 N. The engagement force of each clip may be added to the 
force to push the PCB into place. For example in some 
embodiments once connected the clip may resista disengage 
ment force ranging between 0.05 and 1.0 N. The disengage 
ment force of each clip may be added to the force required to 
disengage the PCB from its mount. Optionally the force to 
push the PCB into place and/or the disengagement force may 
be perpendicular to the plane and the PCB. Optionally the 
force to push the PCB into place and/or the disengagement 
force may be in the direction of insertion of the PCB. Option 
ally the force to push the PCB into place and/or the disen 
gagement force may be perpendicular to a PCB mount. 

For example in some embodiments as a PCB is lowered 
into place via Z-assembly, the contacts may interconnect. For 
example, a clip may have fingers directed parallel to the 
direction of insertion of the PCB and/or perpendicular to the 
plane of the PCB. Optionally the fingers may have a gap into 
which a rail penetrates, as the PCB is pushed into place. The 
width of gap may range, for example, between 0.3 to 1.0 mm. 
For example in Some embodiments the length offingers may 
range between 1 and 4 mm. For example in some embodi 
ments the length of the clip may range between 1 and 10 mm. 
For example in some embodiments the width of the clip may 
range between 0.5 and 2.0 mm. For example in some embodi 
ments the thickness of the rail grasped by the clip may range 
between 0.05 and 0.5 mm. 

In some embodiments, the contacts of the current invention 
may reduce stress on a PCB and or on mounts used to hold a 
PCB. For example, the current invention may avoid use of a 
spring contact that pushes against a contact plate requiring a 
counter force from the PCB mountings. In some cases, such 
forces from Spring mounts on the PCB may cause mounting 
pins and/or the PCB to deform over time. Such deformations 
may in some cases reduce reliability. 
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For example the PCB contacts may include a clip and a 

corresponding rail. The contact between the PCB and the 
power Supply may be made by the clip grasping the rail from 
two sides without stressing the PCB. Alternatively or addi 
tionally, the contact between the PCB and the power supply 
may use a clip that grasps the PCB locally. In some embodi 
ments, the clip may balance stresses locally without requiring 
counter forces from the PCB mountings. Suitable clip con 
tacts may include for example 51711 and/or 51721 shielding 
clips available from Harwin Inc., 7B Raymond Avenue, Unit 
11 Salem, N.H. 03079, USA. Specifications are published as 
the S1711 and/or 51721 Customer Information Sheet which 
are incorporated herein by reference. 

In some embodiment power Supply clips and/or respective 
contacts may extend between the base and the PCB. A PCB 
mount may be configured to extend between the base and the 
PCB while the PCB is adjacent to the base. Optionally, the 
guide may direct the PCB into position before the power 
Supply clips reach the contacts. 
Exemplary Detailed Embodiments 

Before explaining at least one embodiment of the invention 
in detail, it is to be understood that the invention is not nec 
essarily limited in its application to the details of construction 
and the arrangement of the components and/or methods set 
forth in the following description and/or illustrated in the 
drawings and/or the Examples. The invention is capable of 
other embodiments or of being practiced or carried out in 
various ways. 
Method of Mounting PCB 

Referring now to the drawings, FIG. 1 is a flow chart 
illustration of an exemplary embodiment of a method of 
mounting a PCB into a device with a power Supply contacts. 
In the exemplary embodiment of FIG. 1, the power supply 
includes batteries, a battery cavity and battery contacts. 
Optionally, the battery contacts are installed into the device 
separately from the PCB. The battery contacts may optionally 
include a battery terminal in electrical connection with a PCB 
contact. Optionally the battery terminals are Supported and/or 
located separately from the PCB contact. The PCB may 
optionally be lowered onto mounts that may serve also as 
guides for positioning the PCB and then onto the contacts 
without requiring an extra step of for example soldering and/ 
or plugging in a power cord. 

In some embodiment, a power Supply terminal may be 
installed 101 into the base of the device. Optionally, guides 
for directing engagement of a PCB contact may be fixed 102 
in a PCB mounting (for example the PCB mounting may 
include a section of the base having a PCB positioning guide 
and/or a PCB contact guide for directing 105 placement of the 
PCB and/or fixing 102 a location of a PCB contact). In some 
embodiments, the terminal supports and/or the PCB position 
ing guides and/or the PCB contact locators may optionally be 
separate and/or independent from each other. In some 
embodiments, the terminal supports and/or the PCB position 
ing guides and/or the PCB contact locator may optionally be 
located in a specified relative geometry. The PCB mounts 
may optionally be long enough that they direct 105 position 
ing of the PCB while it is adjacent to the mounting base before 
PCB-to-power-contacts on the PCB reach the PCB contacts 
on the mounting. 

In some embodiments an adapter element may join 103 the 
PCB contacts to the power supply terminals. For example, the 
terminals may be installed 101 into the base with a terminals 
support (for example a battery cavity) and/or the PCB con 
tacts may be precisely fixed 102 in their location (for example 
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on the PCB mounting) by a PCB contact guide and/or the 
PCB contact may be joined 103 to the terminal by a flexible 
conductive metal ribbon. 

In some embodiments installing 101 power terminals and/ 
or fixing 102 PCB contacts and/or joining 103 the contacts to 
the terminals may be performed simultaneously. For 
example, a single piece battery contact (for example contacts 
220, 220" of FIG. 3) may be a single piece including power 
terminals (for example terminals 228, 228" (for example see 
detailed view of FIG. 3AB) and/or a joining element (for 
example ribbon 225, 225') and/or a PCB contact (for example 
rail 226). Optionally lowering contact 220, 220" onto a base 
(for example by Z-assembly) may simultaneously accomplish 
installing 101 power terminals and/or fixing 102 PCB con 
tacts and/or joining 103 the contacts to the terminals. 

In some embodiments, the PCB contact may be secured 
111 to the PCB mounting. For example, the PCB locator 
includes a mounting pin; the battery contacts may be secured 
111 by hot melting the mounting pins. 

In some embodiments, after the PCB contacts are in place, 
the PCB may be installed simply by positioning 104 the PCB 
adjacent to the mounting. When the PCB is positioned 104 
next to the mounting it may optionally engage a PCB guide. 
The PCB guide may, for example, direct 105 the PCB into its 
correct position on the mounting. Optionally, gentle push 106 
may engage the PCB-to-power-contact to on the PCB to the 
PCB contact on the PCB mounting. 

In some embodiments, mounting may be simple vertical 
lowing of the PCB onto the base. Optionally mounting may 
not require complex motions and/or action (for example tilt 
ing and/or translating the PCB, and/or soldering contacts 
and/or plugging in cords). For example, the PCB guide may 
include a mounting pin. Optionally during positioning 104 
the mounting pin may optionally enter holes in the PCB and 
direct 105 the PCB while it is being pushed 106 into position 
on the mounting. Optionally, pushing 106 the PCB onto the 
mounting may engage a PCB-to-power-contact installed on 
the PCB to a PCB contact on the mounting thereby electri 
cally connecting 107 the PCB to the power supply. For 
example, PCB-to-power-contact may include a clip and the 
PCB contact may include a rail. The clip may, optionally, 
slide onto and/or grasp the PCB contacts. Alternatively or 
additionally, PCB contact may include a clip that grasps a rail 
on the PCB. 

In some embodiments a test circuit may be included in the 
PCB. The test circuit may be used to test 108 whether the PCB 
is in good electrical connection with the PCB contacts. 

In some embodiments the PCB may be secured 109 into the 
base. For example if the PCB mounts are mounting pins, the 
PCB may be secured 109 by hot melting the mounting pins. 

In some embodiments, once the PCB has been mounted, 
various components may be connected 110 to the surface of 
the PCB. For example, there may be contacts for an electric 
motor and/or a rotation sensor for the motor and/or other 
sensors and/or power Supply contacts. 
Installing Battery Contacts 

Referring now to further drawings, FIG. 2 is a perspective 
view of installation of battery contacts (for example contacts 
220 and 220") into a base (for example base 230) according to 
an embodiment of the invention. FIG. 3 is a detailed perspec 
tive view of exemplary battery contacts 220.220'. An exem 
plary relationship is depicted between the battery terminal 
supports 236,236' and the PCB contact guides 232. FIG. 2 
also illustrates other components of base 230, for example 
PCB guides 234,234". 

In some embodiments, positive and negative battery con 
nectors 220, 220" respectively, may be lowered into place on 
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8 
a plastic base 230. For example a negative terminal 228 may 
be supported by a negative terminal Support 236 and/or a 
positive terminal 228" may be supported by a positive terminal 
support 236'. 

In some embodiments, battery terminal 228 may have mul 
tiple redundant fingers, each independently contacting the 
battery. If one of the fingers is blocked (for example by 
corrosion and/or dirt), the other finger may supply contact 
and/or electrical connection. 

In some embodiments, PCB connectors may include a rail 
226 and a base plate 222. Optionally base plate 222 may be 
mounted to base 230 using guides 232. Guides 232 may 
optionally passes through holes 224 in base plate 222 to hold 
rail 226 in precise locations for connecting to the PCB. Bat 
tery terminals 228,228 may optionally be electrically joined 
to rails 226,226 via a thin metal ribbons 225,225". Metal 
ribbons 225,225 may optionally be flexible. Flexibility of 
ribbons 225.225" may optionally facilitate guides 232 fixing 
of rails 226 in their proper location separately from the Sup 
porting of terminals 228,228. Flexibility may optionally 
facilitate fixing of rails 226 in their proper location regardless 
of Small imprecision and/or movements in the location of 
terminals 228,228. Connection between terminals 228,228 
and PCB connecting rails 226 may optionally beformed by an 
adaptor element according to the particular geometry of a 
device, for example base 230. For example, an adapter ele 
ment may include a conducting ribbon that is adapted to the 
base geometry. For example, ribbon 225 is straight while 
ribbon 225 is bent. 

In some embodiments, ribbon 225 may have a cut out 227 
portion. For example, cut out portion 227 may allow part of 
battery support 236 to pass through ribbon 225. In the exem 
plary embodiment of FIG. 4A, the part of battery support 236 
passing through cut out 227 has a triangular form. The Sup 
port 236 passing through cut out 227 may, optionally, guide 
ribbon 225 and/or stabilize ribbon 225 in position. 

In some embodiments, battery connectors 220, 220' are 
monolithic elements. For example, each connector 220, 220 
may be made of a single piece of metal. Alternatively or 
additionally, each connector 220, 220" may be made of mul 
tiple components. Modification of the power source without 
changing the PCB 

Referring now to further drawings, FIG. 4A and 4B illus 
trate an example of modifying a power Source without modi 
fying a PCB that controls a device using the power source. 

FIG. 4A is an overhead illustration of the embodiment of 
FIGS. 2 and 3. In the example of FIG. 4A the power source 
includes battery terminals 228,228 and supports 236,236 
and is configured for holding three AG 13 button batteries (not 
shown). 

FIG. 4B is an over head illustration of an alternative 
embodiment of a device including a modified connector 220". 
In the example of FIG. 4B a base 230' battery terminals 
228.228" and supports 236,236" are configured for holding 
three AG12 button batteries (not shown). AG12 batteries may 
be smaller than AG 13 batteries. To accommodate the smaller 
batteries, supports 236" and 236 are closer together than the 
corresponding supports 236,236' of base 230. Nevertheless, 
the PCB connectors (rails 226) of the battery connectors 
remain in the same locations. In order to connect terminal 
228" to its corresponding PCB connector rail 226 in the 
modified geometry of FIG. 4B, ribbon 225" is optionally bent 
in an opposite direction from ribbon 225'. 
Clip Contacts 

Referring now to further drawings, FIG. 5 is a perspective 
view illustration of an exemplary embodiment of a PCB 540 
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with a PCB-to-power-contact, for example clips 550, for con 
necting to a power source. FIGS. 6A-C are detail views of an 
exemplary clip 550. 

FIG. 5 illustrates an exemplary embodiment clip 550 
mounted on the bottom of a PCB 540. For example, clips 550 
extend downward from the bottom of PCB 540 in a direction 
substantially perpendicular to the plane of PCB 540. In some 
embodiments, a PCB (for example PCB 540) may include 
guide holes 524,524. Pins (for example PCB guides 234, 
234") may line up with guides holes 524,524 to position PCB 
540 for proper mounting (for example to base 230). In the 
exemplary embodiment of PCB 540 and base 230, guide 234 
fits in hole 524 located between clips 550. The close proxim 
ity of guide 234 and guide hole 524 to clips 550 may facilitate 
precise locating of clips 550 as they are lowered onto rails 
226. 

FIG. 6A is a perspective view of an exemplary embodiment 
of clip 550. Clip 550 optionally includes a base 554 for 
connecting to a contact on PCB 540. Clip 550 optionally 
includes two sent of fingers 552. Optionally, fingers 552 and 
base 554 are formed from a single integral piece of metal, for 
example of spring steel. 

In alternative exemplary embodiment a clip contact may 
have more or less than four fingers. For example, a clip may 
have three fingers, for example one finger in the middle and 
opposing fingers on either side. Optionally, a clip may have 
five, six or more fingers. 

FIG. 6B and 6C illustrate a side view of an exemplary 
embodiment of a contact clip (for example clip 550). The base 
offingers 552 may optionally be bent until fingers 552 close 
together. The end offingers 552 may be bent back outward to 
produce and gap 553. As illustrated in FIG. 6C, clip 550 may 
be lowered onto a rail (for example rail 226) having the form 
of a vertical metal plate. Rail 226 slides into gap 553. As clip 
550 is pushed downward, rail 226 pushes apart fingers 552 
and slides between fingers 552. 

In some embodiments, as fingers 552 spread, admitting rail 
226 into gap 553, fingers 552 are elastically deformed. Fin 
gers 552 may optionally spring back to grasp rail 226 from 
two sides, for example as illustrated in FIG. 6C. Contact 
between fingers 552 and rail 226 may supply an electrical 
connection between PCB 540 and the PCB contacts. 

In some embodiments, friction and/or compression forces 
between fingers 552 and rail 226 may resist disconnection. 
The forces and/or torques produced by the contact between 
fingers 552 and mounting plate 226 may optionally be bal 
anced such that the clip 550 holds to rail 526 without requir 
ing an external restraining force and/or torque for example 
from base 230 and/or PCB 540 and/or the guides 234 and/or 
the guides 232 that join them without requiring an external 
force to hold clip 550 to rail 226. For example, opposite 
fingers 552 may apply forces to rail in opposite directions. In 
the example friction between fingers 552 and rail 226 may 
resist disconnection according to the sum of the magnitude of 
the force between fingers 552 and rail 226. The net force and 
or torque on base 554 and or rail 226 may be the vector some 
of the forces and/or torques. Opposite forces and torques may 
have vector forces that substantially nullify each other. For 
example, in some embodiments the net force may range 
between half and a tenth of the sum of the force magnitudes. 
For example, in some embodiments the net force may be less 
than a tenth the Sum of the force magnitudes. Additionally or 
alternatively, other mounting clips (for example various 
forms of grounding clips) may be used as contacts between a 
PCB and a power supply. 
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Mounting a PCB with Power Source Connecting Contacts 

Referring now to further drawings, FIG. 7 is a schematic 
partial cutaway side view of mounting of exemplary PCB 540 
onto exemplary base 230 and FIG. 8 is a perspective front 
cutaway view of PCB 540 and base 230 showing fingers 552 
clasping rails 226. 
As illustrated in FIG. 7, pushing PCB 540 onto base 230 

guided by guides 234,234" may optionally bring together clip 
550 and rail 226 in a desired direction. For example, clip 550 
may contact with rail 226 in a direction Substantially perpen 
dicular to the plane of PCB 540. Bringing together clip 550 
and rail 226 in the desired direction may optionally mechani 
cally engage clip 550 to rail 226 and complete a connection 
between clip 550 and rail 226 supplying an electrical connec 
tion between the power supply and PCB 540. The resulting 
engagement is illustrated in FIG.8. Installing PCB 540 to the 
mounting of base 230 may optionally be completed by hot 
melting the top of guide 234,234" to secure PCB 540 into 
place. Guides 232 are illustrated in FIGS. 8, 9A and 9B after 
hot melting. 

FIGS. 9A and 9B illustrate close up schematic partial cut 
away views of two alternate exemplary embodiments of PCB 
power connection clips 550,950. For example, FIG.9A illus 
trates an embodiment that corresponds to FIGS. 2-8 wherein 
a clip 550 mounted on the bottom of PCB 540 connects to a 
rail 260 on battery contacts 220. FIG.9B illustrates an alter 
native embodiment whereina rail 926 mounted on the bottom 
of PCB 540 connects to a clip 950 on battery contacts 220. 

FIGS. 9A,B also illustrate that in the exemplary embodi 
ments of FIGS. 4A.B guide 234 is optionally longer than the 
combined lengths of corresponding pairs of rails 226 or 926 
and clips 550 or 950. As PCB540 is positioned over base 230, 
guides 234 optionally enter holes 524 before clip 550,950 
contacts corresponding rail 226,926. Guide 234 may guide 
rails 226,926 to precisely slide into the gaps 553,953 of cor 
responding clips 550.950. A system for connecting a PCB to 
a power Supply 

Referring now to further drawings, FIGS. 10A, B are block 
diagrams of a system for mounting a PCB to a power Supply. 
FIG. 10A shows the system before mounting and FIG. 10B 
shows the system after mounting. 

In some embodiments, a PCB 1040 may include a clip 
1050 on a face to be mounted onto a base (for example base 
1030). Clip 1050 may include for example clip 550 as 
described herein above or various clip contacts known in the 
art (for example as described in U.S. Pat. No. 7,501,587 
and/or U.S. Pat. No. 7,488,181 where are incorporated in their 
entirety by reference into the specification). 

In some embodiments, clip 1050 may form a connection to 
a clip contact 1026 included in a power contact 1020. For 
example the connection may be formed by simple pressing 
clip 1050 onto clip contact 1026. Optionally, the forces 
between clip 1050 and clip contact 1026 may be balanced so 
that they do not require a counter force and/or torque from 
PCB 1040 and/or power contact 1020. An electrical connec 
tion 1025 may be supplied between clip contact 1026 and a 
battery terminal 1028. In some embodiments contact 1020 
may include a mounting plate 1022 for mounting to base 
1030. 

In some embodiments base 1030 may include guides 1032 
to position PCB1040 and/or contact 1020 during mounting of 
PCB 1040 to base 1030 and power contact 1020. 

In some embodiments base 1030 may include a terminal 
support 1036. 
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It is expected that during the life of a patent maturing from 
this application many relevant PCB connectors will be devel 
oped and the scope of the terms contacts, clips, rails and 
connectors is intended to include all such new technologies a 
priori. 
As used herein the term “about” refers to +5%. 
The terms “comprises”, “comprising”, “includes”, 

“including”, “having and their conjugates mean “including 
but not limited to’. 

The term “consisting of means “including and limited to. 
The term “consisting essentially of means that the com 

position, method or structure may include additional ingre 
dients, steps and/or parts, but only if the additional ingredi 
ents, steps and/or parts do not materially alter the basic and 
novel characteristics of the claimed composition, method or 
Structure. 

As used herein, the singular form “a”, “an and “the 
include plural references unless the context clearly dictates 
otherwise. For example, the term “a compound' or “at least 
one compound may include a plurality of compounds, 
including mixtures thereof. 

Throughout this application, various embodiments of this 
invention may be presented in a range format. It should be 
understood that the description in range format is merely for 
convenience and brevity and should not be construed as an 
inflexible limitation on the scope of the invention. Accord 
ingly, the description of a range should be considered to have 
specifically disclosed all the possible Subranges as well as 
individual numerical values within that range. For example, 
description of a range such as from 1 to 6 should be consid 
ered to have specifically disclosed Subranges Such as from 1 
to 3, from 1 to 4, from 1 to 5, from 2 to 4, from 2 to 6, from 3 
to 6 etc., as well as individual numbers within that range, for 
example, 1, 2, 3, 4, 5, and 6. This applies regardless of the 
breadth of the range. 

Whenever a numerical range is indicated herein, it is meant 
to include any cited numeral (fractional or integral) within the 
indicated range. The phrases “ranging/ranges between a first 
indicate number and a second indicate number and “ranging/ 
ranges from a first indicate number “to a second indicate 
number are used herein interchangeably and are meant to 
include the first and second indicated numbers and all the 
fractional and integral numerals therebetween. 

It is appreciated that certain features of the invention, 
which are, for clarity, described in the context of separate 
embodiments, may also be provided in combination in a 
single embodiment. Conversely, various features of the 
invention, which are, for brevity, described in the context of a 
single embodiment, may also be provided separately or in any 
suitable subcombination or as suitable in any other described 
embodiment of the invention. Certain features described in 
the context of various embodiments are not to be considered 
essential features of those embodiments, unless the embodi 
ment is inoperative without those elements. 

All publications, patents and patent applications men 
tioned in this specification are herein incorporated in their 
entirety by reference into the specification, to the same extent 
as if each individual publication, patent or patent application 
was specifically and individually indicated to be incorporated 
herein by reference. In addition, citation or identification of 
any reference in this application shall not be construed as an 
admission that such reference is available as prior art to the 
present invention. To the extent that section headings are 
used, they should not be construed as necessarily limiting. 
What is claimed is: 
1. A method of mounting a printed circuit board (PCB) to 

a power Supply comprising: 
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12 
pushing the PCB into a position on a mounting U; 
simultaneously engaging mechanically a PCB-to-power 

contact connected to the PCB to a PCB contact con 
nected to said mounting and electrically connecting said 
PCB-to-power-contact to said PCB contact; 

fixing a location of said PCB contact with respect to said 
mounting: 

locating a power Supply terminal separate from said fixing 
of said PCB contact; and 

joining said PCB contact to said power Supply terminal 
with an adaptor element. 

2. The method of claim 1, wherein said engaging includes 
forming a friction contact between said PCB-to-power-con 
tact and said PCB contact. 

3. The method of claim 2, wherein said engaging includes 
clasping a rail from opposite sides. 

4. The method of claim 3, wherein said engaging includes 
sliding said rail between two fingers, wherein said two fingers 
are mounted parallel to a direction of said pushing. 

5. The method of claim 4, wherein said sliding includes 
elastically deforming said fingers to admit said rail between 
said fingers. 

6. The method of claim 4, wherein a first force between at 
least one of said fingers and said rail is at least partially 
balanced by a second force between at least a second of said 
fingers and said rail. 

7. The method of claim 4, wherein, a net force on said rail 
is less than a tenth of a Sum of magnitudes of individual forces 
on said rail. 

8. The method of claim 1, further comprising directing the 
PCB to said position with a guide. 

9. The method of claim 1, wherein said pushing is in a 
direction substantially perpendicular to a plane of the PCB. 

10. The method of claim 1, wherein after said engaging, 
said PCB-to-power-contact resists disconnection from said 
PCB contact without requiring an external force. 

11. The method of claim 1, wherein after said engaging, 
said electrically connecting remains stable without stressing 
the PCB. 

12. A system for mounting a printed circuitboard (PCB) to 
a power Supply comprising: 

a PCB contact positioned on a mounting for the PCB in a 
fixed position with respect to the mounting: 

a PCB-to-power-contact positioned on the PCB; 
a friction contact mechanically engaging and electrically 

connecting the PCB-to-power-contact to said PCB con 
tact; 

a power Supply terminal having a position fixed separately 
from the fixed position of the PCB contact; and 

an adaptor element joining the PCB contact to the power 
Supply terminal. 

13. The system of claim 12, wherein said friction contact 
includes at least two fingers extending perpendicular to a 
plane of the PCB, said fingers configured for sliding onto 
opposite sides of a rail. 

14. The system of claim 13, wherein in an unstressed state 
said fingers are positioned on opposite sides of a gap and 
wherein said gap is configured for sliding a rail into said gap, 
elastically deforming said fingers to grasp opposite sides of 
said rail. 

15. The system of claim 13, wherein during said mechani 
cal engaging, said at least two fingers are elastically stressed 
by said rail in opposing directions by forces from said rail that 
at least partially counterbalance each other, a net force being 
less than a sum of magnitudes of individual forces. 
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16. The system of claim 15, wherein during said mechani 
cal engaging, said at least two fingers are elastically stressed 
in a direction substantially parallel to a plane of said PCB. 

17. The system of claim 13, wherein during said mechani 
cal engaging, said at least two fingers are elastically stressed 
by said rail in opposing directions by forces from said rail that 
at least partially counterbalance each other, a net force being 
less than a tenth of a Sum of magnitudes of individual forces. 

18. The system of claim 12, further comprising: 
a guide positioned on said mounting, said guide configured 

to direct said positioning prior to said engaging of said 
friction contact. 

19. The system of claim 12, wherein said friction contact is 
configured for said engaging in response to pushing in a 
direction substantially perpendicular to a plane of the PCB. 

20. The system of claim 12, wherein after said engaging, 
the PCB-to-power-contact resists disconnection from said 
PCB contact without requiring an external force. 
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