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(57) Abstract

A vehicle seat assembly removably
mounted to the floor of a vehicle including
an electrical component mounted within the
seat. The vehicle seat includes a riser (14)
mounted to the seat for releasably mounting
the seat to the vehicle floor (16). The seat
assembly includes a first electrical connector
(52) mounted to the seat for delivering
power to the electrical component within the
seat, and a second electrical connector (54)
mounted to the vehicle floor for delivering
power to the first electrical connector (52).
The first electrical connector is fixedly
mounted to the riser (14) to automatically
engage the second electrical connector (54)
when the vehicle seat assembly is mounted
to the vehicle floor (16) whereby the first
and second electrical connectors provide a
circuit to power the electrical component.
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AUTOMOTIVE REMOVABLE POWER SEAT
Field of the Invention

The subject invention relates to a removable powered vehicle seat.

Description of the Prior Art

Removable vehicle seats are common in the industry and are widely used. These
seats usually include a seat mounted to a riser or set of risers which are used to mount the
vehicle seat within the vehicle. These risers are equipped with mechanisms to removably
mount the vehicle seat within the vehicle. Seats of this type are described in United States
Patent Nos. 4,836,597 and 4,971.379.

Vehicle seats are also commonly equipped with electrical components mounted
within. Most commonly these seats include power adjustment mechanisms such as a
powered six-way seat adjuster. or seat heaters. Vehicle seats of this type including seat
heaters and power adjustment mechanisms are disclosed in United States Patent Nos.
5.014,958; 4,966,045 and 4,880,199.

While removable vehicle seats have been developed which include power
components, these type of seats require that the user manually connect a vehicle mounted
electrical connector to a seat mounted electrical connector after the seat has been installed

within the vehicle.

Summary of the Invention

The disadvantages of the prior art may be overcome by providing a vehicle seat
assembly which is removably mounted to the floor of a vehicle and includes an electrical
component mounted within the seat. The vehicle seat includes a riser mounted to the seat
for releasably mounting the seat to the vehicle floor. The seat assembly includes a first
electrical contact mounted to the seat for delivering power to the electrical component
within the seat, and a second electrical contact adapted to be mounted to the vehicle floor for
delivering power to the first electrical contact. The vehicle seat assembly is characterized by
the first electrical contact fixedly mounted to the riser to automatically engage the second
electrical contact when the vehicle seat assembly is mounted to the vehicle floor whereby

the first and second electrical contacts provide a circuit to power the electrical component.
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Accordingly, the present invention will allow a removable vehicle seat to be
removed from and installed within a vehicle while the electrical connection necessary to
power electrical components within the vehicle seat is made automatically and
simultaneously when the seat is installed within the vehicle. The subject invention will
allow the operator to remove the seat without having to first disconnect the electrical
connection. and to install the vehicle seat without having to manually connect a seat
mounted electrical connector to a vehicle mounted electrical connector after the seat is
installed.

According to another aspect of the invention, there is provided a riser assembly for a
vehicle seat assembly adapted to be removably mounted to the floor of a vehicle. The
vehicle seat includes a seat and an electrical component mounted to the seat. The riser
assembly is mounted to the seat for releasably mounting the seat to the vehicle tloor. The
riser assembly has a first electrical connector rigidly mounted to the riser for delivering
power to the electrical component. A second electrical connector is adapted to be mounted
to the vehicle floor for delivering power to the first electrical connector. The first electrical
connector is positioned on the riser to automatically engage the second electrical connector
when the riser assembly is mounted to the vehicle floor. The first and second electrical

contacts close a circuit to power the electrical component.

Brief Description of the Drawings

Other advantages of the present invention will be readily appreciated as the same
becomes better understood by reference to the following detailed description when
considered in connection with the accompanying drawings wherein:

Figure 1 is a perspective view of a power vehicle seat shown removed from the
vehicle floor;

Figure 2 is a partial perspective view of the latch mechanism for removably
mounting the seat to the vehicle floor;

Figure 3 is a side view of the vehicle seat riser. latch mechanism, and vehicle floor of
Figure 2;

Figure 4 is side view of the latch mechanism of Figure 2 showing the first and

second electrical contacts;
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Figure 5 is a side view of the vehicle seat riser, vehicle floor. and an alternative latch
mechanism;

Figure 6 is a side view of the latch mechanism of Figure 5 showing the first and
second electrical contacts:

Figure 7 is a side view of the vehicle seat riser, vehicle floor. latch mechanism, and
the first and second electrical contacts in an alternative embodiment:

Figure 8 is a side view of the vehicle seat riser, vehicle floor. latch mechanism. and
the first and second electrical contacts in an alternative embodiment: and

Figure 9 is a side view of the vehicle seat riser, vehicle floor. latch mechanism, and

the first and second electrical contacts in an alternative embodiment.

Detailed Description of the Preferred Embodiment

Referring to the Figures. wherein like numerals indicate like or corresponding parts
throughout the several views, a vehicle seat assembly is generally shown at 10. The vehicle
seat 10 includes a seat cushion 12, a seat back 13 and a pair of risers 14 for removably
mounting the seat 10 to the vehicle floor 16.

Referring to Figures 1.2 and 3 the seat 10 includes a latching mechanism 18 for
removably securing the vehicle seat 10 to the vehicle floor 16 provided on one or more of
the risers 14. The risers 14 are preferably made of a strong rigid material such a steel or
aluminum.

In the preferred embodiment. the seat 10 is mounted to the vehicle floor 16 by way of
front seat attaching structures 20 and rear seat attaching structures 22. Each attaching
structure 20, 22 includes a well 24 formed within the vehicle floor 16 and a striker pin 26
extending transversely across the well 24 and attached at opposite ends thereof to the vehicle
floor 16 by fasteners, welding, or any suitable means. The risers 14 engage the striker pins
26 to secure the vehicle seat 10 to the vehicle floor 16.

Referring to Figures 1 and 3. each riser 14 typically includes a forwardly facing front
locking hook 28 and a downwardly facing rear locking hook 30. each forming generally U-
shaped grooves 31. Typically the seat 10 is installed into the vehicle by tipping the seat 10
and inserting the front ends of the risers 14 into the wells 24 of the front attaching structures

20 so the grooves 31 of the front locking hooks 28 receive the front striker pins 26. The seat
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10 is then pivoted downward until the rear striker pins 26 of the rear attaching structures 22
contact the latching mechanism 18.

The latching mechanism 18 includes a hook portion 32 at the lower end of the
latching mechanism 18. The latching mechanism 18 pivots about a pivot bolt 34 and is
typically spring biased into the locking position as shown in Figure 3. The hook portion 32
of the latch mechanism 18 preferably includes a bevel 36 formed at the lower end thereof so
that when the hook portion 32 contacts the striker pin 26 as the seat assembly 10 is forced
downwardly, the latching mechanism 18 is forced to pivot counterclockwise about the pivot
bolt 34 against the spring bias until the hook portion 32 of the latching mechanism 18 clears
the striker pin 26. When the hook portion 32 of the latching mechanism 18 clears the striker
pin 26. the striker pin 26 is received within the groove 31 of the rear locking hooks 30 and
the latching mechanism 18 is forced by the spring bias to pivot clockwise to the locking
position to secure the striker pin 26 within the groove 31 rear locking hook 30 thereby
securing the vehicle seat 10 to the vehicle floor 16.

To remove the vehicle seat 10 from the vehicle floor 16, the latching mechanism 18
preferably includes an actuating lever 38 for actuating the latching mechanism 18 against the
spring bias thereby releasing the hook portion 32 from the striker pin 26 and allowing the
vehicle seat 10 to be lifted out of the attaching structures 20, 22.

The vehicle seat 10 is characterized by automatically providing an electrical
connection between the electrical power source of the vehicle 40 and an electronic
component 42 mounted within the vehicle seat 10 when the vehicle seat 10 is mounted to
the vehicle floor 16. This connection is made without requiring the user to independently
attach or connect the power to the seat 10 after the seat 10 is installed. The electrical
component 42 could be a seat heater or adjuster, such as a six-way power seat adjuster such
as those disclosed in United States Patent Nos. 5,014,958; 4,966,045 and 4.880.199. The
connection is preferably integrated into the seat riser 14 and a portion of the vehicle interior
with which the riser 14 comes into close proximity, such as one of the floor mounted
attaching structures 20, 22. The electric circuit is completed automatically and
simultaneously when the seat riser 14 latching mechanism 18 pivots to the locked position
and the vehicle seat 10 is secured to the vehicle floor 16.

Referring to Figure 1. the passive electrical connection comprises a vehicle-mounted

electrical connector 44 element disposed proximate one of the rear attaching structures 22

-4-
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which engages a seat-mounted electrical connector 46 disposed proximate the rear locking
groove 30 of the riser 14. The vehicle mounted electrical connector 44 is connected by
circuit 48 to the vehicle power source 40. The seat-mounted electrical connector 46 is
connected by circuit 50 to one or more seat-mounted electrically powered components 42
represented schematically by hidden lines.

Referring to Figure 4, the latching mechanism 18 includes the seat mounted
electrical connector 46 whereby the seat mounted electrical connector is a female-like socket
connector 52. The female-like socket connector 52 is mounted to the hook portion 32 of the
latching mechanism 18 in a forwardly facing configuration. When the latching mechanism
18 engages the striker pin 26 of the rear seat attaching structure 22, the female-like socket
connector 52 engages the vehicle-mounted connector 44. The vehicle-mounted connector
44 is a male-like pin 54 which connects to the circuit 48 of the vehicle power system 40.
The male-like pin connector 54 is mounted to a supporting protrusion 56 extending from a
forward wall portion 58 of the rear well 24 and is rearwardly facing so as to mate up to the
forwardly facing female-like socket connector 52. When the hook portion 32 of the latching
mechanism 18 clears the striker pin 26 of the rear seat attaching structure 22, the latching
mechanism 18 pivots to the locking position due to the force of the spring bias and the male-
like pin connector 54 is received within the female-like socket connector 52, thereby
providing a circuit to deliver power to the electrical components 42 within the vehicle seat
10. The female-like socket connector 52 and the male-like pin connector 54 are mounted
such that the electrical connection is not made unless the latching mechanism 18 is pivoted
fully to the locked position. The male-like pin connector 54 is mounted flexibly to facilitate
the mating of the male-like pin connector 54 to the female-like socket connector 52 even if
the two connectors 52, 54 are not perfectly aligned when they come into contact.

Referring to Figures 5 and 6 an alternative latching mechanism 62 is disclosed,
whereby the latching mechanism 62 is mounted to the riser 14 and a hook portion 64 of the
latching mechanism engages the striker pin 26 of the rear seat attaching structure 22 from a
side opposite to the arrangement shown in Figures 1 through 4. In this configuration, an
electrical female-like socket connector 66 is mounted to the hook portion 64 of the latching
mechanism 62 in a rearwardly facing configuration and an electrical male-like pin connector
68 is mounted to a supporting protrusion 70 extending from a rear wall portion 72 of the

well 24 in the rear seat attaching structure 22 in a forward facing configuration. As in the
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embodiment shown in Figures 1 through 4. the female-like socket connector 66 receives the
male-like pin connector 68 to complete the circuit and provide power to the vehicle seat 10
when the latching mechanism 62 pivots to the locking position. However. in the
embodiment shown in Figures 5 and 6, the latching mechanism 62 pivots in a clockwise
direction to release and is biased to pivot in a counter-clockwise direction to the locking
position.

Referring to figure 7, another possible embodiment is shown where an electrical
female-like socket connector 74 is mounted in a vertically downward facing direction from
the bottom of the riser 14 and an electrical male-like pin connector 76 is mounted in a
vertically upward facing direction. When the vehicle seat 10 is mounted to the vehicle floor
16, the female-like socket connector 74 and the male-like pin connector 76 engage as the
seat 1s forced downward until the striker pin 26 of the rear seat attaching structure 22 is
received within the rear locking groove 30 of the riser 14.

As with the previous embodiments, the male-like pin connector 76 is mounted
flexibly to allow the female-like socket connector 74 to engage the male-like pin connector
76 even when the two connectors 74, 76 are not perfectly aligned. It is to be understood by
those skilled in the art that this embodiment could be utilized with either of the two
previously mentioned latching mechanisms 18, 62.

Referring to Figure 8, an additional embodiment is disclosed wherein a seat mounted
electrical connector 78 is mounted to the bottom of the riser 14. A vehicle mounted
electrical connector 80 includes an actuating lever portion 82 and a connector portion 84.
The actuating lever portion 82 and the connector portion 84 are arranged in a substantially
“L” shaped configuration and mounted pivotally to the vehicle floor 16. The vehicle
mounted connector 80 pivots about a pivot point 86 between a non-operative position and an
operative position. The vehicle mounted connector 80 is spring biased such that when the
riser 14 is not present, the connector portion 84 is lying along the vehicle floor 16 in a non-
operative position, as shown in phantom. and the actuating lever portion 82 of the vehicle
mounted electrical connector 80 is elevated as shown in Figure 8 in phantom. The riser 14
includes a camming portion 88, whereby when the riser 14 is lowered into position, the
camming portion 88 of the riser 14 protrudes downward contacting the actuating lever
portion 82 of the connector 80 and forces the actuating lever portion 82 downward against

the spring bias. The downward motion of the actuating lever portion 82 forces the vehicle
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mounted connector 80 to pivot counterclockwise. causing the connector portion 84 to
elevate and make contact with the seat mounted electrical connector 78 as shown in solid
lines in Figure 8.

Referring to Figure 9, another alternate embodiment is shown wherein a vehicle
mounted connector 90 includes a retractable switch 91 that is protectively covered with an
insulated surrounding bellows 92 made of plastic or some other suitable flexible material.
The protective bellows 92 prevents foreign objects from entering the retractable switch 91
thereby preventing possible damage to the switch and/or connector 90. The retractable
switch 91 is spring biased upward to keep the switch open as shown in hidden lines. When
the vehicle seat 10 is mounted a lower extension 94 of the riser 14 contacts the connector 90
and forces it downward until it closes the switch. The lower extension 94 of the riser 14
includes a conducting plate electrical connector 96 so when the switch is closed, the circuit
is connected and power is supplied to the electrical components 42 within the vehicle seat
10.

The invention has been described in an illustrative manner, and it is to be understood
that the terminology which has been used is intended to be in the nature of words of
description rather than of limitation. Many modifications and variations of the present
invention are possible in light of the above teachings. It is, therefore, to be understood that
within the scope of the appended claims, the invention may be practiced otherwise than as

specifically described.
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What is claimed is:

1. A vehicle seat assembly adapted to be removably mounted to the floor of a vehicle
comprising:
a seat;

an electrical component mounted to said seat;

a riser mounted to said seat for releasably mounting said seat to the vehicle floor;

a first electrical connector mounted to said seat for delivering power to said electrical
component;

a second electrical connector adapted to be mounted to the vehicle floor for
delivering power to said first electrical connector;

said assembly characterized by said first electrical connector fixedly mounted to said
riser to automatically engage said second electrical connector when said vehicle seat
assembly is mounted to the vehicle floor whereby said first and second electrical contacts
provide a circuit to power said electrical component.
2. An assembly as set forth in claim 1 including a latch mechanism for releasably
securing said vehicle seat assembly to the vehicle floor, said first electrical connector
mounted within said latch mechanism to engage said second electrical connector when said
latch mechanism is engaged with the vehicle floor.
3. An assembly as set forth in claim 2 wherein said latch mechanism is pivotally
mounted to said seat riser and includes a hook portion for engaging the vehicle floor.
4. An assembly as set forth in claim 3 including a striker pin mounted to the vehicle
floor for engaging said hook portion of said latch mechanism and securing said vehicle seat
to the vehicle floor.
5. The assembly as set forth in claim 4 wherein said latch mechanism is pivotally
mounted to said vehicle seat riser and spring biased to a locked position whereby said latch
mechanism pivots against said spring bias when said latch mechanism contacts said striker
pin and pivots back to said locked position when said hook portion of said latch mechanism
clears said striker pin.
6. An assembly as set forth in claim 5 wherein said first electrical connector is a
female-like socket affixed in a forward facing direction and said second electrical connector
is a male-like pin affixed in a rearwardly facing direction whereby said female-like socket

receives said male-like pin when said latch mechanism pivots to said locked position.
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7. An assembly as set forth in claim 6 wherein said male-like pin is flexibly mounted to
said seat to allow said male-like pin to align with and engage said female-like socket.

8. An assembly as set forth in claim 1 wherein said first electrical connector is mounted
to said riser and said second electrical connector is mounted to the vehicle floor directly
below said first electrical contact, said first and second electrical connectors automatically
engaging when said riser is secured to the vehicle floor.

9. An assembly as set forth in claim 8 wherein said first electrical connector is a
female-like socket affixed in a vertical downwardly facing direction and said second
electrical connector is a male-like pin affixed in a vertical upwardly facing direction
whereby said female-like socket receives said male-like pin when said vehicle seat is
secured to the vehicle floor.

10. An assembly as set forth in claim 8 wherein said male-like pin is flexibly mounted to
said seat to allow said male-like pin to align with and engage said female-like socket.

11.  Anassembly as set forth in claim 1 wherein said first electrical connector is mounted
to said riser and said second electrical connector includes a contact portion and an actuating
lever portion, said actuating lever portion contacting said riser and moving said contact
portion into engagement with said first electrical contact when said vehicle seat is lowered
against the vehicle floor.

12.  Anassembly as set forth in claim 11 wherein said second electrical connector is
spring biased from an operative position engaging said first electrical connector to a non-
operative position when said seat riser is released from attachment to the vehicle floor.

13.  Anassembly as set forth in claim 1 wherein said first electrical connector is mounted
to said riser and said second electrical connector includes a retractable contact switch which
is spring biased upward to an open condition whereby said contact switch is forced to a
closed position by said first electrical connector when said vehicle seat assembly is lowered
against the vehicle floor.

14.  Anassembly as set forth in claim 13 wherein said contact switch includes a
protective bellows for surrounding and protecting said switch.

15. A riser assembly for a vehicle seat assembly adapted to be removably mounted to the
floor of a vehicle. said vehicle seat comprising a seat and an electrical component mounted
to said seat: said riser assembly mounted to said seat for releasably mounting said seat to the

vehicle floor and comprising:



hn

10

15

20

25

WO 99/56981 PCT/CA99/00346

a first electrical connector rigidly mounted to said riser for delivering power to said
electrical component;

a second electrical connector adapted to be mounted to the vehicle floor for
delivering power to said first electrical connector;

said first electrical connector positioned on said riser to automatically engage said
second electrical connector when said riser assembly is mounted to the vehicle floor
whereby said first and second electrical contacts close a circuit to power said electrical
component.
16. A riser assembly as set forth in claim 15 including a latch mechanism for releasably
securing said vehicle seat assembly to the vehicle floor, said first electrical connector
mounted within said latch mechanism to engage said second electrical connector when said
latch mechanism is engaged with the vehicle floor.
17.  Arriser assembly as set forth in claim 16 wherein said latch mechanism is pivotally
mounted to said seat riser and includes a hook portion for engaging the vehicle floor.
18.  Arriser assembly as set forth in claim 17 wherein said latch mechanism is pivotally
mounted to said vehicle seat riser and spring biased to a locked position whereby said latch
mechanism pivots against said spring bias when said latch mechanism contacts said striker
pin and pivots back to said locked position when said hook portion of said latch mechanism
clears said striker pin.
19.  Ariser assembly as set forth in claim 18 wherein said first electrical connector is a
female-like socket affixed in a forward facing direction and said second electrical connector
is a male-like pin affixed in a rearwardly facing direction whereby said female-like socket
receives said male-like pin when said latch mechanism pivots to said locked position.
20.  Ariser assembly as set forth in claim 19 wherein said male-like pin is flexibly
mounted to said seat to allow said male-like pin to align with and engage said female-like

socket.

-10 -



WO 99/56981 PCT/CA99/00346

175

SUBSTITUTE SHEET (RULE 26)



WO 99/56981 PCT/CA99/00346

2/5

SUBSTITUTE SHEET (RULE 26)



WO 99/56981 PCT/CA99/00346

3/5
5 F6-4
1
.. 3
24

\\54& >
li_jlﬁ 56
FIG-5
If /4
| ,.
=T
> / 28/2?”,” .,::: 23';
AR

SUBSTITUTE SHEET (RULE 26)



24

N 1“ ; * N /6




5/5

//4

A J_ 862
I\ ' /6

AN ik 24

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

Inte’ onal Application No

PCT/CA 99/00346

A. CLAgSIFICATlON OF SUBJECT MATTER

IPC

B6ON2/00

According to Intemational Patent Classification (IPC) or to both national classitication and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 6

B6ON

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

DE 29 05 235 A (TREPEL AG)

14 August 1980 (1980-08-14)

page 12, line 28 - page 13, line 6;
figures 2,8

EP 0 558 408 A (MATRA AUTOMOBILE)

1 September 1993 (1993-09-01)

column 7, Tine 9 - column 8, line 29;
figures 1,17,18

US 5 696 409 A (DANIEL F. HANDMAN ET AL.)
9 December 1997 (1997-12-09)

column 1, line 12 - line 53; figures 1-3

US 4 971 379 A (HARVEY R. RUMPEL ET AL.)

1-20

1,15

1-20

1,15

20 November 1990 (1990-11-20)
cited in the application
abstract; figures 1-7

D Further documents are listed in the continuation of box C.

Patent family members are fisted in annex.

° Special categories of cited documents :

later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

document of particular relevance: the claimed invention
cannot be considered novet or cannot be considered to
involve an inventive step when the document is taken alone

document of particular relevance: the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
ments, such combination being obvious to a person skilled

o
"A" document detining the general state of the art which is not
considered to be of particular relevance invention
"E" earlier document but published on or after the international NG
fiing date
“L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another v
citation or other special reason (as specified)
"O" document referring to an oral disclosure, use, exhibition or
other means T
"P" document published prior to the intemational filing date but in the art.
later than the priority date claimed "&"

document member of the same patent family

Date of the actual completion of the international search

30 August 1999

Date of mailing of the internationat search report

09/09/1999

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,

Fax: (+31-70) 340-3016

Authorized officer

Cuny, J-M

Form PCT/ISA/210 (second sheet) (July 1992)




INTERNATIONAL SEARCH REPORT

Information on patent family members

Int

tional Application No

PCT/CA 99/00346

Patent document Publication Patent famity Publication

cited in search report date member(s) date

DE 2905235 A 14-08-1980 NONE

EP 558408 A 01-09-1993 FR 2687959 A 03-09-1993
AT 143877 T 15-10-1996
DE 69305198 D 14-11-1996
DE 69305198 T 03-04-1997
DK 558408 T 10-03-1997
ES 2095590 T 16-02-1997
FI 930791 A 28-08-1993
GR 3021333 T 31-01-1997

US 5696409 A 09-12-1997 EP 0827871 A 11-03-1998
JP 10086723 A 07-04-1998

US 4971379 A 20-11-1990 DE 69010760 D 25-08-1994
DE 69010760 T 22-12-1994
EP 0397333 A 14-11-1990
JP 2310134 A 25-12-1990

Fomm PCT/ISA/210 {patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

