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APPENDIX 1

IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF PENNSYLVANIA

CASE MANAGEMENT TRACK DESIGNATION FORM

GRACO CHILDREN'S PRODUCTS, INC. : CIVIL ACTION
v,

FISHER-PRICE, INC.
NO.

In accordance with the Civil Justice Expense and Delay Reduction Plan of this court, counsel for
plaintiff shall complete a case Management Track Designation Form in all civil cases at the time of
filing the complaint and serve a copy on all defendants. (See § 1:03 of the plan set forth on the
reverse side of this form.) In the event that a defendant does not agree with the plaintiff regarding
said designation, that defendant shall, with its first appearance, submit to the clerk of court and serve
on the plaintiff and all other parties, a case management track designation form specifying the track
to which that defendant believes the case should be assigned.

SELECT ONE OF THE FOLLOWING CASE MANAGEMENT TRACKS:

(a) Habeas Corpus — Cases brought under 28 U.S.C. §2241 through §2255.

]
(b) Social Security — Cases requesting review of a decision of the Secretary of
Health and Human Services denying plaintiff Social Security Benefits. .
(c) Arbitration — Cases required to be designated for arbitration under Local
Civil Rule 53.2. ]
(d) Asbestos — Cases involving claims for personal injury or property damage
from exposure to asbestos. L]
(e) Special Management — Cases that do not fall into tracks (a) through (d)
that are commonly referred to as complex and that need special or intense
management by the court. (See reverse side of this form for a detailed
explanation of special management cases.) ]
{fH) Standard Management - Cases that do not fall into any one of the other
tracks X
10/27/2005 Lynn E. Rzonca Graco Children’s Products, Inc.
Date Attorney-at-law Attorney for
215-864-8109 215-864-9278 rzoncal{@mballardspahr.com
Telephone FAX Number E-Mail Address

DMEAST #5275904 v1
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UNITED STATES DISTRICT COURT

FOR THE EASTERN DISTRICT OF PENNSYLVANIA - DESIGNATION FORM to be used by counsel to indicate the category of the case for the

purpese of assignment {0 appropriate catendar,

Address of Plaintff 150 Oaklands Boulevard, Exton, PA 19341

Address of Defendant: 636 Girard Avenue, East Aurora, NY 14052

Place of Accident, incident or Transaction:

flise Reverse Side For Additional Space)

Does this civil action involve a nongovernmenial corporate party with any parent corporation and any publicly held corporation ewning 10% or more of its stock?

{Attach two copies of the Disclosure Statement Form in accordance with Fed. R.Civ.P. 7.1(a}) Yes[X] No [
Does this case involve multidistrict litigation possibilities? Yes[ ] No

RELATED CASE IF ANY

Case Number: Judge Pate Terminated:

Civil cases are deemed related when yes is answered to any of the following questiens:

1. Is this case related to propenty included in an earlier numbered suit pending or within one year previously terminated  Yes 1 Ne
action in this court?

t

Does this case involve the same issue of fact or grow out of the same transaction as a prior suit pending or within ene  Yes 7 No
year previously terminated action in this court?

3. Does this case involve the validity or infringement of a patent already in suit or any earlicr numbered case pendingor ~ Yes b nNe
within one year previously terminated action in this court?

CIVIL: (Place [X] in ONE CATEGORY ONLY)

A.  Federal Questions Cases: B. Diversity Jurisdiction Cases:
t. 1 Indemnity Contract, Marine Contract, and All Other Contracts 1. ; Insurance Contract and Other Contracts
2. [ FELA 2. [ Airplane Personal Injury
3. [} Jones Act - Personal Injury 3. [ 1 Assault, Defamation
4. [ Antitrust 4. [ Marine Personal Injury
5. O Patent 5. [ Motor Vehicie Personal Injury
6. [ Labor-Management Relations 6. [] Other Personal Injury (Please specify)
7. [ Civil Rights 7. [} Products Liability
8. [l Habeas Corpus 8 [] Products Liability - Asbestas
9, [ Seccurities Act{s) Cases 9. [L1 Al other Diversity Cases (Please specify)
10. [ Social Security Review Cases
11 All other Federal Question Cases
(please specify)  Telecommunications Act of 1990
ARBITRATION CERTIFICATION
{Check appropriate category)
1 Eynn E. Rzonca , counsel of record do hereby certify:

[1  Pursuant to Local Civil Rule 53.2, Section 3(c)(2}, that, to the best of my knowledge and belief, the damages recoverable in this civil
action case exceed the sum of $150,000.00 exciusive of interest and costs;

] Relief other than monetary damages is sought.

DATE: _October 27, 2005 86747

v Attomey—at—},,aw"’u Attorney 1.D. #

NOTE: A trial de novo will be a trial by jury only if there has been compliance with F.R.C.P. 38,

I certify that, to my knowledge, the within case is not related to any case now pending or within one year previously termination actien in
this conrt except as neted above. i

DATE: __ Qctober 27, 2003 86747

/rﬁ" ) 0

DMEAST #9275921 vi
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IN THE UNITED STATES DISTRICT COURT FOR THE

EASTERN DISTRICT OF PENNSYLVANIA
GRACO CHILDREN’S PRODUCTS, INC,,
Plaintiff, Civil Action No.
v. Jury Trial Demanded
FISHER-PRICE, INC,,

Defendant.

s Mr” s gt “vapt St St e’ v’

COMPLAINT FOR PATENT INFRINGEMENT

Plaintiff Graco Children's Products, Inc. (*Graco”} complains of defendant

Fisher-Price, Inc. (“Fisher-Price™) as follows:

Nature of the Action

1. This is an action for injunctive relief and damages arising out of defendant

Fisher-Price’s infringement of two United States patents owned by Graco.

Jurisdiction and Venue

2. This action arises under the patent laws of the United States, 35 U.S.C. § 101
et seq. This Court has subject matter jurisdiction pursuant to 28 U.S.C. §§ 1331 (federal
question jurisdiction) and 1338(a) (original jurisdiction under patent laws). Venue lies in

the Eastern District of Pennsylvania under 28 U.S.C. §§ 1391 and 1400.

The Parties

~

3. Graco is a Delaware corporation with a place of business in Exton,
Pennsylvania. Graco is a leading manufacturer of juvenile products, including children’s

swings, strollers, infant car seats and carriers, high chairs, mobiles, playards, and cribs.
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4. Oninformation and belief, Fisher-Price is a Delaware corporation with its
principal place of business in East Aurora, New York. Fisher-Price sells children’s
products, including children’s swings, to retailers throughout the United States, including

to retailers and consumers in this District.

Fisher-Price’s Acts of Infringement
5. On June 11, 1996, the United States Patent and Trademark Office issued

United States Patent No. 5,525,113 entitled “Open Top Swing & Control” (“the “113
Patent™). A copy of the ‘113 Patent is attached hereto as Exhibit A.

6. At all relevant times, Graco has owned all right, title, and interest in the ‘113
Patent.

7. Fisher-Price was or is making, using, selling, or offering for sale children’s
swings that infringe one or more claims of the “113 Patent, including: the Deluxe
Flutterbye Dreams Swing; the Flutterbye Dreams Swing; the Smart Stages 3 in 1 Rocker
Swing; the Magical Mobile Swing; the Deluxe Quick Response Swing; the Deluxe Smart
Response Swing; and the Peaceful Time Open Top Swing.

8. On information and belief, Fisher-Price was or is selling or offering for sale in
this District children’s swings, including: the Deluxe Flutterbye Dreams Swing; the
Flutterbye Dreams Swing; the Smart Stages 3 in 1 Rocker Swing; the Magical Mobile
Swing; the Deluxe Quick Response Swing; the Deluxe Smart Response Swing; and the
Peaceful Tinie Open Top Swing

9. On May 24, 2003, the United States Patent and Trademark Office issued
United States Patent No. 6,896,624 entitled “Foldable Swing Having Rotatable Handle”

(the ‘624 Patent™). A copy of the ‘624 Patent is attached as Exhibit B.
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10. At all relevant times Graco has owned all right, title, and interest in and fo
the ‘624 Patent.

11. Fisher-Price was or is making, using, selling, or offering for sale a children’s
swing called the “Fisher-Price Aquarium Take-Along Swing” that infringes one or more
claims of the ‘624 Patent.

12. On information and belief, Fisher-Price was or is selling or offering for sale

its Fisher-Price Aquarium Take-Along Swing in this District.

COUNT I—PATENT INFRINGEMENT
The 113 Patent

13. Graco incorporates by reference each of the allegations of the foregoing

paragraphs as if fully stated herein.

14. Fisher-Price has infringed one or more claims of the ‘113 Patent by making,
using, selling, offering for sale, and/or importing into the United States children’s swings,
including: the Deluxe Flutterbye Dreams Swing; the Flutterbye Dreams Swing; the
Smart Stages 3 in I Rocker Swing; the Magical Mobile Swing; the Deluxe Quick
Response Swing; the Deluxe Smart Response Swing; and the Peaceful Time Open Top
Swing.

15. Graco has been injured by Fisher-Price’s infringement of the °113 Patent.

16. Graco will continue to be injured by Fisher-Price’s infringement of the 113
Patent unless the Court enjoins Fisher-Price from further infringement.

17. Fisher-Price’s infringement has caused and will continue to cause Graco
irreparable harm for which there 1s no adequate remedy at law.

18. Fisher-Price’s infringement has been with full knowledge of the ‘113 Patent.
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COUNT II - PATENT INFRINGEMENT
The ‘624 Patent

19. Graco incorporates by reference each of the allegations of the foregoing

paragraphs as if fully stated herein.

20. Fisher-Price has infringed one or more claims of the ‘624 Patent by making,
using, selling, offering for sale, and/or importing into the United States children’s swings,
including the Fisher-Price Aquarium Take-Along Swing.

21. Graco has been injured by Fisher-Price’s infringement of the ‘624 Patent.

22. Graco will continue to be injured by Fisher-Price’s infringement of the ‘624
Patent unless the Court enjoins Fisher-Price from further infringement.

23. Fisher-Price’s infringement has caused and will continue to cause Graco
ureparable harm for which there is no adequate remedy at law.

24. Fisher-Price’s infringement has been with full knowledge of the 624 Patent.

PRAYER FOR RELIEF

WHEREFORE, Graco prays that this honorable Court:

A. Enter judgment against Fisher-Price for infringement of the ‘113 and ‘624
Patents;

B. Issue an Order permanently enjoining Fisher-Price, its officers, directors,
agents, servants, employees, attorneys, subsidiaries, affiliates, and all those persons in
active concert or participation therewith, from making, selling, offering for sale, using,
and/or importing juvenile products, including the Deluxe Flutterbye Dreams Swing; the
Flutterbye Dreams Swing; the Smart Stages 3 in 1 Rocker Swing; the Magical Mobile
Swing; the Deluxe Quick Response Swing; the Deluxe Smart Response Swing; the

Peaceful Time Open Top Swing; and the Fisher-Price Aquarium Take-Along Swing, or
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otherwise directly or indirectly infringing the ‘113 and ‘624 Patents;

C. Award Graco damages adequate to compensate Graco for Fisher-Price’s
infringement, trebled pursuant to 35 U.S.C. § 284, together with interest and costs as
fixed by the Court;

D. Enter an Order declaring this an exceptional case pursuant to 35 U.S.C. § 285
and award Graco its attorney fees; and

E. Grant Graco such further relief as this Court deems just under the

circumstances.

DEMAND FOR JURY TRIAL

Graco demands trial by jury of all issues properly so triable under applicable law.

J
e G

Lynn %. Rzonca

M. Kendall Brown

BALLARD SPAHR, ANDREWS & INGERSOLL,
LLP

1735 Market Street, 51st Floor
Philadelphia, PA 19103-759%

(215) 864-8109 (Telephone)

(215) 864-9278 (Telecopier)

Counsel for Plaintiff

. 7 i
Dated: October 27, 2005 GRACO CHILDREN'S PRODUCTS, INC.
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United States Patent i
_Mitchle! gt al.

{54] OPEN TOP SWING & CONTROL

175] Inventors: Daniel R, Mitchell, Morgantown; Secoit
B, Caley, Elverson; Truman Allison,
York, all of Pa.

{73} Assignce: Graco Childrens Products Ine.,
Elverson, Pa,

[21}  Appl. No.: 322,125
[22) Filed: Oct. 13, 1994

Related U8, Application Data

[63] Continvalion-in-part of Ser. No. 13,747, Qct. |, 1993,

(517 Inte CLY oo sssssssarscsenes AG3G 916
I52] UK, Ch rvnrnvairarersennes 472/119; 472/118; 74/48
[58] Field of Search v cnrrererrmenrsranens 472/118, 119;

D6/347, 333, 344, 74/48, 185140 C
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3,692,305 971972 Allen .
388,517 61974 Casclla .
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(List continued on next page.}
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450755  8/1949 lwmly .
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Primuary Examiner Kien T, Nguyen
Attorney, Agent, or Firne Pennie & Udmonds

(57 ABSTRACY

An open lop swing assembly uses a wnique swing drive
mecharism and a control to provide three scleelive swing
height seitings, The assembly has s frame which provides an
open top struclure for case of access and & trapezoidal
shaped front hasc to provide fool clenrance. The swing drive
mechanism includes a drive sieeve rolatably mounied to an
axle that operatively supports the hanger. A drive lange is
mounicd on the axle, with a drive flange coupling device
posilioned between the sleeve and the drive flange to pro-
vide a limited lost motion connection. "Fthe coupling device
includes & hub member coaxially and rotatably mounicd on
the axle and at least one torsional spring mounicd coaxially
on the hub member. The hub member includes abutments for
cngaging with the drive lange, wherchy torque applicd o
the stecve is transforred to the axle. A crank driven by a
maolor is linked to the siceve lo oscillate the slecve, Tho
swing height control device can have a sensor lor delecting
the swing height or amplitude. Prelerably, three swing
height setlings are provided. 'The control device sclectively
oulpuls cither no vollage, first, sccond or third predeter-
minecd voltages to sclectively control the voltage input 1o the
motor based on the selection of the swing height sciting
andfor the sensed swing height 1o achicve the selected swing
height.

44 Claims, 13 Drawing Sheets
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5,525,113

1
OPEN TOP SWING & CONTROL

This is # conlinuation-in-parl of design application Scr
No. 29/013,747 filed on Oct. 1, 1993,

BACKGROUND

Diflerent types ok swings for an infunt or child have been
coniecmplated in the past. A swing typically comprises
supporl frame, a scat and at least one haager alluched to the
scal, the seat and the hanger defining a swing carriage, and
a swing drive mechanism operatively connected 1o the
hanger for maintaining the pendalar movement of the swing
carriage. If the swing carrdage swings with no mechanical
friction and no wind resistance, only a single push would be
nceded o maintain the swing in a perpetudd ponduluny
maolion, In such a case, the swing will maintain its amphtude
indefinitely and a swing drive mcchanism woudd nol be
necessary. However, such is not the case in realily, as wind
resistance and hearing {riction arc always present. The
mechanical or bearing friclion can be reduced such that il
beeomes neghigible, However, the wind resistance cannot be
climinated, The bigger the child, the more wind resistance
will there be, [t is the wind resistance thatl mainly dampens
the swing amplitude, requiring use of & swing drive mecha-
nism to supply cnergy fost and maintain its pendular move-
ment.

Typicaily, the swing drive mcchanism is cither cleetrically
powcred or manually powercd. The cleclrically powercd
drive mechanism generally uses a DO or AC motor or
solenoid, as described for instance in 1.8, Pal. No, 4,452,
446 issucd o Saint; U.S. Pat. No. 4,491,317 issued 10
Bansal; U.S. Pat. No. 4,722,521 to Hyde et al. The manually
powered drive mechanism typically uses a spring wind-up
mechanism which can be manually rotated using o crank to
slore encrgy wilhin the spring, as deseribed For instance in
U.S. Pal. Nos. 3,128,076 and 3,166,287 issucd 1o Pasgus;
and U.S. Pal, No. 3,459,423 issued 1o Meade.

SUMMARY

The prescnt invention relaies to an open lop swing {rame,
an clectrically powered swing drive mechanism, a swing
height or amplitude control for providing scleetable swing
amplitudes, ard an open lop swing assembly using the same.
The open top support frame according 1o the present inven-
lion has a rear horizontal basc, a substantially traperzoidal
shaped fromt base, first, sccond, third and fourth legs, and
first and sccond conncciors. Specificatiy, the first and second
legs cxtend upwardly, substantially parallel to one another,
at an inclinc from the ends of the rear base. Similardy, the
third and fourth legs exterd upwardly, subsianitally paralicl
10 one another, al an incline from the ends of the front base.
The first and third logs converge toward cach other, as well
as the sccond and fourth legs in a similar fashion. The first
and third leg pair and the second and fourth leg pair can be
made substantially parallcl and symmetrical to cach other. A
first connector is atlached to the first and third leg pair 1o
maintain them atl a fixed position relative 1 cach other and
1o the frst conncctor. Similarly, the sccond connector is
attached 1o the sccond and fourth leg pair to maintain them
at a fixed position relative to cach other and  the second
conneclorn.

The rear and [ront bascs arc substantially on the same
planc, namely on the foor (o support the cntire frame
thercon. The trapezoidal shaped front base has #ts median
arm joined by a pair of jaterally and Torwardly extending

20

235

30

3s

a0

15

50

55

60

65

2

arms so that the opening thercol faces away from the rear
husc, or rather faces loward the lront, The median arm is
substantially paralie! to and closer 0 the rear hase. ‘The
opening created by the traperoidal shaped front base pro-
vides an obstruction free fool clesrance for the person
scaling or removing an infani or child from the swing.

A firsl pivol or pendulum axle is rotatably journaled to the
first comnector and a sceond pivol or pendulum axle is
rolatably journalcd to the sccond conmeetor, A pair of
hangers cxiending laterally from the scat can be connecled
1o the lirst and second pendulum axtes such that the scat can
oscilisle thercahout, Prefcrably, the ficst and sccond axles
are alipned so that their axes are collincar shout a same
horizontal axis.

Whilc il is nof necessary, 4 hub can be use Lo connect the
axles to the hangers, with one of the kangers mounted Lo one
of the hubs and the other of the banpers mounted to the other
of the hubs. Lach of the hubs can have an overrotation stop
which cooperates with a cooperating ovestolation stop
mounied on each of the {irst and seccond conneetors adjacent
o cach of the hubs 10 prevent overrotution of the hubs
relative 1o the first and sccond conncctors and thus prevent
overrotation of the swing carriage.

Another feature of the present invention is a swing drive
mechanism. Although i is prefecable (0 use an open top
swing frame described above with the drive mechanism
according 1o the present invention, the present drive mecha-
nism can be used with any conventional swing. The drive
mechanism comprises a drive sleeve mounted coaxially and
rolatably about an axic so that it can substaniially [recly
rofate thereabout, A drive flange is mounted on the axle with
no relative rotational movement therchetween, A drive
flanpe coupling device is posilioncd between the drive
sleeve and the drive flange to cause the axle 1o oscillate with
the sleeve in the same direction. A crank driven by a moter
via a gear reduction {rain is linked to the siceve 1o oscillate
the sleeve and thus the axle via the coupling device and the
drive flange,

The siceve includes a channcl radially spaced from the
axle and cxtends parailel with the axle. The crank basically
rotates aboul an axis that is perpendicular to the axte, The
crank has a drven portion that is offsct from the axis of
rotation of the crank. Accordingly, rotation of the crank
causces its offset driven portion 1o follow a cireular orbit path
whose radins is the distance of the offsct, The oflset driven
portion preferably has a ball that is rolatably mounted
thereaboutl. The ball is slideably mounted in the channel
such twt rotation of the crank enables the sleeve o oscillale
about the axis of the axle while the ball slideably oscillates
back and forth within the channel. Mcans other than the ball,
such as a cylinder or universal pivot, can he attached to the
driven portion to carry out the same function,

The coupling device comprises a hub member coaxially
and rotatably mounicd on the axle and at least onc torsional
spring niounled coaxially on the hub miember The hub
member includes abutments for engaging with the drive
Range, wherehy torque applied to the sleeve is ransferred to
the spring which can cause the hub member Lo rotate relative
o the axle which in tum can cause the abutments to cngage
the drive Aange and transfer torque o the axle. Preferably,
the spring is provided with a limited free play and sullcient
travel before it cngages with the slceve and to allow the
swing carriage 10 swing when the motor is stopped, or 10
allow the motor (o rotate when the swing carriage 15 stopped,
without causing damage to the swing drive mechanism.
During the inlerim when the Tree play (lost motion) is
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opcrational, the sleeve is decoupled from the axle and thus
from the swing camiage.

The motor has its output shaft mounted substamiatly
perpendicularly to the axle with the crank rotating about an
axis perpendicular to both the output shaft and the axie.
Preferably, a fiywheel is attached to the motor

Another aspect of the present invention is a swing height
or amplitude contrel which car be used with the swing drive
mechanism according to the present invention. The swing
height control according 10 the present invention, however,
can be used to control any conventional swing having a
mptor operaied swing drive mechanism. The control can
provide at Jeast two swing height settings (first and second),
where the first setting is smaller than the second setting,
where it simply outputs either a first or second predeter-
mined voliage to the molor based on the selection of the
swing height setting, where the first voliage is lower than the
second voltage.

The control can also include a sensor for continuousiy
desecting the swing height or amplitude. Where the control
provides at least first and second swing height settings, the
control can output cither ne voltage, a first predelermined
vohiage or a second predetermined voltage to selectively
controi the voltage input to the motor based on the selection
of the swing height setting and the sensed swing height to
achieve the desired swing height. The control can also
provide three or more swing height settings (first, second,
and third), with the third setting being the larpest. In this
regard, the contsol selectively outputs either no voltage, the
first predetermined voltage, the second predelermined volt-
age or a third predetermined voltage, with the third being the
greatest. The control can be made to output as many (or
more} different voltage outputs as there are different swing
amplitude seliings.

In operation, using the sensor with the three height
setting, upon selection of the first swing height setting, the
first voltage is continuously applied io the motor regardless
of the swing height detected. Preferably, when and if the
detected swing height cxceeds the selecied swing height
setting, the voltage can be cut-off 10 the motor for the
duration of the portion of the swing cycle that exceeds the
selected first height setting to provide a more accurate swing
height setting.

If the second swing height setting is sclecied, again the
first voltage is initially input to the motor uniil the detected
swing height exceeds the first swing height setting. Upon the
swing height exceeding the first swing height setting, the
second voliage is applied to the motor only for the duration
of the portion of the swing cycle that exceeds the first swing
height setiing.

If the third swing height selting is seiected, again the first
voltage is initially applied to the motor untl the detected
swing height exceeds the first swing height setting. Upon the
swing height exceeding the first swing height setiing, the
third voltage is applied to the motor for the duration of the
portion of the swing cycle that cxceeds the first swing height
seiting.

Preferably, when and if the swing height is greater than
the third swing height setting, to preveni excessively high
swing height, the first voltage is applied to the motor for the
duration of the portion of the swing cycle that exceeds the
third swing height sctting.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features, aspects, and advaniages of the
present invention will become much more apparent from the
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following description, appended claims, and accompanying
drawings where:

FIG. 1 is a perspective view of an open top swing
according 1o the present invention.

FIG. 1A is a top clevational view of a portion of FIG. 1,
showing the front base of the open top swing frame accord-
ing to the present invention.

FIG. 2 i5 an enlarged side view of the right leg connector
which houses the swing drive mechanism and associated
control.

FIG. 3 is a perspective view of FIG. 2, with its cover
removed, showing the swing drive mechanism.

FIG. 4 is a scctional vicw taken along line 4-—4 of FIG.
3, showing the details of the swing drive mechanism.

FIG. § shows the details of the motor and the crank.

FIG. 6 is a sectional view of the right connector with the
hub, skowing the overrotation stops formed on the connector
and the corresponding overrotation stop formed on the hub
for limiting the swing amplitude of the swing cardage.

FIG. 6A is a perspective view of the left leg connector
with its hub removed therefrom to show its pendulum axie
and its overrotation stops for limiting the swing amplitude of
the swing carmiage.

FIGS. 7A.7B, 8A 8B, PA 9B and 10A,16B show the
operation of the swing drive mechanism and the relative
position of the crank relative to the sleeve member.

FIG. 11 is an exploded view of the drive mechanism
arrangement, including the slecve, the flange drive coupling
device, the drive flange and the axle.

FIG. 12 is an exploded view of the drive flange ang the
drive coupling device arrangement, taken along line 2312
of FIG. 11.

FIG. 13 is sectional view taken along linc 13—13 of FIG.
4, showing the drive flange and a swing position detector.

FIG. 14 is a schematic clevational boltom view of the
prongs taken along line 14—14 of FIG. 11.

FIG. 15 is a schematic representative of a pendulum.

FIG. 16 shows one embodiment of the controls for the
swing drive mechanism.

FIG. 17 shows another embodimen: of the controls for the
swing drive mechanism.

DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an embodiment of 4 swing according Lo the
present invention, which has a support frame 10 which holds
4 swing drive mechanism 100, a pair of hangers 40, and a
seat 50. The support frame 18 according $o the present
invention has an open top design. It has no overhang support
member 10 make removal and seating of an infant to and
from the swing seat convenient. The open top frame 10 has
a rcar horizontal base 12, a substantially trapezoidal shaped
front base 14, a front left leg 16, & rear left leg 17, a front
rght leg 18 and a rear vight leg 19 in a splayed position as
shown in FIG. 1, a left leg conneclor 20 and a right leg
connector 3@, The rear left and right legs 17,19 extend
upwardly, substantially paraliel lo one another, at #n incline
or angle from the ends of the rear base 12. Similarly, the
front left and right legs 16 and 18 extend upwardly, sub-
stantially paraliel 10 one another, at an incline from the ends
of the front base 14, The front and rear left legs 16,17 incline
in the opposite directions such that they converge toward
each other as shown in FIG. 1. Similarly, the front and rear
righi legs 18,19 incline in the oppesite directions such that
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they too converge toward cach other. The frent and rear lelt
lep pair 16,17 can be substantially paraltel and symmetrical
to the front and rear right leg pair 18,19 if desived.

The el leg conncctor 20 conneets the front and sear leflt
legs 16 and 17 (o maintain them at a fixed position relative
{0 cach other, Similarly, the right leg connceior 38 conneets
the front and rear right legs 18,19 to maintain them at & fixed
position relative W cach other

The rear and front bases sre substantially on the same
plane, namely on the Hoor to supporl the cnlire [rame
thercon. The front basc is substantially trapezoidal shaped.
Spccificatly, os shown in FIG. 1A, the [ront hase is formed
by a horizontal median arm 14a joincd by a pair of oppo-
sitely extending arms 145,14¢. The arms 145,14¢ are angled
greater than 90° with respect o the median arm 14a such
that thoy form a trapezoidal shape. The front base cxtends
inwardly loward the rcar base with the median wrm 1da
preferably parailel to the rear base. Due to this feature, the
front basc provides an opening or clearance space which
engbles one lo move close to the seat during scaling or
removal of an infant or child from the swing, ic., fool
clearance.

As shown in FIGS. 3, 4, 6, and 13, a right pendulum axle
32 is rolatably journated via axially spaced apart bearings 34
or the like oa the right feg conncetor which houses the swing
drive mechanism 100, A lell pendulum axle 22 can be
rolatably journaled via axially spaced apart bearings 24 or
the like on the left leg connector in the similar Fashion, The
ends of the left and right hangers 4G which extend laterally

from the seat 50 can be operatively connected to the leflt and -~

right pendutum axles, respeetively, lo cnable the scatl lo
swing or oscillate about the axles. The lelt snd right pen-
dulum axles can be aligacd so that their axes are collinear
about a same horizontal axis to maintain an cqual pendulum
left and right hanger length.

According to the present inveotion, lcft and right hubs
26,36 arc preferably connected [o the ieft and right pendu-
lum axles, respeclively, with no relative rolational move-
ment between the hubs and their axles, The lelt hanger is
mouatced to the lefl hub 26 and the right hanger to the right
hub 36, As shown in FIGS, 4, 6 and 6A, cach of the hubs
preferably has means cooperating with their respective Ieft
and tight leg conncctors 20,30 for limiting the degree of
rolation. Specifically, the Hmiting means comprises al least
onc everolation stop 60, a pair of stops being preferable as
shown in FIGS, é and 6A, cxicnding Iaicrally from cach leg
conncctor 20,30, The stops 60 cooperate wilth cooperating
overrotation abutments or stops 62 Formed on cach of the
hub 26,36 to prevent overrotation of the hubs relative to the
conneetors and thus the swing cardage. The maximum
degree of rolalion ©,,,, between the abutments is ubout 70°
or the swing amplitude of about 35° as schematically shown
in FIG. 6.

Aswing can generally be considered to behave as a simple
pendulum when the amplitude is relatively small, where the
period of oscillztion is also generally unafTected by the mass
of the pendulum, The swing amplilude is preferably between
about 0° to 22° as presently contemplated by an embodiment
of the present invention, which means that the period of
pscillation [or the swing is more or [ess can be considered to
be substantially constant between these amplitudes. The
velocity of the pendulum is greatest at its neulral position,
i.c., swing amplitudc of ¢° and smallest at its peak amplitude
(zero velocily) where @ changes its direction. When the
period is constant, a peodulum swinging at # bigper ampli-
lude will have to travel al a greater veloeity than the same
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swinging at a smafler amplitude, That is, a pendulum swing-
ing a1 a bigger amplitude has to travel Tusther during the
same period and thus has o travel [aster. In this repard, the
drive mechanism needs Lo accommodale not only {or varia-
tions of specd of the swing camiage, i must be synchronived
with the swing cycle in order to achicve a nalural swing
motion.

The present invention contemplales a aovel swing drive
mechanism which gperates in synchronism with the swing
cycle regardless of the swing amplitude. Preferably, the
present swing drive mechanism cun selectively maintain two
or more dillerent levels of swing amplitude or swing speed,
i.c., low, medivm and high, for cxample. The swing drive
miechanism 100 according to the present invention i5 shown
in FIGS, 3 5 and 7-12. Although it is prelerable (o use an
open top swing frame described above with the swing drive
mechanism according to the present invention, any conven-
lional swing frame can be used. The swing drive mechanism
100 compriscs a drive sleeve 110 mounted coaxially and
[recly rolatably about the axle 32, a drive flange 120 is
mounted substantially collinearly adjucent the drive slceve
on the axle with mo rclative rotational movement belween
the axle and the drive Mange. A drive Nlange coupling device
130 is positioned between the drive sleeve and the drive
Range, and a crank 150 driven by a molor 164 via n gear
reduction train 155,156 is linked 1o the sleeve 1o oscillale the
sleeve and thus the axle 32 via (he coupling device and the
drive flange,

As beuer shown in FIGS. 11 and 12, the drive Qange 120
compriscs a disc member 121 with a central circular flange
122 cxtending collinearly therewith from the inner side or
face 123 thercof. A contral hole 124 extends through the
flunge and the dise member, which is provided with con-
ventional means [or limiting the rotational movement of the
disc member relative to the axle, such as a non-circular hole,
e, i squarc-shaped, D-shaped, V-shaped or crescent-
shaped openings, cle., as shown in FIG, 1, which cooper-
ates with o complementary shaped axle. The inner side 123
of the disc member is provided with a reeess 125 having five
symmctrical divisions, substantinlly akin 1o a propelier or
five-leafed clover. Bach of the five divisions has opposcd
abutment side walls 125q,125D,

The disc member 121 also has a radial cxiension 126
cxlending radially thercfrom. An abutment 128 exiends
substantially perpendiculardy from the free end of the exien-
sion 126. The abutment 128 also cxlends couxially and
circumbcrentinlly about the axle 32, parailel with the axle,
and has two opposcd abutmen! cdges 128¢,1285 formed by
the parallel edges thereof,

The coupling device 130 comprises a hub member 146
coaxiaily and rotatably mounted on the axle and at least one
torsional spring 133,134 mounted coaxislly on the hub
member. Although the drawings show 1wo discrele springs,
a single conlinuous torsional spring atlached 1o the hub
member can also be used. The hub member has o contral
throughhole 141 slightly larger than the euter diameter of the
flange 122 so that it conxiatly engages thercover and freely
rolates thercaboul, The hub member preferably has a pen-
tagonat cenlral flange 142 collincarly arranged aboul a
star-shaped dise 143 which has five symmetrical radial
extensions 143a, Any non circular central (lange can be used
s¢ long as it does not permit the spring (o rotate thereaboul.
Each of the exiensions 143a is substantially narrowoer (han
the distance between the abutment walls 1254,1285 formed
on cach of the five divisions of the recess to enable the hub
member to {Teely rotate relative to the drive Nange 120, for
example, of about 20°,
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As shown in FIG. 11, wwo discrete torsional springs
133,134 of substantially equal spring constant are preferably
positioned between the sleeve and the hub member and
coaxially wrapped around the hub member in the opposite
directions with no relative rolational movement between the
hub member and the springs. Each of the springs has a
substantially pentagonal central epening which corresponds
to the pentagonal flange 142 of the hub member to enable the
springs to be mounted coaxially thereon wilh no relative
rotational movement. Each of the spring has a hook 135,136
facing toward each other for engaging with the sleeve. As
previously indicated, a single spring attached to the hub
member, for instance by way of a slot, with their ends
capable of enpaging the sleeve can alse be used rather than
two springs if desired.

The sleeve 110 comprises a substantially cylindrically
shaped body 111 coliinearly formed with a tear drop shaped
plate member 116 having a planar outer face 116a, with a
central throughhole 112 extending through the cylindrical
body and the plate member, The throughhole 112 is dimen-
sioned to enable the sieeve to freely rotate about the axle 32.
The body 111 is preferably provided with a plurality of
radially extending reinforcement ribs 113 and a channel 114
radially spaced from the axle and extending parallel with the
cylindrical body.

The drive siezve engages the springs via a spring engag-
ing clement 115 cxtending axially from the apex of the tear
drop shaped plale member. The engaging element 15 axially
and angalarly aligned with the channel. The spring engaging
element is also formed radially further away from the
throughhole than the channel and can be aligned with the
abwiment 128, Two opposced abutment edges 1152 and 1155
are formed by the Jateral edges of the spring engaging
clement 115. The distance between the abuiment edges
1154,1155 is preferably about same as that between the
abutment edges 1284,128D, but smaller than the distance
between the two hooks 135,136 such that the sieeve can
freely move relative to the springs for a limited degree
{providing a free play or lost motion relationship}, which in
turn transiates to lost motion or free play relative to the axle
32. Specifically, unless the spring is aiready adjacent to one
of the abutment poriions 1154,1155, the sleeve has 1o rotate
relative 1o the spring before it engages one of the springs and
canse the hub member 140 to rotale and abut the drive Nange
120.

The springs arc arranged such that they cngage opposed
abutment edges of the sbutmenis 115,128 and tend o cause
the springs 1o coil tighter around the pentagonal central
flange 142. Specifically, the two springs are coiled in the
opposite directions such that rotation of the sleeve 11010 the
clockwise direction {CW) causes the abutting edge 115q
thereof 1o engage the hook 135 while causing the abutting
edge 1285 10 engage the hook 136. Rotation of the sleeve in
the counterclockwise direction (CCW) causes the abutiing
edge 1155 thereof 1o engage the hook 136 while cansing the
abutiing edge 1284 1o engage the hook 135.

The load required lo oscillate the swing camiage al a
relatively low amplitude, for instance of 10°, is generally
relatively small. However, the cnergy required to oscillate
increases by the sguare as the ampliude increases. In order
1o accommedate for varying loads, the present invention
contemnplates use of 3 spring or springs, in conjunciion with
the free play arrangement, to provide a plurality of spring
gradients, three to be specific, to accommodate different
swinz heights. Specifically, the free play arrangememt
{where the relative differences between the width of the
abutment 128 and the distance between the hooks 135,136)
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enables the sleeve to rotate frecly relative to the spring. The
free play provides the first gradient of zero load for a first
predetermined angle of rotation. When the sleeve is rotated
relative to the axle beyond the Brst predetermined angle of
rotation in the same direction, one of the abulment cdges
1284a,128k is cngaged with one of the hooks 135,136 and the
other of the hooks 135136 is cngaged with one of the
abutment edges 115a,115b, both springs being engaged such
that they both become active. When the two springs are
active, they provide a second gradient of load for a second
predetermined angle of rotation. The second predetermined
angle of rotation is preferably small relative to the first angie
of rotation, which can begin whea the load necessary to
increase the swing amplitude increascs relatively sharply to
preferably parallel the load requirement for the correspond-
ing swing amplitude. When the sleeve is rolated beyond the
second predetermined angle of rotation in the same dirge-
tion, the radial extensions 143a abul against one side of the
side walls 1254,125b, preventing the hub member from
rolating relative to the drive flange. When this happens, only
one of the springs, the spring engaging the slecve, becomes
functional, which provides the third spring pradient which is
substantially greater than the second spring gradient again (o
paralle] the load requirement for 2 greater swing amplitude.
In essence, if the spring constant between the two springs is
eqgual, the third spring gradient weuld increase about two
folds since only one of the two opposingly acting spriags
becomes active. These threc spring gradienis can provide the
necessary load coastants (o operale a swing having varable
swing amplitndes.

Referring to FIG. 4, the swing drive mechanism is housed
in the right leg connector 36, but can just as easily be housed
in the left leg connecltor 20. The axle 32 is rotatably
journaled to the connector 30 to enable the axle to pivot or
oscillate to cause the hub 36 to rotate along with the axle to
thereby oscillate the hanger connected thereto. According to
the present invention, the slecve is causcd to oscillate using
a crank 150 which is driven preferably by 2 DC motor 160,
As previously indicated, it is desirable to prevent the motor
from straining or seizing when the seat is stopped from
swinging, intentionally or otherwise while the moter is
running. The torsional springs 133,134 in conjunction with
lIost motion arrangement (of the sleeve relative 1o the axle)
can absorb the energy input by the motor in the event the
swing carriage is stopped while the motor is runaing or in
the event the motor is stopped while the swing camiage is in
motion. Puring the interim when the lost motior is opera-
tional, the sleeve is basically decoupled from the axie and
thus from the swing camiage. In this regard, the free play or
the lost motion arrangement can enable the axle wo oscillate
less than the amplitude driven by the crank, as will be
explained from below.

The crank 150 basically rotates about an axis 151 that is
perpendicular 1o the axle. The crank has a driven portion 152
that is offset from and paralic} to the axis 151 of rotation of
the crank. Rotation of the crank thus causes its offset drven
portion to follow a circular orbit whose radius R is the
distance of the offset. In this regard, the radius of the offset
should be such that the orbiting crank oscillates the sleave at
a greater amplitude than the greatest desired oscillation
(third amplitude).

The offset dove portion 152 preferably has a ball 153 that
is rotatable about the driven portion, the ball being slideably
mounted in the channel such that retation of the crank
enables the sleeve to oscillate about the axle while the ball
siideably oscillates back and forth within the chanael. To
property track the ball within the channel, the length of the
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chanaci should be same or longer than the diamcler of the
orbiting ball, Mcans other than the ball, such as a cylinder,
universal pivol or ffexible link can be attached (o the driven
poriion to cnable transfer of orhiting motion to oscillatory
motion.

As shown in FIG, 5, the crank is flixedly connected o a
drive train which includes a driving gear 355 engaged io a
worm shalt 156 which is connected Lo an outpud shafi 162 of
the motor 160, The output shaft 162 is mounled substantially
perpendicular to the axle, and the crank rotates about the
axis 151 that is perpendicular to the oulpul shalt 162 and the
axle 32. Preferably, the molor has a llywhecl 164 connecled
10 the cutput shaft 162 to cven the varying load (encountered
during the swing cycle) applicd to the motor. The motor and
the crank arc preferably housed in & motor housing 176
which is non-displaceably connected to the conneclor 30,
The crank snd the motor rotale about their axes of rotation
which does not change relative to cach other, to the axle 32
or to the connector 30,

FIGS, 7-10 show the schematic position of the crank in
relationship to the slecve. FIGS. TA, 8A, 9A and 10A arc
views {aken along the ling A—A of FiG. 3, with the drive
flange 120, the hub moember 140 and the springs 133,134
omitled for convenicnce of illustration, FIGS. 78, 8B, 9B
and 108 arc vicws similar to FIG. 4, bul showing oaly the
mator housing 178, including the motor 160 and the erack
158, and a scction of the channel 114 [ormed on the siceve
110. As scen [rom amows W, the crank rolates in one
direction.

FIGS. 7A sad 7B shew the instance where the siecve has
rotated counter-clockwise (CCW) and reached ils maximum
amplitede @,, ©,, or &, as shown in FIG. 15, At this
instance, the force vector V outiput by the erank is substan-
tally parallel to the axis of rotation of the sleeve, thus
impading no oscillatory motion, The sleeve is moving at
rero veloeily and changing its direction of rotation. As scen
from FIG. 7B, the offset driven portion 152 i5 positionod
about the midpoint ol the channcl, with the ball 153 slid up
relative thereto as shown by the arow U

FIGS. 8A and 8B show the instance where the erank has
rotated 90° relative (o the crank positioned in FIGS, 7A and
7B, respectively, causing the slecve Lo refate in the opposite
dircction. At this instance, the slecve is rolating in the
clockwisc {CW) dircciion at its maximum velocity, with the
ball slid down as shown by arrow D2 to its lowesl point
relative 1o the offsct driven portion. At this instance, the
force vector V oulput by the crank is perpendicular to the
axis of rolation of the sleeve, where the velocily of the
rotating steeve is substantially cqual to the orbiling velocity
of the crank. As shown in FIG, 8B, the oflsct drven portion
is al its rightmost point on the channcl,

FIGS. 9A and 98 show the inslance where the crank has
rotated about 90° relative to the crank positioned in FIGS.
8A and 8B, respectively, In this instance, the slecve has
rotaled clockwise (CW) and reached its maximuom amplilude
8,, B,, or &,. Apain, the lorce veclor V output by the crank
is paratlel to the axis of rotation of the slceve al this point,
Thus, the sleeve is moving al zero velocity and chanping its
dircelion of rotation. As scen from FIG, 9B, the oflset driven
portion is positioned about the midpoint of the channcl, with
the ball slid up relative thercio as shown by the arrow UL

FIGS. 10A and 10B show the inslance where the crank
has rotated about 90° relative o the crank positioned in
FIGS. 9A and 9B, respectively, causing the slecve Lo rotate
in the opposite dircction, At this instance, the siceve is
rotating in the clockwise (CCW) direction at its maximum
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velocity, with the ball moved down as shown by the arrow
12 1o 13 lowest point relative 1o the ollset driven portion,
Again, the force veclor Voontput by the crank is porpen-
dicutar 1o the axis of retation of the sleeve, where the
velocity of the rotating sleeve is substantially equal (o the
orbiting velocity of the crank. As shown in FIG, 108, the
offsct driven pottion is at its leftmost point on the channel,

1t was aiready described that the velocity of the pendulum
is greatest at its neutral position, L., swing amplitude of 0°
and rero at its peak amplitude where i changes its dircction.
The sleeve/crank armaopement according to the present
invention substantially mimics the perdulum motion, where
the velocity of the oscitlating slecve is greatest where ils
amplitude is at 0° and zero at its maxinum amplilude where
the direction of rotation changes.

The drive mechanism according to the present invention
accommodates not only for variations of specd of the swing
carriage 10 achicve 1 natural swing motion. This is achicved
by using thie above described crank/slecve arrangement in
conjunction with the above described drive flange coupling
device 130 which has three different sprng gradicents or
constants. Specilically, the osciliation amplitude of the
sleeve will remain substantiafly constant at @, as schemati-
cally represented in FIG. 15, gencrally limiled by the orbit
diameter of the drven portion. However, due fo the lost
motion or free play armangement described above in con-
junction with the springs, the axle does not need to oscillate
the same amount. Depending en the amount of torque output
by the motor, the axle can always be controflably driven less
than the vscillation amplitude of the siceve.

Specilicalty, the crank can be tuncd to oscillate the sleeve
at & period substantally cqual o the natural oscillation
periad ol the swing carriage to syachronize the sleeve with
the oscillation of the swing carringe. With reference to FIG.
15, if the torque applicd to the motor is such that the swing
carriage can only oscillale a fraction of the oscillation
amplitude, at @, for inslance, the lost motion amangement
can enable (he sleeve Lo oscillate o @, Since the period of
oscillation is the same for the sleeve and the swing carriage,
the slecve will remain synchronived with the swing carriage.
Any small synchronizing discrcpaney occurring between the
sleeve and the swing carriage duc to mechanical aberration
can be absorbed by the loss motion arrangement and the
springs to maintain proper synchronization.

The swing mechanism described above can be used with
any conventional swing control. For instance, (o provide two
diflerent amplitudes, low and high, onc can provide a control
that outputs two different voltages depending on the swing
height selected. Upon selection of the Jow amplitude sciting,
a low voltage can be iaput to the motor. Upon sclection of
the high amplitude sclling, a relatively higher vollage can be
inpui o the motor, Preferably, the motor operates subslan-
tially at a constant speed regardless of the voltage input to
the motor. By inpelting higher voltage, the motor will impart
a greater lorque to cause the axle o oscillate at 2 relatively
greater amplitude.

Another aspect according o the present invention is a
unigue swing height or amplitude control 200 which can be
used with the swing dive mechanism described above or
with any convenlional swing. According o the present
invention, the swing control incorporates means for detect-
ing the swing height or amplitude, which can be any
conventional switches which can he tripgered by any cle-
ment that oscillates with the seat such as the hanger or the
pendulum axle,

‘Fhie swing control 200 according fo the present invention,
can provide three swing height or speed scliings (first,
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second, and third), where the first setting is smallest, the
third setting the largest and the second scting falling
between the frst and second settings. The swing control can
selectively output cither zero voltage, a first predetermined
voltage, a sccond predetermined voltage or a third prede-
termined voliage 10 selectively control the voltage input to
the motor based on the swing height or speed selected and
the sensed swing height to achicve the desired swing height.
The first, second and third voltages arc greater than zero,
with the {irst voltage being the smallest and the third being
the grealest, with the intermediary sccond voliage falling
between first and second voltages,

According to the present invention, the swing height
detection means shown in the preferred embodiment com-
prises a swing angle indicator formed on the drive flange 120
and a light interrupt detector 210. As shown in FIGS. 11 and
14, the zngle indicaior comprises & pair of spaced apart
prongs 127 extending subsiantially perpendicularly from the
frec end of the cxtension 126. The prongs 127 extend
coaxially and circumferentially about the axie 32, parailel
with the axle, in the direction opposiie the abuiment 128,
The dimensions of the two prongs are substantially the same,
with the spacing between the prongs being about the width
of onc of the prongs. The prongs operate in conjunciion with
a light interrupt indicator 210 1o determine the angle of
rotation of the axle relative to the connector.

The light interrupt detector 21 comprises a photodetector
or phototransistor 212 aligned with and spaced apart from an
infrared lght emitting diode (JRLED) 214. Since the drive
flange is non-rotatably connected io the axle, the prongs
roiate along with the axle 32, As shown in FIGS. 4 and 13,
the light interrupt detector is positioned so that the prongs
can oscillaie between the photodetector and the IRLED. As
the prongs osciliate, they can interrupt or block light emit-
ting from the IRLED to the photodetector, representative of
the swing amplitude exceeding a predetermined setling. The
prongs and spacing therebetween are dimensioned such that
they can indicate at least three different patterns of light
interruption 1o detect the swing amplitude. Specifically,
when the oscillation occurs between the prongs {within the
spacing between the prongs), light emitting from the IRLED
is not interrupted. In this mode, the swing height is within
the first swing height setting. When the oscillation is greater
such that the prongs do imtermupt light emitting from the
IRLED, the swing is oscillating within the sccond or third
swing height setting. When the oscillation occurs even at a
greater angle, the prongs intermapt light emitting from the
IRLED as in the second swing height sefting, but the prongs
can swing past its extreme outer edges 1274,1275, which at
that point ends the light intermuption (within the same
period). In this mede, the swing oscillates past the third
swing height selting.

Depending on the amplitude of the swing, the prongs
either inierupt or do not interopt light emitted by the
IRLED. When the swing is centered (at its neutral position),
the amplitude © is at 0° as shown by schemalic represen-
tations in FIGS, 14 and 15. The prongs can be dimensioned,
for instance, so that the amplitude at ©, is about 9° and a1
€, is about 22°. The prongs do not interrupt light emitted by
the IRLED uniil the prongs rolate either direction from the
cemer by an amplitude of about 9°. From the amplitude of
about 9° 1o the amplimde of about 22°, the prongs intermupl
lisht emitting from the IRLED. When the prongs rotate
beyond about 22° amplitude, the light becomes uninier-
rupted.

FIGS. 16 and 17 show schematic representative block
diagrams of different embodiments of the control according
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to the present invention which can selectively produce a
piurality of different voltages which can be applied to the
motor in order to produce three different swing amplitudes.
For convenience, the same or equivalent clements have been
idemificd with the same reference numerals. The amplitodes
are referred to as low (first), medium (sccond) and high
{third), which are aciuated by switches, preferably pushbut-
tons 301, 302, and 303, respectively. A stop switch, prefer-
ably pushbutton 304 is provided for muming off the control.

According o the preferred embodiment, a switch inter-
face 360 is provided between the switches LOW 301, MED
302, HIGH 303 and STOP 364 and their respective LOW
LED 305, MED LED 306 and HIGH LED 307. The inter-
face can include a conventicnal circuitry which remembers
the Iast switch depressed, such as a non-clocked flip-flop(s).
The control can include a power on swilck. However, since
such an interface typically uses an insignificant amount of
power, it can remained powered 1o climinate the need for a
separatc power on switch. When any one of the switches
301, 302 and 362 is werned on, a digital RUN output signal
309 and the comesponding “L", "M”, or “H" digital signal
becorne high, These digital signals then control other control
clements. Specifically, the ran output enables power to be
supplied to the control elements or circuitry 320, 330, 330,
360 (3607 and 380, 380'. When the STOP switch is pushed,
the RUN output becomes disabled or turned low 1o shut off
the control. Any switch can be activated at any time regard-
less of the previous selection.

The “H" and “M" ouiputs can be connecied Lo two
opposile outputs of a flip-flop to make them complements of
cach other. Accordingly, whenever “H™ output from the
switch interface box 300 becomes high, the “M"” output will
be low and vice-versa. When either the HIGH or MED
switch is activated, the “L” output becomes low, for
instance, by grounding the “L” output signal, 1o cause the
LED bias current 1o flow through resistor RLIMIT 321 and
light the HEGH or MED LED. On the other hand, whenever
the LOW switch is activaied, the “L”" cutput becomes high,
regardiess whether the "H” or “M” outpat is high and the
diode 308 in series with the MED or HIGH LED will canse
all the biasing current 1o be shunted through the LOW LED
307. The "H” or “M" output can remain high as this signal
will have no effect on the voitage outpul when the LOW
switch is turned on.

Whenever any cne of the LOW, MED and HIGH swiich
is activated, the RUN output becomes high and a predeter-
mined reference voltage (PRV) can be penerated by the
reference generator 330 and applied to the voltage regulator
380 as shown in the embodiment of FIG. 16. Alternatively,
the voliage regulator can produce its own reference voltage
as shown in the embodiment of FIG. 17. In addition, the
reference generator 330 and the IRLED bias circuit 33¢
produce the necessary bias voltage for the IRLED 214,

When the RUN outpul is high, the pulse-width modula-
tion (PWM) circuitry or switch 384 becomes active, A
resistor divider network comprising RF 381 and RLOW 382
can provide a perceniage of ouiput voltage as a feedback
value to the voltage regulator 380. Whenever the feedback
value is less than the PRV, the PWM switch 384 is closed.
This causes the averaging capacitor 383 voltage to rse unal
the feedback voltage value becomes greater than the PRV
(plus a small amount of hysteresis). Al this point, the PWM
switch 384 opens and the capacitor voliage decays. When
the capacitor voltage decays down 1o the PRV (minus a small
arnount of hysteresis}, the PWM switch 384 is closed once
again, repealing the process to maintain the average value of
the feedback voltage to eguat the PRV, The output voitage lo
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the motor is controlled by resistors RLOW 382, RMEDIUM
386, RHIGIH 387 and RF 381 since the feedback voltage
represents a fixed percentage of the output.

1t is important to nole that beeause the molor acts as an
inductive load, when the PWM switch is opencd, cutrent
slitl Hows into the motor, The Bybuck diode 385 can he used
to provide a path for this coment and clamgp the output
voltage to 2 diode voliage, typically 0.5 1o 0.7 V helow
ground.

With respeet (o the cmibodiment shown in FIG, 16, when
the LOW switch 301 is activaled, the "1.7 signal becomes
high and the AND gate 362 will always output a low signal.
Accordingly, the IR switch 361 will always be held open by
the AND galc 362 when the LOW switch is activated, and
the [cedback percentage, as described above, can be defincd
solcly by the RLOW 382 and the REF 381. This is true for the
fow swing amplitude sctiing regardless of the position ol the
prong 127 or the values of the "M" or "II” signal outpul to
the output voltage level switching circail 360, Alternatively,
as shown in FIG. 17, the output vollage level switching 36
can cut-olf the vollage upon the prongs 127 interrupling light
cmitting [rom the IRLED. In this embodiment, an OR gule
365 can be used to sclectively provide high or low ENABLE
signal 1o the voltapge rcgulator 380, Specifically, when the
“L" signal is high and the prongs do not block Hight emitting
from the IRLED, the OR galc will always produce high
ENABLE signal. However, when the prongs do block light
cmilling frem the IRLED, the OR gate will produce a low
ENABLE signal to disable the voltage regulator, providiag
no voliage oulpud to the motor. The vatues of the REOW and
the RF thus can be sclected to provide the desired low or first
outpui voltage to the motor.

When the MEDIUM switch 302 is activated, the "M
output goes high, the "M switch 363 is closed and the "1,
input to the inverter of the AND gate 362 becomes low. The
IR switch 361 is closed only when the photodeicctor 212
outpuls high signal, L.c., interruption of Hght emitling from
the IRLED, Accordingly, the voltage ouipul 1o the motor
will be controlled by the RLOW 382 and the RU 381 us in
the LOW mode. Allernatively, with respeet to FIG. 17, the
low “L" signal is output to the inverters of the OR gate 365
and the AND gate 366, while either high or low signal from
the photodetecior 212 is input to the AND gaic 366 and the
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inverier of the OR gate 365, Since the "1 signal will always *

be tow in this mode, the OR gale will always output a high
ENABLE signal and always cnable the voltage regulator.
Apain, the IR switch will close only when the photodetecior
outpuls high signal (upon intermaption of the light}). When
the IR switch 361 is closed, the RMEDIUM 386 is con-
necied in parallel with the REOW 382, lowering the overall
resistor vatuce and thus the feedback percentage Lo raise the
voltage outpul to the motor o the sclected medivm voltage
level, The value of the RMEDIUM thus can he sclecled to
provide the desired medium or second output vollage Lo the
holos.

The operation of the HIGH mode is substantially similar
as the MEDIUM modc. Spccifically, when the HIGH switch
303 is activated, the “H" signal goes high and the ¥1."" signal
goes low, The IR switch 361 is closed only when the
pholodceiector outputs high signal upon the prongs interrupt-
ing the light. However, when the IR swilch 361 is closed, the
RHIGH 387 is connected in paralie]l with the RLOW 382,
The value of the RHIGH can be sclecied to provide the
desired high or third output vollage to the molor Allerna-
lively, the “M” switch 363 can he closcd along with the
“high™ switch to eonncet the REIGH, the RMEDIUM and
the RLOW in parallel. In this regard, a higher value RTBGH
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can he used 1o provide the same high or third oulpul vollage
1o the molor,

in the medium and high swing scttings, whenover the
IRLID light is not interrupled such that the photodetector
cutpuls a high signal, the IR swilch 361 is opened or remaing
opened, preventing both the RMEDIUM and the RIIGH
from heing connccted in parallel with the RLOW. This
forces the output vellage o its low value regardless of the
position of the “M" switch 363 or the “1I" switch 364.

The PRV generated by the reference penerator 330 can be
produced for cxampic by a semiconducior diode, which
typically has a negative temperature cocliicient of aboul -2
millivoit/°C. Thus, as the temperature increases, the refer-
cnce outpul voltage [rom the semiconductor dicde [nils.
Accordingly, when such a semiconductor diode is used, it is
desirable to provide a temperature compensator 370 such as
# negative cocilicient thermistor connected in parallel with
the RLLOW 382 to compensale for the drop in reference
voltage. As the tcmperature increases, the thermislor resis-
lance deereases, thorehy deereasing the pereentage of feed-
back. "This aclion increases the outpul voltage with increas-
ing temperature and thus compensaics for the fall of the
reference voltage. Aliernatively, as shown in FIG. 17, a
temperature compensator can be built into the voltage regu-
lalor 380" which produces ils own inicrnally iemperaiure
compensated relerence voltage VOLT REL

Preferably, the battery scnse and flash circuit 320 can be
uscd 1o cause at Jeast one of the indicaior LEDs 305, 306, or
307 {o fiash when the batlery voliage supply [alls below a
predetermined vollage level o provide a visual indication of
when the batterics need to he replaced,

As deseribed above, the excmiplary controls shown in
FIGS. 16 and 17 can be used to produce three different
oulpul voltages to the motor depending upon the swing
amplitude selected by the user, However, modifications can
be made to the contrel shown in FIGS, 16 and 17 10 achicve
the same functional aliributes. For cxample, the pulsc-widih
modulalion scheme for voltage regualation may be replaced
by a lincar voltage rcguiator if desired. These changes arc
weil within the ambit of one skilled in the art and is deemed
to be within the scope of this invention.

In operation, upon sclection of the first swing hoight or
speed sctting, the control oulputs the first voltage to the
molor regardicss of the swing height detecied. However, in
the event thal the swing heipht cxcceds the first predeter-
mincd swing height sctting of, for example, greater than 9°,
it is preferable for the control Lo cut-off the voltage applied
{0 the motor for the duration of the portion of the swing that
cxeceds the first swing height scliing.

Preferubly, the first vollage is suflicient to cnable the
swing carriage to reach about 12°, & litilc beyond the first
swing height sciting to cnable the prongs o interrupt light
cmitting {rom the IRLED.

If the sccond swing amplilude sclting is sclected, again
ihe contro} outputs the first voltage to the motor until the
swing height cxeceds the first swing height seiting of about
9°, Upon the swing height exceeding the first swing height
sciting, the control cutputs the sceond voltage to the molor
for the duration of the portion of the swing that excceds the
first swing height setting. In the sccond swing amplitude
seiling, the control outputs the sccond voltage which would
cnablc the swing curriage to reach greater than 129, for
instance.

I the third swing height sciling is sclecled, again the
control oulputs the fiest vollage to the motor until the swing
height exceeds the first swing height seiting of 9°, Upon the
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swing height exceeding the first swing height setting, the
control outputs the third voltage to the motor for the duration
of the portion of the swing that exceeds the first swing height
setting, The third veltage enables the swing carriage to reach
greater than the second setting, but preferably less than 22°
for instance,

In the sccond and third swing mode, however, when and
il the swing height cxceeds 22°, lght emitting from the
IRLED is again uninterrupled, cansing the control (0 outpot
the first voitage to the motor for the duration of the portion
of the swing height that exceeds the third swing height
sciting to prevent cxcessively high swing amplitude. It
should be noted that this can apply to the first mede.
However, since the voltage supplied to the motor can be
cut-off when the ampiitude exceeds 9°, it will generaily not
occur, but adds additional protection, however.

Given the disclosure of the present invention, one versed
in the art would readily appreciate the fact that there can be
many other embodiments and medifications that are well
within the scope and spirit of the disclosure set forth herein,
but nol specifically depicted and deseribed. For example,
although the present inveniion relates (o a swing conastruc-
tion for an infant or child, the same teaching and principle
may be applied to swings that handle a lighter object such as
a doll, as well as for a heavier person such as an aduit
Accordingly, all expedient modifications readily attainable
by one versed in the art from the disclosure sct forth herein
that are within the scope and spirit of the present invention
arc to be included as further embodiments of the present
invention. Accordingly, the scope of the present inveation is
1o be as set forth in the appended claims,

What is claimed is:

1. A swing assembly comprising:

a seat;

at least one hanger connecied to said seat;

a support frame supporting said hanger; and

a swing drive mechanism mounied on said support frame

for oscillating said hanger relative to said support

frame, said swing drive mechanism comprising:

an axle mounted on said support frame, wherein said
hanger is operatively connected to said axle;

a drive sleeve mounted coaxially and rotatably about
said axle, wherein said sleeve is rotatable relative to
said axle;

a drive flange mounted on said axle;

a drive flange coupling device positioned between said
drive sleeve and said drive flange to cause said axle
t0 oscillate with said drive siceve;

a crank linked to said sleeve for oscillating said sleeve;
and

a molor for rotating said crank.

2. A swing assembly according to claim 1, whercin said
coupling device comprises at least one spring mounted
coaxially and rotatably relative to said axle and collinearly
adjacent relative to said sleeve, wherein said spring s
positioned to enable engagement with said sleeve.

3. A swing asscmbly according to claim 2, whercin said
coupling device further comprises a hub member rotatably
moeunted on said axle, wherein said spring is coaxially
mounted to said hub member, said hub member including
asbutments for engaging with said drive flange, whereby
torque applied to said sleeve is transfermred to said spring
which causes said hub member to rotate and cause said
abutments to engage said drive flange and transfer to said
axle.

4. A swing asscmbly according to cleim 3, wherein said
sleeve includes & channel running paraliel with said axle and
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said crank has a ball mounted thercon, said ball being
mounted in said channel and slidcable and relative thereto,
said ball being slideably movable and rotatable relative (o
said crank, whercupon rotation of said crank causes said
sieeve 10 oscillate about said axle and along with said axle.

5. A swing assembly according to claim 4, wherein said
molor has an outpul shaft mounted substantially perpendicu-
lar to said axle and said crank rotates about an axis that is
perpendicular to said outputl shaft and said axle.

6. A swing asscmbly according 1o ciaim 1, further com-
prising a control for changing the swing amplitude.

7. A swing asscmbly sccording to claim 6, wherein said
control has means for selectively providing at least two
different predetermined swing amplitedes.

8. A swing assembly according 1o claim 7, wherein said
control has means for selectively providing three different
predetermined swing amplitudes.

9. A swing assembly according to claim 8, wherein said
control has means for detecting the swing amplitude.

10. A swing assembly according to claim 9, wherein said
control has means for controlling the swing amplitude based
on the amplitude detected and the amplitude selected.

11. An open top swing comprising:

2 seat;

a pair of hangers connecled to said secat;

a free standing support frame pivotally supporting said

hanger, said suppon frame comprsing:

a rear base;

first and second opposed legs extending upwardly at an
angie from ends of said rear base;

a front base;

third and fourth opposed legs extending upwardly at an
angle from ends of said from hase,

wherein said first and third legs converge toward cach
other, and said second and fourth legs converge
toward gach other;

a first connector attzched Lo said first and third legs for
maintaining said first and third legs at a fixed posi-
tion relative to each other;

a second connector attached to said second and fourth
legs for matntaining said second and fourth legs at a
fixed position relative 10 each other;

a first axle journaled for rotation on said first connector;

& second axle journaled for rotation on said second
conneclor;

a hub mounted to cach of sald first and second axles,
wherein one of said hangers is mounted to one of the
hubs and the other of said hangers mounted to the
other of said hubs; and

2 swing drive mechanism mounted on said one of said
first and second connector and operatively connected
o respective one of said first and seeond axle for
oscillating said seat, wherein said swing drive
mechanism has means for selectively controlling the
degree of rotation of said first and second axles.

12. An open top swing according to claim 11, wherein said
front base is substantially trapezoidal shaped, defined by a
median arm and a pair of oppositely extending arms extend-
ing from ends of said medial arm, wherein said third and
fourth legs extend from ends of said oppositely extending
arms,

13. An open top swing according to claim 12, wherein
said median arm is substantialty parallel o said rear base and
cxtends rearwardly toward said rear base,

14. An open top swing according to claim 11, further
comprising an overrolation stop mounicd (o cach of said
hubs and a cooperating overrotation stop mounted Lo cach of
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said first and second conneclors adjacent cach of said hubs,
wherein said slop aad said cooperating stop prevent over-
rotation of said hubs relative Lo the first and sceond con-
fcClors.

15, Anopen top swing according to claim 1, whercin said
swing drive mechanism has control means [or selectively
providing at least two dilferent predetermined swing ampli-
fizdes,

16, An open top swing according to claim 15, whercin
said control means scleclively provides three different pre-
determined swing amplitudes.

17. An open top swing according to claim 16, whercin
said conlrol means includes means for detecting the swing
ampiitude and controls the swing amplitude bascd on the
amplilude detected and the amplitude selected.

18. An open top swing according o claim 17, wherein
said swing drive mechanism comprises:

a drive sleeve mounted coaxially and rotatably about said
one axle conneeled to said onc conncctor moeunting said
swing drive mechanism, whercin said sleeve is rolat-
able relative 1o said one axle;

a drive flange mounied on said one axie o provide g
limited degree of rotation of said sleeve relative to said
axle;

a crank linked 1o said slecve for oscillating said sleeve;
and

a motor fixedly connected relative to said onc comncetor
and operatively connecied lo said crank for rolating
said crank, whercin said sleeve converts rotary motion
1o oscillatory motion to therchy vscillate said one axle
and thus said one hub, thereby oscillating said scat via
said hangers.

19. An open top swing according to claim 18, further
comprising a drive flange coupling device positioncd
between szid drive steeve and said drive Aange to couse said
axle to osciilaie with said drive sleeve.

20. An open top swing according to claim 19, whercin
said coupling device comprises at least one spring mounted
coaxiaily and rotatably relalive to said axle and collincarly
adjacent relative o said sleeve, wherein said spring is
positioned to cnable cngagement with said slceve.

21. An open top swing according to claim 20, wherein
said coupling device further comprises a hub member rotat-
ably mounicd on said axle, whercin said spring is coaxially
mounicd to said hub member, said hub member inciuding
abuiments for cngaging with said drive flange, wherchy
torque applicd to szid slecve is transferred Lo said spring
which causes said hub member to rotate and cause said
abutmenis to cngage said drive flange and transfor to said
axle,

22, An open lop swing sccording Lo claim 21, wherein
said siceve includes a channel rusning parallel with said axle
and said crank has a ball mountcd thercon, said ball heing
mounted in said channel and slideable and relative thercto,
said ball being slideably movable and rolatable relative to

said crank, whercupon rolation of said crank causes said -

slecve to oscillate about said axle and slong with said axie,

23. A swing drve mcchanism adapled for @ swing that
includes a supporting {rame and an axlc operatively con-
nected to a hanger suspending a scat comprising:

a drive slecve adapted for mounting coaxially and rotat-
ably about said axle, wherein said sleeve is rotatable
relative to said axle;

a drive flange adapted for mounting on said axle;

a drive flange coupling device positioned between said
drive skeeve and said drive Runge and adapted (o cause
said axic to osciilate with said drive siceve;
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a crank linked to said sleove For osciliating said sleeve;

and

a motor for rotating said crunk.

24. A swing drive mechanism according to claim 23,
wherein said coupling device compriscs at least onc spring
adupled for mounting coaxially and rotatably relative (o said
axle and collincarly adjacent relative (o said sleeve, wherein
said spring i positioned o cnable cagagement with said
sleove,

25, A swing drive mechanism according o claim 24,
wherein said coupling device further comprises & hub mem-
ber adapied for rolatably mouniing on said axle, wherein
said spring is coaxially mounicd (o said hub member, said
hub member including abutments for engaging with said
drive Nange, wherein torque applicd to said slceve is (rans-
{orred (o said spring which causcs said huh member 10 rotale
and ciusc said abutments to engage said drive flange and
transfer to said axle.

26. A swing drive mechanism according lo claim 25,
wherein said coupling device comprises two springs coaxi-
ally mounted to said hub member, wherein said springs arc
arranged so that said siceve can engage onc of the two
springs and said drive fange can cngage the other of said
two springs when said slceve is rolated in one direction, and
said slecve can cagage said other spring and said drive
fange can engage safd one spring when said sleeve is rotaled
in the opposite dircction.

27. A swing drivc mechanism according to claim 26,
wherein said springs are coiled in opposile dircclions such
that said sleeve and dreive flange tend o cause said springs
to coil lighter around said hub momber, wherein said
springs, said hub member and said drive Bange provide three
spring pradicnls.

28. A swing drive mechanism according 1o claim 27,
wherein said sleeve is {recly rotatable relative (o said springs
for a limited degree, wherein the free Hmited depree rotation
provides first of said three spring gradients, wherein said
sleeve cngages one of said springs and the other of said
springs cngages sald drive flange upon rolation of said
slecve heyond said free rotation, causing said two springs to
be active, providing sccond of said three spring gradients,
wherein {urther rotation of said slecve rolates said hub
member along with said sleeve and causces said abutments (o
engage said drive Aange which prevents said hub member
from rolating refative 1o sald drive flange, causing said
spring engaging said drive flange 1o be inactive, providing
ke thivd spring gradient.

29. A swing drive mcchanism according to claim 28,
wherein said slceve includes a chammel adapied {0 run
parailel with said axic and said crank has 2 ball mounted
thercon, said ball being mounted in said channel and slide-
able and relative thereto, said ball being slideably movable
and rotatable relative to said crank, whereupon rotation of
said crank causcs said sleeve Lo oscillate aboul said axle and
along with said axlc,

30. A swing drive mechanism according to claim 29,
wherein said crank has an offset driven portion which
extends a distance [rom ils axis of rotalion, wherein said ball
is mounted on said offset porlion and orbits aboul said axis
of rolation.

31. A swing drive mecchanism according lo claim 36,
whercin said motor has an output shall mounted substan-
tially perpendicular 1o said axle and said crank rotales about
said axis that is perpendicular 1o said ootpul shall.

32. A swing drive mcchanism according to claim 31,
further comprising control mcans adapted for sclectively
controlling the degree of rofation of said axle,
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33. A swing drive mechanism according to claim 32,
wherein said control means has means for sclectively pro-
viding three predetermined different swing amplitudes and
includes means for detecting the swing amplitude, wherein
said control means controls the swing amplitude based on
the amplitude detecied and the amplitcde selected.

34. An open lop support frame for 2 swing having a pair
of hangers suspending a seal comprising:

a rear base;

first and second opposed legs exiending upwardly at an
angle from cnds of said rear base;

a front base;

third and fourth opposed legs extending upwardly at an
angle from ends of said front base, wherein said first
and third legs converge toward cach other, and said
second and fourth legs converge toward each other;

a first connector attached to said first and third legs for
maintaining szid first and third legs at a fixed position
rejative to each other;

a second connector attached 0 said second and fourth legs
for maintaining said second and fourth legs at a fixed
position relative to each other;

a pivot operatively mounted to said first conneclor;

a second pivot operatively mounted to said second con-
nector;

a hub mounted 1o each of said first and second pivots,
wherein one of said hangers is mounted 0 one of the
hubs and the other of said hangers mounted to the other
of said hubs; and

an overrotation stop mounted lo each of said hubs and a
cooperating overrolation stop mounied to each of said
first and second conmnectors adjacent cach of said hubs,
wherein said stop and said cooperating stop prevent
overrotation of said hubs relative to the first and second
COUACCLOTS.

35. An eopen top support frame according 1o claim 34,
wherein said front base is substantially trapezoidal shaped,
defined by a median armm and a pair of oppositely extending
arms extending from ends of said medial arm, wherein said
third and fourth legs extend from ends of said oppositely
cxtending arms.

36. An open lop suppont frame according to claim 35,
wherein said median arm is substantally parallel (o said rear
base and extends rearwardly toward said rear base.

37. A method of selectively conirolling swing heights or
amplitudes in a swing that has a motor operaled swing drive
mechanism comprising the steps oft

providing a selection of at least first and sccond swing
height settings, wherein said first setting is smaller than
said sccond setting;

sclectively inputting at least one of no voliage, a prede-
termined first voltage and a predetermined second
voltage o said motor based on the seiection of the
swing height sciting to achieve the sclected swing
height, wherein said first and second voliages are
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higher than zcro, and said first vollage is lower than
said second voltage.

38. A method according to claim 36, wherein upon
selection of said first swing height setting, applying said first
voltage to said motor

39. A method according Lo claim 37, further comprising
the step of detecting the swing amplitude.

40. A method according o cialm 39, wherein upen
selection of said first swing height setting, comprising the
steps of:

initially applying said first voltage to said motor;

continuously maintaining said first voltage 1o said motor

until the swing height is greater than said sclected first
swing height;

applying no voltage to said motor when and if the sensed

swing height exceeds said first height seuing for the
duration of the portion of the swing that exceeds said
first swing height.

41. A method according o claim 39, whercin upon
selection of said second swing height setting, comprising the
steps of:

initially applying said frst voliage 1o said motor;

continuously mainaining said first voltage o said motor

until the swing height is greater than said first swing
height setting;

applying said second voltage to said motor for the dura-

tion of the portion of the swing that is greater than said
first swing height seiting,

42. A method according to claim 39, further comprising
the steps of:

further providing a third swing height setting, wherein

said third setting is greater than said second setting; and

selectively inputting at least onc of said no voltage, said
predetermined first voliage, said predetermined second
voltage and a third predetermined voliage o said motor
hased on the selection of the swing height setting to
achieve the selected swing height, wherein said third
voltage is higher than zero voltage and higher than said
second voltage.

43. A method according o claim 42 Turther comprising
the steps of, upon selection of said third swing height
seiting:

initially applying said first voltage to said motor;

continuously maintaining said first voltage to said motor

unti] the swing height is greater than said first swing
height setting:

applying said third voltage to said motor for the duration

of the portion of the swing that is greater than said first
swing height setting.

44. A method according to claim 43, further comprising
the step of, when and if the swing height is greater than said
selected third swing height setting, applying said first volt-
age Lo said motor for the duration of the portion of the swing
that is greater than said third swing height setting.
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&N ABSTRACT

A child swing includes a swing frame and a swing handle
rotationally coupled to the swing frame such that the swing
handle may rotate zbout a bandle rotational axis between at
least two positions. The swing may further include a swing
seat and at least one hanger arm rotationally coupled to the
swing frame and supporting the swing seat. The at Jeast two
positions may include a lift position wherein a central
portion of the swing handle is arranged above the rotational
axis, an open access position wherein a central pertion of the
swing handle is arranged rearward of the rotational axis, 2n
entertain position wherein a central portion of the swing
handle is arranged forward of the rotational axis, and a
siorage position wherein a central portion of the swing
handle is arranged forward and below the rotational axis.

46 Claims, 17 Drawing Sheets
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1
FOLDABLE SWING HAVING ROTATABLE
HANDLE

FIELD OQF THE INVENTION

This invention relales to 2 rotatable handle for a swing.
More specifically, this invention relates to a rotatable bandle
for a foldable child swing.

BACKGROUND OF THE INVENTION

Various types of child or infant swings are knows in the
art. Typically, such swings include a support {rame, hanger
arms pivotably attached to the support frame, and a seat
attached to the hapger arms.

It is also kaown to include & handle on the swing to allow
a user 1o carry the swing. The bandle is rigidly attached to
the support frame, but the swing seat can sway back-and-
forth as the swing is carried, which makes the swing
somewhat awkward 1o move.

SUMMARY OF THE INVENTION

An aspect of the present invention relates (o a swing that
comprises a swing frame and a swing handle rotationally
coupled to the swing frame such that the swing handle may
rotatc aboui a handle rotational axis between at least two
positions, The swing [urther may comprise a swing seat and
at least one hanger arm rofalionally coupled to the swing
frame and supporting the swing seat. The at least iwo
positions may include a lift position wherein a central
portion of the swing handle is arranged above the rotational
axis, an open access position wherein a central portion of the
swing handle is arranged rearward of the rotationsl axis, an
enterlain position wherein a ceatral portion of the swing
handle is arranged forward of the rotational axis, and a
slorage position wherein a ceatral portion of the swing
handle is arranged forward and below the rotational axis.

According to the present invention, in the lift position, the
swing handlc may be locked to prevent rotation of the swing
handle relative to the swing frame. In the open access
pusition, the swing handle may be stopped ffom any further
rearward rotation relative to the swing frame. In the catertain
position, a detent mechanism may frictionally resist rola-
tional motion by the swing handle in a forward or rearward

direction relative to the swing frame. In the storage position, .

the swing handle may be nested between a seat back and a
seat bottom of the swing when the swing is folded.

The swing also mav comprise a handle support structure
supported by the swing frame, and the swing handle may
comprise a handle portion and a support interface portion.
The support interface portion may be atlached to the handle
support structure. In addition, the handic portion may com-
prise at least one electronic device and clectrical wiring
extending from the at least one elecironic device to the
support interface portion. The electronic device may be a
fight producing device and/or a sound producing device. The
support interface portion and the handle support struciure
may include at least one moving contact assembly o provide
electrical contact between the handle support structure and
the suppornt interface portion, and the electrical wiring may
electrically contact the at least one moving contact assembly.
The moving contact assernbly may be configured to main-
tain ¢lectrical contact over a rotational angle range as the
swing handle rotates relative o the bandle support structure,
and this rolational angle runge may correspond to the
angular range about the catertain position of the swing
handle.
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It is to be undersiood that both the foregoing general
description and the following detailed description are exem-
plary and explanatery only and are not restrictive of the
invention, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and copstitute a part of this specification, illustrate several
embodiments of the invention and, together with the
descriplion, serve to explain the principles of the invention.

FIG. 1 is a front perspective view of & swing, where the
swing handle is in an eatertain position, in accordance with
the invention.

FIG. 2 s a rear pesspeclive, exploded, detail view of the
scat back and latch of the swing scat.

FIG. 3 1s a rear perspeclive, detail view of the seal back
and latch of the swing seat.

FIG. 4 is a rear perspective, detail view of the inper
surface of a hanger arm of the swing.

FIG. 5 is a rear perspective, detail view of & hanger arm
and seat back, where the seat back is in a first in-use position.

FIG. 6 is a rear perspective, detail view of the hanger arm
and seat back, where the seat back is in a second in-use
position.

FIG. 7 is a side view of the swing in the first in-use
position.

FIG. 8 is a side view of the swing in an intermediate fold
position.

FIG. 9 is a side view of the swing in a fully folded
position.

FIG. 10 is an exploded, detail view of the rear leg fold
mechanism.

FIG. 10A is an exploded, perspective view of the leg
socket member and the release lever of the rear leg fold
mechanism.

FIG. 11A is a detail view of the rear leg fold mecharism
in a locked, In-use position.

FiG. 118 is a detail view of the rear leg fold mechanism
in a fold position.

FIG. 12 is an exploded, detail view of a swing handle
assembly in accordance with the invention.

FIG. 13 is a detail view of the right-side, swing handle
assembly, where the swing baadle is rotated to an open
access posilion.

FIG. 14 is a front perspective view of the swing, where the
swing handle is in the open access position.

FIG. 15 is a detail view of the right-side, swing handle
assembly, where the swing handle is rotated to an entertain
position.

FIG. 16 is a detail view of the righi-side, swing handle
assembly, where the swing handle is rotated to a lift position.

FIG. 17 is a front perspective view of the swing, where the
swing handle is in the lift position.

FIG. 18 is an exploded, detail view ol a swing handie
assembly including a moving contact assembly in accor-
dance with the invention.

FIG. 19 is a side view of a spring conisct and an arc
shaped contact according to an embodiment of the inven-
tion.

FIG. 20 is a detail view of the right-side, swing handle
assembly, where the swing handle is rotated to a storage
position.

FIG. 21 is a front perspective view of the swing, where the
swing bandle is rotated to the storage position.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Reference will now be made in detail to presently pre-
ferred embodiments of the inveation, examples of which are
illustrated in the accompanying drawings. An effort bas been
made o use the same reference numbers throughout the
drawings {o refer to the same or like parts.

FIG. 1 iHustrates a swing I according to an exemplary
cmbodiment of the present invention. The swing 1 has a
foldable frame and a reclinable swipg seat 20 that can be
moved belween a fold position, a first, upright in-use
position, and a sccond, reclined in-use position. The swing
I ulso iacludes a bandle 60 that can be used to carry the
swing. The handle 60 can be rotated between at least two
positions. For example, in one embodiment, the handle 66
can be rotated between four positions, including: an open
access position during which a child can be seated in the
swing, @ 1ift and lock position during which the swing can
be carried by the handle, an entertain position duriag which
a child scated in the swing can view lights and/or other play
features of the handle, and a storage position during which
the handle can be compactly stored when the frame is
folded. The number of positions may also be more than four.

The swing 1 gepnerally includes a support frame 10, a seat
20 having a seat back 22 and a seat bettom 24, and pair of
hanger arms 36 that connect the scat 20 1o the sepport frame
10. The seat back 22 is pivotally connected 1o the hanger
arms 30 at pivots P1, and the seat botlom 24 is pivotally
connected to the hanger arms 30 at pivots P2.

The support frame 10 generally includes front legs 12,
rear fegs 14, a front cross member 16 extending between the
front legs 12, a rear cross member 18 cxfending between the
rear legs 14, and first and second housings 50. In the
iflustrated embodiment, the front legs 12 of the support
frame 10 are fixedly coanccted to the respective housings
50, and the rear legs 14 of the support frame 10 are pivolally
connected 1o the respective housings 50 to allow the swing
1 1o fold, as will be explained below. Alternatively, the front

legs can be pivolally connected 1o the respective housings, |

and the rear legs can be fixedly conaected to the respective
housings. In a further embodiment, both the front and rear
legs can be pivotally connected fo the housings. The fold
swing operation will be described below ir connection with
FIGS. 7-9.

The support frame 10, in addition io supporting the
support hangers 30 and ultimately the seat 20, also supports
a swing handle 60, which is part of a swing handle assembly.
The swing handle 60 is rotationally conrected at either end
to the housings 50 and to the hanger arms 30, The operation
and structure of the swing bandle assembly will be described
below in connection with FIGS. 12-21.

The swing 1 also can include a power supply 32 within
one of the housings 50 for supplying power to a motor to
drive the motion of the swing 1 and/or for supplying power
1o the swing’s electronic devices. The power supply 52 may
comprise, for example, a battery holder for holding batteries.

As mentioned above, the swing seat 20 can be moved
between a fold position, a first, upright in-use position, and
a second, reclined in-use position. More specifically, the seat
back 22 of the swing seat 20 is positionable in a first, upright
in-use position, in a second, reclined in-use position in
which the seat back 22 is adjusted rearward relative 1o ils
first in-use position, and in a fold position in which the seat
back 22 is adjusted forward relative to its first, upright in-use
position. While the frame 10 of the swing 1 is in-use, that is,
crect, she seat back 22 can be positioned in its first and
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secand in-use posilions, and, when the frame 10 is {olded for
storage, the seat back 22 can be positioned in its fold
position.

The seat recline mechanism will now be described in
connection with FIGS. 2-6. The seat recline mechanism
includes o latch 200 positioned on each side of the seal back
22 for enpagement with the respective hanger arms 30. FIG.
2 is a detail view of the right side of the scat back 22 and the
latch 200. Although the figures generaily show the structural
relationship between the seat 20 and the hanger arms 30 by
reference (o only one hanger arm 3{), it will be understood
that, in the illustrated embodiment, the seal-hanger arm
relationship on the left and right sides of the swing are
mirror images.

The seat back 22 includes & channel 210 molded along at
least a portion of the perimeter of the rear surface 23 of the
seal back 22. Upper and lower ribs 220, 230 are positioned
in the channel 210 for capturing the latch 200 therebetween.
The seat back 22 also includes a slot 240 adjacent the ribs
226, 230 for receipt of a portion of the latch 2080, As seen in
FIG. 2, the latch 200 is spaced from the pivot P1.

The tatch 200 has a U-shaped segment 250 configured for
insertion into the channel 2184 between ribs 220, 230, a
flange 260 a1 one end of the U-shaped segment 258, and a
locking ridge 278 at the other end of the U-shaped segment
250. The flange 260 is configured for insertion into slot 240
in & snap fit to secure the latch to the seat back 22. FIG. 3
illustrates the latch 200 positioned in the chaanel 210 of the
seal back 22, with flange 260 extending through slot 248,
The locking ridge 270 is configured 1o cengage latch-
receiving members, such as ribs, op the hanger arms 30 to
secure the secat back 22 in a sclected in-use position.

The fatch 200 also includes a segment 280 with finger
bumps 282. A user can press on the finger bumps 282 to flex
the lateh 200 inwardly, about the U-shaped segment 250, in
the direction of arrow A in FIG. 2 to disengage the Iatch from
the hanger arms 30. This segment 280 may be visible to the
user to facilitate positioning of the scat back to a desired
in-use position.

FIG. 4 shows the inner surface of the lefi-side hanger arm
30 in accordance with the invention, the right-side hanger
arm 3@ being a mirror image. The hanger arm 30 includes
two through holes, one of which is labeled C1, 10 recejve the
pivot P1 of the seat back 22 and the pivet P2 of the seat
bottom 24, respectively. In other embodiments, the seat back
22 and the seat bottom 24 can share a common pivot, and the
hanger arm can include a single hub or single through hole
10 receive the pivot, The hanger arm 30 also includes frst
and second ribs 300, 302 corresponding 1o the first, upright
in-use position and the second, reclined in-use position,
respectively. To position the seat back 22 io the first, upright
in-use position, the locking ridge 270 of cach latch 200 is
positioned against the first rib 300 of the respective hanger
arm 30, as shown in FIG. 5. To position the scat back 22 in
the second, reclined in-use position, the locking ridge 270 of
cach latch 200 is positioned against the second rib 302 of the
respective hanger arm 30, as shown in FIG. 6.

As can be seen from FIG. 2, the locking ridge 270 has a
flat surface 271 and an angled surface 272, Due to the
configuration of the locking ridge 270, the user only needs
to actuate the latch 208 to move the seat back 22 in a
rearward direction, for example, from the upright in-use
position to the reclined in-use position. The user nced not
actuale the latch 200 o move the seat back 22 in a forward
direction, for example, from the reclined in-use position to
the upright in-use position. When moving the seat back 22
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farward from the reclined in-use position toward the upright
in-yse position, the user can grip the scat back 22 and pivoet
1t forward, which causes the angled surface 272 to nide over
the first rib 300, The latch 200 fexes inward until it passes
the rib 360 and then restores to its at~rest configuration. At
this poiat, the user can release the seat back 22 1o allow the
flat surfuace 271 to rest on the first rib 300, The seat back 22
can be moved from the upright in-use position 1o the fold
positien in the same manner, that is, by simply gripping the
seat back 22 and pivoting 1t forward.

In addition to ribs 300, 382, cach haoger arm 30 can
include a rib 304 on its inoer surface, forward of b 302, to
maintain the seat back 22 in the fold position. The rib 304
has a detent so that, when folded, the side of the seat back
22 comes into contact wilh the detent in a friction fit and is
maintziped in the fold position vatil the user pushes the seat
back 22 rearward, away from the rib 304. Similarly, the
hanger arms 30 each can include a rib 306 with a detent for
engagement with a side of the seat bollorn 24 1o maintain the
seat bottom 24 in a [old position when pivoted upwardly and
rearwardly, loward the seat back 22.

Although only two in-use positions are shown in the
figures, it will be upderstood that the hanger arms 30 can
include additional ribs representative of additional in-use
positions. Further, altbough the figures show the seat 20
suspended from a pair of hanger arms 30, the presemt
invention envisions a swing having 2 single hanger arm to
suspend the seat.

The latches 200 can be integrally molded as a unitary
body with the seat back 22, or thev can be {abricated
separately from the scal back 22 and later releasably
attached io the seat back 22 as shown in FIG. 2. When
fabricated separately, the lstches 200 can have a different
color than the seat back 22 to make them more visible to the
user. In addition, the latches 200 can be fabricated from any
suitable material, including plastic (such as acetal), sieel,
and aluminumm., When the latch 200 is fabricated from a
relatively rigid materizl, such as a metal or metal alloy, as
opposed to a flexible plastic, the latching force achieved by
deformation and restoration of the plastic latch material can
be accomplished by a spring appropriately located relative 1o
the metal latch 200 and the channel 216,

The swing fokt operation will now be described in con-
nection with FIGS. 7-9. F1G. 7 shows the swing in an in-use
nosition, the seat back 22 in its first, reclined in-use position,
and the swing handle 60 in its 1ift and lock position. A rear
leg fold mechanism 7@ is mounted to each rear leg 14
adjacent cach housing 50. To fold the swing 1, the rear leg
fold mechanisms 70 are actuated by the user so that the rear
legs 14 can pivot relative 1o the housings 50 toward the front
legs 13,

FIGS. 10, 184, 11A, and 1118 illustrate the rear leg fold
mechanism in more detail. The rear leg fold mechanism

generally includes a leg socket member 72 to which the rear s

leg is mounted, & release lever 74, znd a locking pin 76
connected to the release fever 74, As shown in FIG. 10A, the
locking pin 76 of the illustrated embodiment is formed as
part of the release lever 74; however, it will be understoad
that the locking pin 76 can be molded separalely from, and
then connecied by a suitable fastener to, the release lever 74,
The socket mermber 72 is rotationally mounted to the respec-
tive housing 50 about pivol P3 and rotates with the rear leg
14 between the in-use position and the fold position. The
locking pin 76 of the release lever 74 is configured to be
captured in slots 78, 80 in the socket member 72 and the
housing 30, respectivelyv. The slot 78 in the socket member
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72 has a slight arc to allow the pin 76 to move radiaily
outward (when the lever 74 is squeczed) and radizlly inward
{when the lever 74 is released). The slot 78 in the housing
50 is generally C-shaped to include a lock area 82, a folded
detent area 84, and 2 travel arca 86 boiween the two. When
the lever 74 is released, as shown m FIG. 11A, the pin 74 can
remain located in the lower, lock area 82 and the leg 14
cannof rotate. When the lever 74 is squeezed, the pin 76
rolates into the travel area 86 in the housing slot 80, and the
pin 76 rides along this track-like area as the rear feg 14 is
pivoted 1o the fold position. FIG. § shows the rear legs 14 in
a partially pivoted position. In this position, the locking pin
76 is located in travel arca 86, When the rear leg 14 is
completely folded, as shown in FIG. 11B, the pin 76 is free
1o move to the folded detent arca 84 1o lock the leg 14 i
place. This area 84 has a lead out angled surface 88 that
creates a detent or soft lock, Because there is no posilive
lock in this area 84, the legs 14 can be moved 1o the in-use
position without squeezing the lever 74. The degree of the
angled surface 88 will determine the amount of force needed
o move the legs 14 to the in-use position. Although the
figures show fold mechanisms associated with the rear legs,
it is envisioned that, in an alternative swing arrangement, the
fold mechanisms could be associated with the front legs.

In addition to the pivoting of the rear legs 14, the swing
handle 6G is pivoted during the fold operation. The swing
handle 66 is pivoted from an in-use position {one of the open
access position, the lift and lock position, and the entertain
position) to the storage position, in the direction of arrow B
in FIG. 8. The swing handle 60 can be moved fo the siorage
position either before or after folding of the rear legs 14

Once the swing handle 60 is in the storage position, the
seat back 22 and the seat bottom 24 are pivoled 1o their fold
positions. That is, the seat back 22 and the seat bottom 24 are
pivoted toward each other until the back and bottom 22, 24
frictionally engage the detents of the respective ribs 304, 306
on the inmer surface of the banger arms 36, The swing handle
60 nests between the seat back 22 and boltom 24 when all
three structures are folded. F1G. 9 illustrates the swing 1 in
its fully folded position.

If the user wants to carry the folded swing 1, the user can
maintain the swing handle 60 in the [ift and lock position
shown in FIG. 7 and fold the remaining swing structures,
including the rear legs 14, the seat back 22, and the seat
bottom 24. In this regard, the swing handlc assembly oper-
ates independeatly of the remaining fold structures.

FIG. 12 illustrales a swing handle assembly 100 accord-
ing to an exemplary embodiment of the invention. Such &
swing handle assembly 100 is present at cach end of the
swing handle 60 1o mount the swing handle 6@ to the frame
14 (shown in FIG. 1). The swing bandle assembiy 100
includes an end of the swing handle 60 and a handle support
structure 116. The handle support stracture 110 is positioned
within a respective housing 50 (shown in FIG. 1), and it may
be integrally moided with the housing 50 or may be attach-
able 1o the housing 58. The swing handic 68 is rotationally
coupled to the handle support structure 11} such that the
swing handle 60 may rotate about a handle rotational axis
RA between al least two positions. In addition, the swing
handle 60 may include a number of electronic devices 162,
as shown in FIG. 1.

The swing handle 60 may comprise @ handle portion 112
and a support interface portion 114. The support interface
portion 114 is the portion of the swing handle 60 that is
attached to the handle support structure 310. The support
interface portion 114 {s positioned within the respective
housing 50 (shown in FIG. 1).
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FIG. 13 illustrates the swing handle 60 rotated relative to
the handie support structure 110 so that the swing handle 66
is in an open access position. In this position, a central
portion of the swing handle 60, which includes the central
portion of the handle portion 112, is arranged rearward of the
rotational axis of the handle 60. In this application forward
of the rotational axis is toward a front of the swing 1 and
rearward of the rotational axis is toward the rear of the swing
1.

In this open aceess posilion, aceess 1o the seat 20 1s easily
facilitated because the swing handle 68 is out of the way
relative 1o the seat 28, as illustrated in FIG. 14. A child may
be easily placed within the seat 20 while the swing handie
66 is rotated reanward. In this open access position, the
swing handle 60 is siopped from any further rearward
rotation relative to the handle support structure 116 and the
frame 10. The swing handle 60 is stopped relative o the
support structure 110 when a handie stop 120 on the handle
60) mects a support stop 122 on the handle support structure
110.

Referring to FIG. 13, the handle stop 120 is located on an
outer peripheral wall 124 of the support interface partion
114. The handle stop 126 may be shaped, for example, as a
protrusion with a flat edge [acing the support siop 122 when
in contact with the support stop 122, The support stop 122
may be shaped, for example, as a protrusion with a flat edge
facing the handle stop 120 when in contact with the handle
stop 120. In particular, the support stop 122 may be gener-
ally L-shaped with a radial rib 121 of the L facing the handle
stop 126. The radial rib 128 extends radially from the axis
of rotation. The radial rib 121 conlacts the bandle stop 120
when the handle stop 126 meets the support stop 122, The
support stop 122 may also include a circumfereatial nb 123
extending in a circumferential direction relative to the axis
of rotation. In this respect, the support stop 122 has a dual
function: to facilitate positioning of the swing handle 60 in
the open access position, as explained above, and to facili-
tate positioning of the swing handle 60 in the eniertain
position, as will be explained below.

Rotation of the swing handle 80 relative to the handle
support structure 1108 to the cnlertain position is sow
described with reference 1o FIGS. 1, 12, and 15. FIG. 18
iliustrates the swing handle 60 rotated relative 1o the handle
suppertt structure 110 so that the swing handle 60 is in an
eniertain position. In this position, a central portion of the
swing handle 66 is arranged forward of the rotational axis of
the swing handle 60, when the swing handle 60 is arranged
as part of the swing. The swing handle 68 and bandle support
structure 110 are configured so that, when the swing handle

60 is in this eniertain position, the ceniral portion of the s

swing handle 68 is positioned above andfor in front of a
child seated in the swing. Thus, the child would be able to
casily view the swing handle 60 and any toys and/or
electronic stimuli asscciated with the handle 60. In ihis
regard, the swing handle 60 may inciude features 10 entertain
the child. As described further below, 1he swing handle may
include electronic devices 162 (shown in FIG. 1) to provide
lights and/or sounds for entertzinment.

To maintain the swing handie 60 in the entertain position,
the support interface portion 114 includes a detent mecha-
nism that frictionally resists rotational moticn by the swing
handle 68 in a forward or rearward direction relative to the
handle support structure 118 and the swing frame 1{3. The
detent mechanism may comprise, for example, onc or more
detents on one of the support interface portion 114 of the
swing handie 60 and the handle support structure 110. The
other of the support inierface portion 114 and the handle
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support structure 110 includes a protrusion, as part of the
detent mechanism, arranged such that when the swing
handle 60 is rolated in a first direction relative to the handie
support structure 110 and the detent and the protrusion meet,
the detent frictionally resists rotational motion by the swing
handle 60 in the first direction or in & direction opposite to
the first direction.

FIG. 15 illustrates an example where the detent 150 is on
the support interface portion 114 of the swing bandle 60. In
this case, the support stop 122 may scrve as the protrusion
that frictionally resists the detent 158 when the detent 154
and the support stop 122 meet. Aliernatively, the protrusion
may be other than the support stop 122.

The support stop 122 may be generally L-shaped, as
described above with respect to FIGS. 12 and 13. The radial
rib 121 of the L extends radially from the center of rofation
and acts to stop the handle stop 124, as explained with
respect to the open access position of FIG. 13. The radial ribs
121 may be angled such that its radiaily distance from the
rotation axis increases along the rolation axis. The circum-
ferential rib 123 of the L extends circumicrentislly and
engages the detent 150 1o provide frictional engagement
between the support stop 122 and the detent 150 as the
detent 150 moves along the support stop 122, The circum-
ferential rib 123 and the height of the detent 150 are set to
provide sufficient resistance fo rotation 16 hold the swing
handle 60 in the entertain position, but not so much resis-
tapce as to make it difficult to rotale the handle out of the
entertain position. FIG. 1 illusirates the swing with the
handle 60 in the entertain position.

Rotation of the swing handle 60 relative 1o the handle
support structure 116 1o the lifi position is now described
with respect to FIGS. 12, 16, and 17. FIG. 17 illustrates the
swing handle 66 rotated relative fo the handle support
structure 110 so that the swing handle 60 is in the it
position. In this position, a central portion of the swing
handle 60 is arrapged generally above the rotational axis of
the swing handle 60, when the swing handle is arranged as
part of the swing. In this lift position, the swing handle 60
is locked relative to the handle support structure 130 and
frame 10. The swing 1 may be lifted by grasping the swing
handle 60 and lifting. Because the rotational motion of the
swing handle 60 is locked relative to the swing frame 10, the
swing 1 may be more easily carried withowt awkwardness
otherwise caused by freely swinging motion of the swing
frame 10 relative to the swing handle 60

The swing handle may be locked relative to the swing
frame 10 and handle support structure 110 by means of a
protrusion and matching recess. For example, one of the
support interface portion 114 of the swing handle 60 and the
handle support structure 110 may include z protrusion, apd
the other of the support interface portion 134 and the handle
support struciure 110 may inciude a recess maiched to the
protrusion such that, when the protrusion is within the
recess, the swing handle 66 is locked relative fo the handle
support structure 110. The locking mechanism of the pro-
trusion and recess may also ipcorporale a user-activated
lock.

FIGS. 12 and 16 illustrate an example where the protra-
sion 160 is on an inper peripheral wall 164 of the support
interface portion 114 of the swing handle 6§, and the recess
162 is on an cuter peripheral wall 166 of the handle support
structure 110. When the swing handle 60 is rotated such that
the protrusion 160 lines up with recess 162, the handle 60
may be grasped and lifted so that the protrusion 160 enters
the recess 162, and further rotational motion of the swing
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handie 60 relative 1o the handle support structure 1140, in
either rotational direction, is prevented. The locking of the
handle 60 relative to the handie support structure 110 may be
released by lowering the handie 60 (such as by pushing on
the handle 60) relative to the handle support structure 1160 10
disengage the protrusion 160 from the recess 162, FIG. 17
illustrates the swing with the handle 66 in the lift position.

The 1t and lock mechanism described above with the
mmatching protrusion and recess provides a number of advan-
tages. Locking action is transpareatl {o the user with po
secondary action required. Morcover, the design uses few
moving parts and is casy 1o assemble. Further, cost effective
materials can be used to achieve the desired fuaction.

Rotation of the swing handle 68 relative to the haandle
support structure 110 to the storage position is now
described with respect to FIGS. 12, 20, and 21, FIG. 21
iflustraies the swing bandle 68 rotated relative to the handle
supporl structure 110 so that the swing handle 60 is in a
storage position. In the storage position, the rotational
maotion of the swing handle 60 relative to the handle support
structure 116 need not be stopped, locked, or frictionaily
resisted by structures on the swing handle 60 and/for handle
support structure 118, because the relative rotation is pre-
vented by nesting of the swing handle 60 between the scat
back 22 and the seat bottom 24 of the seat 2. The swing
handle 60 may be nested between the seat back 22 and the
seat bottom 24 of the seat 20, when the swing is in a folded
position.

According to onc embodiment of the invention ilustrated
in FIG. 12, the handle 60 and handle support structure 110
include structure to allow the handie 60 1o be spapped onlo
the handle support structure 116, aad thereafter the handle
60 is rotationally fixed to the bandle support structure 120,
In this regard, the outer peripheral wall 166 of the handle
support structure 110 includes a snap finger 180. When the
handle 60 is assembled to the handle support struciure 119
such that the inper peripheral wall 164 of the support
interface section 114 passes over and past the spap finger
180, the saap finger 180 extends radially cutward and
beyond a lip 182 of ihe inner peripheral wall 164. This
extension of the snap finger 180 beyond the lip 182 prevents
the harndle 60 from being slid off of the bandle support
structure 114,

FIGS. 18 and 19 illustrate another aspect of the invention
wherein electrical wiring 161 extends from the handle
portice 112 of the swing handle 60 intc and through the
support structure 1310 so that electronic devices 162 (see
FIG. 1) on the handie portion 112 may be powered by a

power supply nol in the handle portion 112, but in one of the

housiags 56.

The wiring 161 extends into a cavity 164 within the
handle portion 112 1o the electronic devices 162 on the
handle portion 112. The clectronic devices may be, for
example, light producing electronic devices and/or sound
producing elecironic devices, For example, if the clectronic
devices 162 are for the entertainment of a child in the swing,
one or more of the electronic devices 162 may be a colored
light shaped as a pleasing design for a child, such as x star
or a cat. The ¢lecironic devices 162 may also produce sounds
mstead of, or in addition to, light, For example, if the
electronic device is a colored light shaped as a cat, 1he device
may also produce a “meow™ sound. One or more of the
electronic devices 162 may also produce sounds such as
music, for example,

The support interface poriion 114 may include an outer
peripheral walt 170 adjacent the handle portion 112. In order
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to pass the wiring 161 from the cavity 164 of the handle
portion 112 to the support interface portion 114 of the handle
60, the outer peripheral wall 170 may inciude 2 slot 171, The
slot 171 allows for an electrical connection bebween the
handle portion 112 and the interface portion 114. An elec-
trical connection or coatact belween the support interface
portion 114 and the handle support structure 110 may be
mplemented by means of at least one moving contact
assembly.

Beneficially the moving contact assembly allows clec-
tronics to be powered in a movable handle, i.e., the handle
66, through wiring passing through a rolating joint, ic., the
joint of the support interface portion 114 and the handle
support structure 116,

The moving contac! assembly may comprise a generally
arc shaped contact 172 on the haadle support structure 110
and ai least one spring contact 174 on the support interface
portion 114. The spring contacts 174 are adapted to electri-
cally contact the generally arc shaped contact 172 as the
swing handle 60 rotates relative to the handle support
structure 110,

The generally are shaped contact 172 may comprise a
printed circuit board or conductive ink formed on a surface
of the bandle support struciure 110, for example. If the
generally arc shaped contact 172 comprises a printed circuit
board, the handle support stricture 110 may comprse a
board mounting slot, so that the printed circuit board may be
fixedly attached to the handle support structure 1310 via the
poard mouniing slot by snapping ioto the slot. Alterpately
the printed circuit board may be fixedly attached to the
handle support structure 119 by screws or glue. The wiring
166 clectrically contacts the generally arc shaped contact
172 via spring contacts 174.

The spring contacls 174 may be formed of any appropri-
ate malerial, and may be, for example, formed of a sheet
metal stamping, conductive plastic, or graphite, for example.

The spring contacts 174 may pass through respective siots
of the at least one slot 178 on the support ipterface portion
114. The wiring 161 may we attached 1o the support inter-
face portion 134 by wrapping the wiring 161 around respec-
tive support posts 301, The spring coatacts 174 may be
attached to the wiring 161 using a contact snap 180 attached
to the support interface portion 114, Power supply wiring
(not shown) may then extend from the generally arc shaped
contact 172 to the power supply 52 {shown in FIG. 1}

The moving contact assembly comprising the generally
arc shaped contact 172 and the spring contacts 174 provides
an electrical contact between the generzlly arc shaped con-
tact 172 and the spring contacts 174 as the swing handle 60
is rotated relative to the bandle support structure 110, The
arc length of the gencratly arc shaped contact 172 deter-
mincs the rotatiopal range over which elecirical contact is
mainfained between the generally arc shaped contact 172
and the spring contacts 174, and thus the ragge over which
power is supplied to the clectronic devices 162, Because the
clectrical devices 162 may nced to operate only over a
limited rotational range of the handle 60, limiting the arc
length of the generally arc shaped contact 172 is possible,
and the limited size of the generally arc shaped contact 172
may beneficially reduce its cost. The electrical devices 162
may oeed lo operate oaly over a rotational range where the
swing handle 60 rotates over a certain angle forward and
rearward of the entertain position, for ¢xample. In one
embodiment, the position and arc length of the generally arc
shaped contact 172 is coofigured so that the clectrical
devices 162 work at the Uft position and at =60 degrees from
the lift position, where +60 degrees includes the eniertain
position.
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As an alternative, the swing handle 66 itself may contain
a batlery support structure for conlaining batieries and
providing power to the clectronic devices 162 on the swing
handie 60. In this case, the swing handle 60 necd not include
wiring 1o the power supply 52 within the housing 50.

The preferred embodiments have been set forth berein for
tbe purpose of iliustration. This description, however, should
not be deemed to be a limitation on the scope of the
inventjon. Various modifications, adaptations, and alierna-
tives may occur lo one skilled in the arl without departing
from the claimed inventive concept. The frue scope and
spirit of the invention are indicated by the following claims.

What s claimed is:

1. A swing comprising:

a swing frame;

4 sWwing seat;

at [east onc hanger arm connecting the swing seat to the

swing frame;

a motor mounted o the swing frame to drive the motion

of the a1 least ooe hanger arm and the swing seat; and

a swing handle rotationally coupled to the swing frame

and extending over the swing seal, wherein the swing
handle may rotate about a bandle rotational axis
between ai least iwo positions.

2. The swing of claim 1 wherein the at least one hanger
arm is rolationally coupled to the swing frame and supports
the swing seat.

3. The swing of claim 1, wherein the at least two positions

include a Lift position wherein a central portion of the swing 3

handle is arranged above the roiational axis.

4, The swing of claim 1, wherein the at least two positions
include an open access position wherein a central portion of
the swing handle is arranged rearward of the rotational axis.

5. The swing of claim 1, wherein the at least two positions
include an enfertain position wherein a cenfral portion of the
swing handle is arranged forward of the rotational axis.

6. The swing of claim 1, wherein the swing frame
comprises a handle support structure, and wherein the swing
handle is rotationally coupled 1o the swing frame at the
handle support strecture.

7. The swing of cliim 6, wherein the handle support
structure includes a snap finger and the swing handle
includes a lip, such that, when the swing handle is slid onto
the handle support structure, the snap finger engages the lip
to prevent the swing handle from being siid off the handle
support structure.

8. The swing of claim 6, wherein one of the swing handle
and the handle support structure includes a protrusion, and
the other of the swing handle and the handle support
structure includes a recess matched to the protrusion such
that, when the protrusion is within the recess, the swing
handie is locked 1o prevent rotation relative to the bandle
support structure.

9. The swing of claim 6, wherein one of the swing handie
and the handle support structure includes a detent, and the
other of the swing kandle and the bandie support stroclure
includes a protrusion arranged such that, when the swing
handle is rotated in a first direction relative to the handle
support structure and the detent and the protrusion meet, the
detent frictionally resists rotational motion by the swing
handle in the first dircction or in a direction opposile 1o the
first direction.

10. The swing of claim 9, wherein the swing handle
comprises a bandle stop and the handle support structure
comprises a support stop arranged such that, when the
handle is rotated in a first direction relative to the handle
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support strecture and the handle stop and support stop meet,
further rotational motion of the swing handie relutive 10 the
handle support structure is prevented.

11. The swing of claim 10, wherein the handle support
structure includes one rib extending radizlly from the handie
rotatioral axis and another rib extending circumferentially
relative to the handle rotational axis, and wherein the
profrusion comprises the nb extending circumferentially.

12. The swing of chim 6, wherein the swing handle
comprises a handle stop and the handle support structure
comprises a support stop arranged such that, when the
handie is rotated in a first direction relative to the handle
support structuse and the handle stop and support stop meet,
further rotaticnal motion of the swing handle relative to the
handle support structure is prevented.

13. A swing comprising:

a swing frame;

a swing scat,

at least one hanger arm connecting the swing scat to the

swing frame;

a motor mounted 1o the swing frame to drive the motion

of the at least one hanger arm and the swine seat; and
a swing handle rotationally coupled to the swing frame
such that the swing handle may rolaie about a handle
rotational axis between at least iwo positions

wherein the at least two positions include a lift position
wherein a central portion of the swing handle is
arranged abowve the rotational axis and wherein the
swing handle is locked to prevent rotation of the swing
handle relative to the swing frame.

14. A swing comprising:

& swing frame;

a swing seal;

at leasl oge hanger arm conoecting the swing seal to the

swing frame;

a motor mounted to the swing frame to drive the motion

of the at least one hanger arm and the swing seat; and

a swing bandle rotationally coupled to the swing frame

such that the swing handle may rotale about a handle
rofational axis between at least two positions
wherein the at least two positions include an open access
position wherein a central portion of the swing handle
is arranged rearward of the rotational axis and wherein
the swing handle is stopped from any further rearward
rotation of the swing handle relative to the swing frame.

15. A swing comprising:

a swing frame;

a swing seay;

at least cne banger arm connecting the swing seat [o the

swing frame;

a molor mouated to the swing frame 1o drive the motion

of the at least one banger arm and the swine seat; and
4 swing handle rotationally coupled lo the swing frame
such thal the swing handie may rotate about a handle
rotational axis between at least two positions

wherein the at least two positions include an entertain
position wherein a central portion of the swing handle
is arranged forward of the rotational axis and wherein
a delent mechanism frictionally resisis rotational
motion by the swing handle in a forward or rearward
direction relative o the swing frame.

16. A swing comprising:

a swing frame;

a swing seat; and



