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(57) ABSTRACT 

A system for producing adjustable articulated beds. These 
beds use measurements taken from a particular human form 
applied to the bed construction. All beds made using this 
system have the following in common: a standard distance 
of four inches from the top of the intended user’s head to the 
head end of the mattress; a mattress that increases in length 
as the bed is articulated upward and decreases in length 
when returning to supine position thus matching the change 
that occurs to the posterior length of the user with no 
slippage; standardized articulating mechanisms, to articulate 
the thighs and legs plus and increases the length of the thigh 
supporting sections when articulated upward, thus matching 
the movement of the human form; and standardized orbicu 
lators to articulate the torso. 
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SYSTEM FOR PRODUCING ANTHROPOMETRIC, 
ADJUSTABLE, ARTICULATED BEDS 

CROSS REFERENCE 

[0001] The Applicant claims the bene?t of his Provisional 
Application, Ser. No. 60/196,883, ?led Apr. 12, 2000. The 
entire disclosure of Application Ser. No. 60/196,883 is 
hereby speci?cally incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to the ?eld of beds 
and more particularly to beds Which are adjustable for 
comfort. 

[0003] The concept of an adjustable bed is perhaps as old 
as man himself. Once having discovered ?lling animal skins 
With dry grass, leaves or feathers the neXt obvious move Was 
to arrange the ?lled animal skins in positions of comfort, one 
for sleeping, another for sitting and perhaps arranging these 
?lled animal skins in What We noW refer to as the recumbent 
position. What is this recumbent position? The de?nition, 
not found in all dictionaries being a Word not commonly 
used, is lying doWn, Wholly or partly; reclining; leaning. The 
Word, having several meanings, is not a precise Word but 
may be used to describe a position that is a most comfortable 
for sleeping but may differ depending on the person. Early 
man being a creature of comfort like modem man must have 
discovered Ways to improve his comfort but did not leave a 
record of his progress. 

[0004] Early adjustable beds Were used in hospitals and 
other facilities Which house invalids Who are forced to spend 
eXtensive periods of time in bed for reasons of health, injury 
or physical handicap. Then the advent of television created 
a market for adjustable beds for home use and mass pro 
duction reduced the cost to Where they became affordable to 
many as a leisure bed. 

[0005] Throughout the history of the adjustable bed many 
inventors brought about changes, each making contribu 
tions, such as changing from manually operated to motor 
driven, changing the number of articulated sections, the 
number of motors, methods of construction, safety features, 
etc. After a close look at the prior art associated With the 
many inventions With respect to these inventors We ?nd they 
labored in the ?eld of hospital or institutional beds pur 
chased mostly by hospitals and institutions. These beds Were 
beds best suited for patient care by doctors and nurses and 
to a lesser degree the comfort of the patients. Thus We see 
that comfort Was not a major issue in the designs of hospital 
or institutional type beds. 

[0006] When television came into vogue enterprising indi 
viduals Were quick to see a market for adjustable articulating 
beds as a means to leisurely vieW television or read in bed. 
This neW market potential sparked the interest of inventors 
also to labor in ?nding Ways to create neW products for this 
market. 

[0007] After a close look at the prior art associated With 
the inventions in respect to leisure beds We ?nd the inventors 
labored to adapt the adjustable, articulating bed to the leisure 
market in the same Way as Was used to design the hospital 
type beds. They Were generally in areas of light Weight but 
sturdy construction, portability, attractiveness, electronics, 
and mass production, thus reducing the cost based on 
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volume. Some Work Was done to prevent mattress slippage 
and add movement to improve access to stationary objects 
placed alongside the bed. But the added Weight and cost to 
the bed are considered by many to be too great. The current 
beds, perhaps due to their heritage are still lacking in 
comfort, some of Which is also due to the continuing the one 
siZe ?ts all approach and the lack of a good marriage 
betWeen the bed and its mattress. 

[0008] Development of a system for producing anthropo 
metric and quasi-anthropometric adjustable, articulating 
beds using a combined articulating and orbiculating motion 
Which can match the articulation of human forms in all their 
individual variances Within a given siZe range represents a 
great improvement in the ?eld of adjustable beds and 
satis?es a long felt need of adjustable bed designers and 
users. 

SUMMARY OF THE INVENTION 

[0009] Accordingly, it is the object of the present inven 
tion to provide a system for producing anthropometric and 
quasi-anthropometric adjustable, articulating beds using a 
combined articulating and orbiculating motion that, in a 
complimentary manner, matches the articulation of human 
forms in all their individual variances Within a given siZe 
range of ?ve to seven feet tall, thus covering ninety-eight 
percent of the World population. The anthropometric type, 
adjustable articulating bed is matched to a particular human 
form by actual measurements of the intended user, using the 
link length measuring system, then applying the data in the 
construction of the bed. There are three measurements 
necessary to match the bed to the intended user: the overall 
height, the distance from the top of the head to the hip pivot 
point, and the distance from the hip pivot point to the knee 
pivot point. The overall height determines the proper frame 
and mattress length; the distance from the top of the head to 
the hip pivot point determines the location of the intended 
user in relationship to the head end of the mattress and the 
length of the torso supporting sections; and the distance 
from the hip pivot point to the knee pivot point determines 
the length of the thigh supporting sections. All other data 
required to produce the bed can be calculated. Upper bed 
frames and mattress lengths are made in four standard 
lengths: small, seventy-four inches; medium, eighty inches; 
large, eighty-six inches; and eXtra large, ninety-tWo inches. 
Thus the small upper frame and mattress are suited for users 
?ve to ?ve and one half feet tall; the medium frame and 
mattress is suited for users ?ve and one half to siX feet tall 
etc. 

[0010] There are three types of components that articulate 
the beds: an actuator having tWo motors, and tWo double 
reduction gears packaged in one split gear case; an articu 
lating mechanism having components to articulate the loWer 
legs, thighs, and increase the length of the thigh support 
sections When pivotally articulated upWard; and tWo orbicu 
lators Which orbitally articulate the torso using a combined 
motion from the module. The actuator poWers tWo parallel 
torque tubes that pass through the gear case at opposite ends, 
one poWers the module, and the other poWers the orbicula 
tors. The torque tubes are connected to the module using tWo 
quick release type couplings and one coupling to each of the 
tWo orbiculators making the actuator “free ?oating” Within 
the upper bed frame. Since the torque tubes are a ?Xed 
distance apart, the module and the orbiculators must also be 
a ?Xed distance apart. 
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[0011] Secondly, since the bed mechanisms are made in 
tWo Widths the actuators must also be made to match by 
having the torque tubes vary in length accordingly. Having 
established that a ?xed relationship must exist in regard to 
the location of the actuator, the module, and the orbiculators, 
relative to each other as a unit, or “cluster”, the cluster can 
be located variably Within the bed frame to match the 
requirements of the intended user. This feature is mandatory 
in making an anthropometric or quasi-anthropometric bed 
and part of the present invention. 

[0012] The selection of materials and processes used to 
construct anthropometric type beds is important for several 
reasons: ?rstly, siZe, to produce beds ranging in length from 
seventy-four to ninety-tWo inches, Weight and strength 
becomes a critical factor, thus engineered aluminum alloy 
extrusions are used extensively for frames and articulating 
support sections; secondly plastic extrusions are used for 
Wear surfaces; (extrusions provide a Way to make parts that 
are similar except for length); thirdly steel stampings are 
used Where high stress is a factor, (these parts are usually 
plated With Zinc). Aluminum alloy die-castings are used to 
make the actuator gear cases and the orbiculator gear cases 
that require a minimum amount of machining after casting 
and trimming. The orbiculator rotors are centrifugally cast, 
trimmed and used “as cast”. 

[0013] In summation it is the siZe of the intended user that 
controls hoW anthropometric beds are constructed; the over 
all height controls the frame and mattress length, and the 
associated parts used in connection With the frame siZe 
selected; the dimension from the top of the head to the hip 
pivot point controls the location of the “cluster of compo 
nents” Within the bed frame and the length of the torso 
supporting sections. Quasi-anthropometric beds are identi 
cal to anthropometric except they are made to accommodate 
a particular group of people having incremental heights and 
having proportional common skeletal forms, or groups of 
people having proportional differences related to race or 
ethnography. The quasi-anthropometric beds are made using 
siZes and dimensions available from published sources like 
“Human Scale” by Henry Dreyfuss Associates, M I T Press 
or other human engineering studies. Demographics may 
become important especially in large U S cities. All quasi 
anthropometric beds are pre-manufactured and selected at 
the point of sale. Anthropometric beds and mattresses are 
made for comfort by giving maximum body support, elimi 
nation of pressure points, and matched articulation to the 
intended user throughout the entire range of articulation. 

[0014] An appreciation of the other aims and objectives of 
the present invention and an understanding of it may be 
achieved by referring to the accompanying draWings and 
description of a preferred embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a side elevational vieW of the top frame 
of this invention. 

[0016] FIG. 2 is top vieW of the top frame of this 
invention. 

[0017] FIG. 3 is an end vieW of the top frame of this 
invention. 

[0018] FIG. 4 is a perspective vieW of a cut section of an 
anthropometric bed shoWn in the supine or ?at position. 
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[0019] FIG. 5 is a perspective vieW of a cut section of an 
anthropometric bed shoWn in a fully articulated position. 

[0020] FIG. 6 is a side elevational vieW of the poWer 
mechanism of this invention. 

[0021] FIG. 7 shoWs a section vieW of the articulating 
mechanism of this invention in the ?at or Zero position. 

[0022] FIG. 8 shoWs a section vieW of the articulating 
mechanism of this invention in the thirty degree position. 

[0023] FIG. 9 is an end vieW of the poWer mechanism of 
this invention 

[0024] FIG. 10 is an end vieW of the articulating mecha 
nism of this invention. 

[0025] FIG. 11 is a cross-sectional vieW of a right hand 
orbiculator shoWing the gearing and their motion. 

[0026] FIG. 12 shoWs a right hand orbiculator in the ?at 
or Zero position. 

[0027] FIG. 13 shoWs a right hand orbiculator in the thirty 
degree position. 
[0028] FIG. 14 shoWs a right hand orbiculator in the sixty 
degree position. 
[0029] FIG. 15 is an exploded vieW of a right hand 
orbiculator. 

[0030] FIG. 16 is a vieW of a completely assembled right 
hand orbiculator. 

[0031] FIG. 17 is a top vieW of the top vieW of the poWer 
mechanism of this invention. 

[0032] FIG. 18 shoWs a schematic of the poWer distribu 
tion. 

[0033] Chart Ais a diagram used to convert measurements 
of the human form to alpha-terms for use in solving con 
struction formulas. 

[0034] Chart B is a link length chart of dimensions based 
on U S population sixty to eighty-four inches tall. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0035] FIGS. 1, 2 and 3 illustrate the main frame 200 of 
this invention 100, Which comprises a pair of longitudinal 
rails 201, 202 and a pair of cross rails 203 attached at the 
ends of the longitudinal rails 201, 202. 

[0036] FIG. 4 is a perspective vieW of a cut section of the 
anthropometric bed 100 of this invention shoWn in the 
supine position. FIG. 5 is a perspective vieW of a cut section 
of the anthropometric bed 100 of this invention shoWn in a 
fully articulated position. Supporting the main frame 200 is 
a pedestal base 300 Which, in typical fashion, comprises 
legs, castors and cross members. There is nothing unique 
about the pedestal base 300. All beds have similar type bases 
300. 

[0037] Above the frame 200 is a mattress 102 and mattress 
support subassembly. The mattress support has a number of 
cross bars 105 supporting four pads,—a thigh support pad 
111, a leg support pad 112, a coccyx support pad 113, and a 
lumbar support pad 114. Preferably, the crossbars 105 
should be of square cross section and holloW to reduce 
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Weight. The cross bars 105 are longer than the Width of the 
frame 200. In this Way, the bars can rest on the frame When 
the bed 100 is in the ?at con?guration. Askirt 106 is attached 
around the periphery of the cross bars 105 and pads 111, 112, 
113, 114 in order to keep the assembly together and provide 
a lip 107 for containing the mattress 102. 

[0038] The cross bars 105 underlying the coccyx support 
pad 113 are fastened directly to the frame 200. The other 
cross bars 105 are connected to a leg support bar 661, a thigh 
support subaseembly 770, and a torso support bar 969. The 
thigh support subassembly 770 is extensible, via a mecha 
nism to be described later, While the other support bars 661, 
969 are of ?xed length. The thigh support subassembly 770 
is pivotally attached at one end to a bracket 767 (pivot point 
04 on FIGS. 7 and 8) and at the other to the end of the let 
support bar 661 (pivot point 02 on FIGS. 7 and 8). Since the 
bracket 767 is attached to the frame member 201, the thigh 
support assembly 770 is effectively pivotally attached at one 
end to the frame 200. Pivot point 02 must be vertically 
directly under the knee pivot point of the user. 

[0039] Supporting and moving the leg and thigh support 
bars 661, 770 is an articulating mechanism 700, Which is 
attached to the frame 200. The purpose of the articulating 
mechanism is to tilt and leg and thigh support bars 661, 770 
up and doWn While extending and retracting the thigh 
support subassembly 770. Supporting the torso support bar 
969 is an orbiculator 900 Which is also attached to the frame 
200. The purpose of the orbiculator 900 is to raise and loWer 
the torso support bar 969 around a pivot point located at the 
hip. 

[0040] Preferably the articulating mechanism 700 has a 
roughly rectangular end plate 711 Which is attached to the 
frame 200 via an attachment bracket 767. The end plate 711 
has a slotted aperture oriented vertically for alignment With 
a roll pin 12 extending from the upper frame rail 201 or 202, 
used to locate the mechanism 700 in its proper position 
under the upper frame rail 201 or 202, and a single hole 13 
generally located beloW the oval aperture and used to af?x 
a link 789 for spacing an orbiculator 900 relative to the 
mechanism 700. See FIG. 1. The upper portion of each end 
plate 711 is offset formed to provide a horiZontal ?at surface 
that extends under the upper frame rail 201 or 202, for 
attachment With screWs. The bracket 767 also forms a pivot 
point for one end of the thigh support subassembly 770 and 
a stirrup 791. The other end of the stirrup is fastened to a pair 
of spaced apart ?ttings 731, 732. Adrive pinion 777 betWeen 
these ?ttings 731, 732 drives a gear segment 776. The upper 
end of the gear segment 776 is pivotally attached to a link 
714 Which underlies the thigh support subassembly 770. The 
link 714 has a triangular shape With pivot points at the upper 
and intermediate angles. The drive pinion 777 is driven by 
a motor 504 (see FIG. 17 through a connection 781. 

[0041] There are also a pair of drag links, 761, 762 Which 
are fastened to a pair of anchor brackets 741, 742. The drag 
links 761, 762 incorporate a bend so that they do not 
interfere With the ?ttings 731, 732 When the mechanism 700 
is in the ?at or Zero position. The other ends of the drag links 
761, 762 are pivotally fastened to a lever 775 Which pivot 
ally attaches to the link 714 at its intermediate angle and then 
slidably to the thigh support subassembly 770 via a thrust 
plate 709. At the upper angle of the link 714 is pivotally 
attached a second lever 622. This lever pivotally attaches to 
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a bellcrank 621, Which is pivotally attached at its other 
corners to the ?ttings 731, 732 and the leg support bar 661. 
The latter connection is made via a sliding plate 603. The 
plate 603 slides inside a channel in the leg support bar 661. 

[0042] Operation of this articulating mechanism 700 can 
be better appreciated from FIGS. 7 and 8. FIG. 7 shoWs a 
section vieW of the articulating mechanism in the ?at or Zero 
position, While FIG. 8 shoWs a section vieW of the articu 
lating mechanism in the thirty degree position. As the pinion 
gear 777 is rotated counterclockWise the gear segment 776 
is driven upWards, Which tilts the leg support subassembly 
770 upWards around pivot 04. As this happens, the con 
straints of the drag links 761, 762, the lever 775 and the 
bellcrank 714 at pivot points 11, 08, 07, 03 and 04, force the 
thigh support subassembly 770 to extend. As can be better 
appreciated from FIGS. 7 and 8, the thigh support subas 
sembly 770 is actually comprised of tWo bars 770a, 775b 
Which slide inside each other. The link 775 is actually 
attached to the end of one of these bars 770b and the thrust 
plate 709 can slide. This comprises an extending mecha 
nism. 

[0043] Returning to FIGS. 4 and 5, there are three square 
apertures for receiving three lateral square tubes 787, 786a, 
786. Each of the apertures have a pierced hole used to locate 
and secure the three lateral square tubular support members 
787, 786a, 786. The lateral tubes 787, 786a, 786 can be 
better seen in FIGS. 9 and 10. 

[0044] FIG. 11 is a cross-sectional vieW of a right hand 
orbiculator 900 shoWing its gearing and motion. The idea of 
an imaginary or center less hinge has been around for years 
and that it Would solve the problem of pinching of the 
buttocks, a common problem in all adjustable beds. HoW 
ever, up to noW, there has been no Way to provide a 
center-less hinge to adjustable beds. The orbiculator 900 
solves the problem and is part of the present invention. Early 
in the industrial revolution there Was seen a need to stan 
dardiZe the making of gears. This need Was ?lled using a 
standard knoWn as the diametral pitch system. In a diametral 
pitch system there must be a Whole number of teeth on each 
gear and the increase in pitch diameter per tooth varies 
according to the pitch. This results in the formula: 

[0045] in Which NT is number of teeth, P is pitch and PD 
is pitch diameter. By applying this formula it Was evident 
that tWo concentric gears, one having external teeth and a 
larger gear having internal teeth Would move the same 
number of turns if the pitch is common and the ratio of 
drivers to the driven is common. 

[0046] Example: an external gear having 168 teeth and a 
6 pitch tooth form Would have a pitch diameter of 28 inches 
(168+6=28). If this 168 tooth external gear Was driven by a 
spur gear having 14 teeth it Would require 12 complete turns 
to move the 168 tooth gear 1 complete turn, or a ratio of 12 
to 1. Secondly, an internal gear having 240 teeth and a 6 
pitch tooth form Would have a pitch diameter of 40 inches 
(240+6=40). If this 240 tooth internal gear Was driven by a 
spur gear having 20 teeth it Would require 12 complete turns 
to move the 240 tooth gear 1 complete turn or ratio of 12 to 
1. Therefore, if the tWo drive gears Were driven at a ?xed 
speed, the driven gears Would rotate at a ?xed speed, but 
only one tWelfth as fast. Since the tWo concentric gears are 












