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LIFT MECHANISM FOR EXTENDING A :
. HORIZONTAL SUPPORT - . - =

Walter Carl McMahan, Escondrdo, Calif,
Apphcatron November 24, 1952, Serial No. 322 221
6 Claims. (CL 312—-27) '

- This invention relates to a lift mechanism, such as is
adapted to be incorporated in desks for mounting type-
writers, or in Kitchen cabinets for mountmg apphances
and the like. =
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.Such lifts. commonly employ a shelf that may be man-

ually moved from an inactive position below the top of
the ‘desk or cabinet to an active position pro;ectxng later-
ally of the desk or cabinet, and adjacent the top. . One
such ‘mechanism is disclosed and claimed in a ‘prior ap-
phcatron in the name of Walter C. McMahan, Serial No.
212,535, filed February 24, 1951, now Patent No. 2, 676,
077, issued Apnl 20, 1954, and entitled. Typewnter Lift
Mechanism, of which the present appllcauon is a con—
tinuation-in-part.

It is an,object of the present invention to improve, in
geueral such lift ,mechanisms.
It is another ob]ect of this invention to provide a
simple: ‘mechanism of this character whereby the plat-
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and dash lines in Fig. 2. The platform may serve to
support any other device as, for example, a typewriter
or the like beneath a desk top.

The platform 19 is suspended by the aid of parallelo-
gram lmkage comprising four similar. arms or links 12,
13,-14,'and 15, The lower ends of each of the links are
mounted at opposite sides 16 and 17 of the platform 10.
For this purpose, a metal strip 18 is secured to the side
16 by the aid of wood or other appropriate screws 19
and 20. The strip 18 projects rearwardly beyond the rear
surface 21 of the platform 10. The end of the link 12 is
pivotally connected to the inside of the rearwardly pro-
jecting end 22 of the strip 18, as by the aid of a suitable
pin 23. The end of the link 13 is similarly pivotally
mounted to the outside of the strip 18 by the. aid of a
pin 24, 'The lmks 14 and 15 are similarly pivotally con-
nected to the platform 10 at the other side 17. thereof
For this purpose, a strip or plate 25 is provided.”

The upper ends of the links 12, 13, 14, and 15 are
mounted on a rigid statronary frame structure compris-

. ing ‘bars 26 and 27 that are, in turn, secured to-the cab-
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inet 28 in & manner to be hereinafter more fully described,
" For plvotally mounting the upper ends of the links 12
and 13 to the bar 26, pins 29 and 30 are provided.  Sim-
ilarly, pins 31 and 32 pivotally mourit the upper ends

. of links 14 and’ 15 to the bar 27. A brace 33 joins the
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form may be elevated to.a position in. which it is most -

accessrble

It is still. another ob]ect of this mventlon to make it
possible to fit the mechanism into cabinéts of slightly
different size.
mcorporates an adjustable element. .
. It is still .another object of this invention to provrde a
support of -this character, which, when elevated, is posi-
tively - ‘and automatrcally restramed against 1nadvertent
movement, all in an nnproved and simplified manner,
and in which the. restramt is easily manually released..

This invention possesses many.other advantages, and
has other. objects which may. be made more clearly: ap-
parent from a consideration of one embodiment of . the
invention, .. For this purpose, there is shown a form in

For this purpose, the supportmg structure

45

the .drawings, -accompanying and forming part -of - the -

present specification. . The form will now be described
in detail, illustrating the' general principles of the inven-
tion; but it is to be understood that this detailed descrip-
tion is not to be taken in a:limiting sense, since. the scope
of tlns invention is best. defined by the appended claims,

- Referring to the drawmgs

Figure 1 is a top view of -a dev1ce mcorporatmg the
present mventlon, the -cabinet in which the dev1ce is-ac~
commodated. being shown. in section;

Fig. 2-is.a vertical elevatlon .of the apparatus in the
lowered posmon as illustrated.in Fig. 1, the cabmet also
being shown in section; . - -

Fig. 3 is a view similar to Fig. 2, the apparatus bemg
shown. in raised position, the cabinet i in -which- the device
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is accommodated being illustrated as a fragrnentary sec- -

tiom; ..

. Fig..4-is an enlarged fragmentary view- of the. loclung
mechamsm in the position of Fig. 3, the dot'and dash
lines illustrating the manner in which the mechamsm is
released; and ; .

Fig.: S isa prctonal vrew of -the complete apparatus, 11—
lustlated in lowetred position.

<A platform -10, of any suitable foxm forms the base
upon-which:an apphance, or the like, may: rest. An ap-
pliarice; such' as an electric mixer 11, is illustrated in dot
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parallel bars 26 and 27 and cooperates therewith to form
a rigid construction. The ends of ‘the brace are secured,
as by welding, to. the forward portion of the bars 26
and 27. .

The spacing between the pins 23 and 24, mounting the
lower ends of the links 12 and 13, substantxally precisely
corresponds to the spacing between the pins 29 and 30
mounting the upper ends of the links 12 and 13 to the
bar 26. Similarly, the spacing between the pins mount-
ing the lower ends of the links 14 and 15 corresponds to
the’ spacmg between the pins 31 and 32 mounting the .
upper”ends of the links 14 and 15 to the frame member
27. The axes of the pins 29, 30, 31, and 32 mounting
the links 12, 13, 14, and 15 to the’ frame 26, 27, and
platform 10 respectively extend parallel to each dther end.
By virtue of these arrangements, a swinging parallelogram
suspension for the platform 10 is provrded in which the
platform 10 is optionally positionable in spaced parallel
planes. The platform 10 remains horizontal for all posi-
trons thereof upon proper initial orientation of the device.

' For mounting the frame members 26 and 27 within

kthe cabinet 28, supporting members 34 and 35 are pro-

vided." The supporting members 34 and 35 are respec-
tively ‘disposed immediately bélow the frame members 26
and 27. The frame members 26 and 27 and the sup-
porting members 34 and. 35 are respectlvely secured to-
getélgr, as’ by the aid of appropriate welds 36 (Frgs 4
and 5).

* The ends 37 and 38 of the member 34 are offset in a
direction outwardly of the frame member 26 (see, also,
Flg 1). " An appropnate screw 39 passes through an
appropriate aperturé in the offset end 37 to sécure that
end ‘of the ‘supporting member to a cleat 99 immediately
below the cabinet top. The other offset portion 38 of
the ‘supporting member 36 adjustably mounts a reversible
bracket 41 (Figs. 1 and 5). The bracket 41 has a flange
42 that may extend inwardly or outwardly, depending
upon the manner in which the structure is best adapted
to be secured to the cabinet. In the present 1nstance, the
ﬂange 42 abuts a vertical stud or brace 43 in the rear
corner of the cabinet 28

The bracket 41 is also adjustable longrtudmally of the
supporting member 34 so that the supportmg member 34
can conform ‘within limits to thé size requirements of
the cabinet in which it is installed. For this purpose, and
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to provide for a reversal of the bracket 41, a strap 44
(see, also, Fig. 5) is carried by the bracket 41 and defines
therewith a space receiving the offset end 38 and the
bracket 41. The strap 44 may have its ends extending
over the edges of the bracket 41 and welded thereto.
Accordingly, the mounting bracket 41 is slidably movable
longitudinally of the offset end 38 and confined for such
movement by the aid of the member 44. Furthermore,
the bracket can be reversed in order to reorient the
flange 42.

The left-hand supporting member 35 cooperates with
the frame member 27 in a precisely symmetrical manner.
This supporting member 35 has offset ends 45 and 46,
the rearward offset portion 46 adjustably mounting a
bracket 47 similar to bracket 41. Appropriate screws 48,
49, and 50, together with the screw 39, properly mount
the structure in the cabinet recess.

The platform 10 is swingable from the lowered position
illustrated in Fig. 2 to the raised position illustrated in
Fig. 3, the links 12, 13, 14, and 15 rotating about their
upper pivotal mountings provided by pins 29, 30, 31,
and 32.

The configuration of each of the links 12, 13, 14, 15
is such that in the elevated position of Fig. 3, maximum
height of the platform 10 can be achieved. Thus, in this
position, those ends %2a, 13a, 144, 154 of the links at-
tached to platform 10 all extend stightly above the level
of those ends 125, 135, 14b, 15b of the links attached to
the frame members 26 and 27. The platform 10 thus
lies close to the top surface of the cabinet 28.

To permit this function, the links 12, 13, 14, 15 are
of a particular configuration, wherein they extend gener-
ally on one side of a straight line joining the pivotal
mountings 23—29, 24—30, etc. of each link. In the
present instance, the links are of amgled configuration,
the ends 124, 12b of link 12, for instance, forming an
obtuse angle at an apex 12¢. Optionally, the links 12, 13,
14, 15 could be in the form of an arc. By virtue of this
configuration, there is clearance between the links and
the mechanism. supported by the frame members 26 and
27 to permit the platform 10 to reach the elevated posi-
tion of Fig. 3.

Provisions are made to permit the ends 124, 14a of
rear links 12 and 14 to pass the forward links 13 and 15
respectively as these links move from the position of Fig. 2
to the position of Fig. 3. For this purpose, the distance
between the outer surfaces of ends 12a and 14a is sub-
stantially less than the distance between the inner surfaces
of the links 13 and 15, so that the inner links 12 and 14
can extend between the outer links 13 and 15 (see Fig. 3).

These relative spacings are obtained because the ends
122 and 14a are mounted inwardly of the strips 18 and
25, while the ends 13¢ and 15 are mounted exteriorly
thereof.

A brace 76 connects the rear links 12 and. 14 together
and also serve to maintain a rigid and slightly converging
configuration between links 12 and 14. This brace 76
is joined as by welding to the respective apices of the
bends of the rear links.

In order to maintain the platform 10 in an elevated
position, hook or catch members 51 and 52 are provided.
These catch members extend vertically from braces 53
and 54.  Brace 53 extends substantially parallel to the
frame member 26 and the strip 18 and joins the links 12
and 13 midway of their lengths and above the bends re-
spectively. The brace 33 is pivoted to the link 12 by the
aid of a pin 55, and is pivoted to the link 13 by the aid
of a pin 56. The brace 54 is similarly secured.

As illustrated in Figs. 3 and 5, and by a comparison
between them, the lower portion of the rear link 12 must
also cross the brace 53 in reaching the elevated position.
In order to permit this, the end 57 of the brace that is
secured to the rear link 12 is inwardly offset.

The hook or catch 51 is rigidly secured to the brace
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53 in a suitable manner. Upon the platform 10 being
moved to the elevated position, the catch 51 is moved
into latching relationship with the lock bar 58. This lock
bar 58 is carried by the frame members 26 and 27. The
ends of the bar 58 are mounted in parallel elongate slots
59 and 60 in the ends of the frame members 26 and 27
respectively. Collars 61 and 62 prevent the bar 58 from
moving longitudinally. The bar 58 is thus movable in a
direction transverse to its axis and in a plane extending lon-
gitudinally of both of frame members 26 and 27.

A U-shaped handle 63 is mounted upon the lock bar 58
for manipulation thereof. For this purpose, the bar 58
extends through apertures in the arms of the handle re-
spectively. Tension springs 64 and 65 are secured to the
ends of the handle and the brace 33 as by suitable aper-
tures receiving end turns of the springs. These springs
64, 65, as viewed in Fig. 4, normally urge the handle and
lock bar 58 toward the right in their guiding slots 59 and
60. As the platform 10 reaches the elevated. position
illustrated in Fig. 3, the latch or catch 51 engages the
lock bar 58 near its end to move the lock bar against the
force of the springs 64 and 65 and toward the left, as
viewed in Fig. 4. For this purpose, the catch 51 has an
upper cam surface 66. A slot 67 in the catch 51 receives
the lock bar 58 upon further movement of the catch 51
in an upward direction. This latching recess 67 adjoins
the cam surface 66. The lock bar 58 is urged into the
recess 67 by the operation of the tension springs 64 and 65
after the cam surface 66 is no longer effective.

Downward movement of the platform 10 is then pre-
vented by engagement of the lock bar 58 with the hook
51. Further upward movement from the elevated posi-
tion is similarly limited. The latch 52 operates in an en-
tirely symmetrical manner and simultaneously with the
catch 5. The catches 51 and 52 pass inwardly of the
offset ends 37 and 45 of the supporting members 34 and
35 respectively upon the platform reaching the elevated
position.

In order to release the mechanism so that it may be
moved to the lowered position, the handle 63 is moved
outwardly. This handle is conveniently located, as shown
most clearly in Fig. 1, and is readily available for manipu-
lation by the user. To release the mechanism, the handle
63 is moved outwardly in’ the direction of the arrow 68,
illustrated in Fig. 4, to the dotted line position therein
illustrated. The lock bar 58, mounting the handle 63, is
similarfy moved outwardly to the dotted line position,
where it is freed from engagement with the upper wall
of the slot 67. Accordingly, the catches 51 and §2 can
pass downwardly with respect to the latch member 58,
and the entire mechanism can be retracted.

In order to maintain stable positioning of the mechanism
and to assist in lowering and raising the platform 10, an
eccentric spring construction is provided. For this pur-
pose, heavy tension springs 69 and 70 are provided. These
springs 69, 70 have ends securedto-a U-shaped bracket 71
of twisted configuration. This bracket 71 also cooperates
with- the brace 33 to maintain a rigid configuration with
the frame members 26 and. 27. The other ends of the
springs 69 and 70 are secured to the brace 33. Con-
veniently, the springs 69 and 70 may pass through those
apertures 72 and 73 of the brace 33 that also mount the
tension springs 64 and 65 respectively.

The arms 74 and 75 of the U-shaped bracket are se-
cured to the rear links 12 and 14 respectively at a place
spaced from, but close to, the pivoted pins 29 and 31.
Accordingly, the bracket 71 is arcuately movable along
with the links 12 and 14. )

In the position illustrated in Fig. 2, the spring 69, for
instance, extends on one side of the pivot pin 29 about
which one end of the spring 69 is arcuately movable. In
this position, the spring 69 urges the construction in a
counterclockwise direction. The spring 70 operates simi-
larly. This corresponds to maintaining the apparatus in
the lowered position. As the device is rotated, however;
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the place of attachment of the ends of the springs 69 and
78 moves with respect to the pivot pin 29 and the place of
attachment of the other ends of the springs 69 and 70.
After an initial movement corresponding to further ten-
sioning of the springs 69 and 70, the springs. 69 and 78
pass the pivot pins 29 and 31 respectively and then extend
on the opposite side of the pins 29 and 31 about which
the ends of the springs 69 and 70 are arcuately movable.
Accordingly, the springs 69 and 70 now urge the mecha-
nism in a clockwise direction corresponding to elevated
position of the mechanism. The tension springs 69 and 70
thus assist in moving the mechanism and also to maintain
it in stable position.

The inventor claims:

1. In a lift mechanism: a pair of frame members; a
pair of rear links pivoted on a common axis by said frame
members respectively; a pair of forward links pivoted on
a common axis spaced from said first axis and by said
frame members respectively; a support; means pivotally
connecting the links to the support; those ends of the links
attached to the support being forwardly inclined so that
when said support is elevated to the level approximating
that of said frame members, clearance is provided between
said rear links and the forward ends of said frame mem-
bers; said frame members having longitudinally extending
slots at their forward eads; a latch bar extending between
said frame members and guidingly received in said slots; a
handle carried by the bar substantially centrally thereof;
resilient means urging said bar rearwardly of said frame
members; and a hook member engaging said bar upon
movement of said support to an elevated position, said
hook member being carried by said links.

2. In a lift mechanism: a pair of frame members; a
pair of rear links pivoted on 2 common axis by said frame
members respectively; a pair of forward links pivoted on
a common axis spaced from said first axis and by said
frame members respectively; a support; means pivotally
connecting the links to the support; those ends of the
links attached to the support being forwardly inclined so
that when said support is elevated to the level approxi-
mating that of said frame members, clearance is provided
between said rear links and the forward ends of said
frame members; said frame members having longitudinal-
ly extending slots at their forward ends; a latch bar ex-
tending between said frame members and guidingly re-
ceived in said slots; a handle having an aperture through
which said bar extends; resilient means engaging an end
of the handle for urging said bar rearwardly of said frame
members and for angularly orienting said handle; and a
hook member engaging said bar upon movement of said
support to an elevated position, said hook member being
carried by said links.

3. In a lift mechanism a: support; a pair of strips
adapted to be secured to opposite sides of the support;
said strips being adapted to project rearwardly beyond
said support; a first pair of arms pivotally secured at one
end to the rearwardly projecting portions of said strips
respectively; a. second pair of arms pivotally secured at

one end to said strips respectively and forward of said

rearwardly projecting portions; said arms all being of
similar angled configuration between their ends; a pair
of frame members pivotally securing the other ends of
said arms; said arms providing a parallelogram suspen-
sion for said support for movement of said support from
a lowered position to an elevated position with respect
to said frame members; a bar extending between said
frame members, said frame members having slots guid-
ingly receiving the ends of said bar for translation of said
bar in a direction longitudinally of said frame members;
and at pair of hook members carried by said arms and
engageable with the ends of said bar upon movement of
said arms to elevate said support; the angled configuration
of said first pair of arms providing clearance between
said arms and said bar.

4. In a lift mechanism: a support; a pair of parallel
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strips adapted to be secured to opposite sides of the sup-
port; said strips being adapted to project rearwardy be-
yond said support; a first pair of arms, each arm being
pivotally secured at one end to the rearwardly projecting
portions of said strips respectively, said pivotally secured
ends of said first pair of arms being disposed on the in-

ner sides of said strips; a second pair of arms, each arm

being pivotally secured at one end to said strips respec-
tively and forward of said rearwardly projecting portions,
said pivetally secured ends of said second pair of arms
being disposed on the outside of said strips; a pair of sub-
stantially parallel frame members, one of said frame
members pivotally securing the other end of one of said
first pair of arms and the other end of one of said second
pair of arms on one side of said one frame member, the
other of said frame members pivotally securing the other
end of the other of said first pair of arms and the other
end of the other of said second pair of arms on one side
of said other frame member; said first pair of arms hav-
ing an angled configuration; said arms providing a paral-
lelogram . suspension for said support for movement of
said support from a lowered position to an elevated posi-
tion with respect to said frame members; and a releasa-
ble latch for holding said support in an elevated position,
and carried by said frame members, the configuration of
said first pair of arms providing clearance between said
first pair of arms and said releasable latch, and the mount-
ing of said pairs of arms on said strips providing clear-
ance between the first pair of arms and the second pair
of arms.

5. 1n a lift mechanism: a pair of parallel spaced frame
elements; a plurality of arms having one end pivotally
secured to said frame elements for providing a parallel-
ogram suspension for a platform or the like; a pair of -
supporting members extending in juxtaposed relationship
with respect to said frame elements respectively, each of
said pair of supporting members having an offset end; a
pair of bracket members for said ends respectively hav-
ing a flange for attachment to a cabinet or the liké; and a
pair of loops for removably and slidably mounting said
brackets with respect to said offset ends respectively, said
brackets being reversible on said ends for reorienting said
flanges.

6. In a lift mechanism a: pair of substantially parallel
frame members, each of said frame members having a
slot at one end thereof for receiving a latch bar; a latch
bar having ends accommodated in said slots and guided
for translation in a direction substantially longitudinally
thereof by said slots; resilient means urging said bar in
one direction in said slots; a first pair of arms pivotally
mounted at one end on said frame members respectively,
said first pair of arms being of angled configuration; a
second pair of arms pivotally mounted at one end on
said frame members respectively and spaced from said
first pair of arms; a platform pivotally mounting the other
ends of said arms, said arms providing a parallelogram
suspension for said platform; the distance between the
other ends of said first pair of arms being less than the
distance between the other ends of said other pair of
arms; and a catch carried by said arms for engagement
with said bar upon movement of said platform to an
elevated position.
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