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.- This invention relates to lifting mechanism and -

more particularly to such a mechanism which is
adapted to be associated with a heavy object so
as to permit such object to be lifted and supported
on-wheels in order that it can be readily moved
about by pushing or pulling. -

One of the objects of my invention is to produce
‘an improved wheeled lifting mechanism for per-
manent association with a heavy object which
is normally not portable, except by lifting and
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carrying, which will be so operable at will that -

the object -can be raised and supported on the
.wheels for easy movement.

Another object is to provide a wheeled lifting
mechanism of the kind referred to which is simple
in construction, easy -to operate and readily
associated -to form a permanent part of an ob-
ject to be llfted and made movable on wheels.

A further and more-specific object is to provide
means for permanent association with a heavy
article of furniture having no casters on its legs,
such - as davenports, - settees and chairs, which
will enable a person at will to easily lift the article
of furniture off the floor and support it on wheels
so that it can be readily moved, as desn‘ed by

small pushing -or pulling forces.

Another object is: to so associate in a perma-
nent manner. with an article of furniture, lifting
mechanism of the kind described which will be
concealed beneath the article of furniture, yet
easily operable in-a convenient manner.

Other objects of the invention will become ap-
parent from . the. following description taken in
connection w1th the- accompanymg drawings in
which: -

Figure 1 is a top view of a lifting mechamsm
embodying my invention, said mechanism being
shown, for clarity, disassociated from the ob-
jects to be lifted; - :

Figure 2 is a side view of the lifting mechanism
shown in Figure 1, the parts thereof bemg in in-
operative positions;

Figure 3 is another s1de view of the llftmg
mechanism, but showing the parts moved to lift-
ing positions;

PFigure 4 is a front view of a davenport show-
ing the lifting mechanism associated therewith
and in operative condition whereby the daven-
port is raised and supported thereon for ready
and easy .movement on the wheels by pushing
or pulling;

Figure 5 is an end view of the davenport and
lifting mechanism showing the manner of at-
tachment of the upper frame structure to the
davenport, said mechanism being in inoperative
condition; .
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Figure 6 is a sectional view showing details of
construction, said view being taken on the line
6-—6 of Figure 3; ’

Figure 7 is an enlarged view showing the front
toggle employed in lifting, said toggle being in
its inoperative condition;

Figure 8 is a sectional view taken on the line
8—38 of Figure T;

Figure 9 is another enlarged view of the front
tozgle, but showing the parts in position assumed
when the lifting mechanism is operated to sup-
port the davenport thereon; and

Figure 10 is a sectional view taken on the line

-{8—10 of Figure 9.

My improved lifting mechanism is shown, by
way of example, as being particularly designed
for use with -a heavy article of furniture such as
o davenport, but it is -to be understood that it
can be associated. with other heavy articles of
furniture which are troublesome to move, or any
heavy articles other than furniture, particularly
thogse which are to be moved only periodically.
Tt is well known that heavy articles of furniture,
such as davenports and overstuffed chairs, are
very difficult for housewives to move when it is
desired to clean where these articles normally
set.  Because of this difficulty, many a heavy ob-
ject which should be moved and the floor cleaned
where it sets each time the room is. cleaned, is
not moved at all, or only on very rare occasions.

Referring in detail, first to Figures 1,2, 38,6, 7,
8, 9 and 10, the lifting mechanism structure per
se will be first described without reference to
its manner of association with the davenport with
which it is intended to be attached and be a
permanent part therecf. The lifting mechanism
comprises g lower frame structure, generally in-
dicated by the letter 1, and an upper frame struc-
ture, generally indicated by the letter U. The
lower frame structure is rectangular, having side
members 18 connected together at their ends by
end members 1f. As shown, the frame is made
from angle irons welded together, but these mem-
bers could be. of other material if desired. At
the corners of the lower frame member there

is secured, as by welding, brace structures in the

form of triangular plates 12. With these corner
braces the lower frame is made very rigid. -The
braces, in addition to making the lower frame
more rigid, provide a member to which wheels
in the form of casters C can be attached, said
casters comprising a wheel 13, an axle {4 carried
by a bearing I5 secured to an attaching plate
{6, all as best shown in Figure 6.

The upper frame structure U is made from
two longitudinally extending side members I7,
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shown as angle irons but may be other material.
These side members are of such length as to pro-
ject beyond the ends of the lower frame structure.
Each member {7 is arranged to be superposed
above a side member i3 of the lower frame struc-
ture and to be connected therewith. The con-
nection employed between a longitudinal mem-
ber 17 of the upper frame structure and a side
frame member 10 of the lower frame structure
comprises two links {8. The links 18 are of like
length, with the lower end being pivotally con-
nected to the side member {9 of the lower frame
structure by means of a pivot pin (9 -and the
upper end being connected to the longitudinally
extending member 17 by a pivot pin 20. Each two
connecting links 18, together with the members
10 and #7 with which they are connected, .form
a parallelogram pivotable at its corners and thus
-permitting the members {0 and 17 .to be either
in ¢lose juxtaposition or to be in spaced relation
with both members always being maintained in
parallel relation, the spacing being limited by the
length of links 18.

The upper frame structure comprising the two
longitudinally extending members I7 is arranged
to be connected by means of a rotatable shaft 21
which has bearing in the two members at its ends,
.said shaft being at right angles to the longi-
‘tudinal .axis of the said members. Fach end
of the shaft 21 has secured thereto, so as to be
rotatable therewith, a. short arm 22. Each of
‘these arms is carried by the shaft on the outside
of the member {1. Each arm, at its end away
from the shaft, is pivotally connected by means
of a pivot pin 23 with one end of a link 24 which
is slightly longer than the arm 22. The other
.end of this link 24 is pivotally connected by a
pivot pin 25 with the side member 18 of the
Jower frame structure I. The arm 22 and the
link 24, together, form a toggle connection be-
‘tween the frame structures and function in a
manner to cause the upper and lower frame
structures to move relatively away from or to-
ward each other, depending on the direction of
rotation of shaft 2{. The arms 22 and the links
.24 are arranged to have only a limited range
‘of .relative pivoted movement with respect to
each other when the frame structure is moved
apart, and this is accomplished by providing a
laterally extending abutment flange 28 on the
‘end of the link which is pivoted to the arm 22.
‘This flange 26 is so arranged that the arm 22
can. be swung relative to the link only to a po-
sition where its longitudinal -axis is-at a slight
angle to the longitudinal axis of the link 24. In
other words, the arm 22 and link 24 can have
relative piveotal movement with respect to each
other until the pivot pin 23 connecting the arm
and.link assumes a so-called over-center position
with respect to a line drawn between the axis
of the shaft 2{ and the pivot 25 of the link.
Such over-center position is clearly disclosed in
Figure 9. When the arm 22 and the link 24 as-
sume. the over-center.position, the upper frame
structure will be so spaced away from the lower
frame structure that the connecting links 18 will
be in a substantially vertical position, all as
shown in.Figure 3. The arms 22 and the links
28 forming a toggle on each side of the upper
-and lower frame structures can thus maintain
these frame structures in their spaced apart po-
sition so that the links 18 can support the upper
frame structure on the lower frame structure.
The toggles will prevent the upper frame struc-
ture from swinging on over because of the con-
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nection provided by the link and arm between
the upper and lower frame structure, and the
over-center conditioning will prevent the frame
structure from moving back.

To further insure that the over-center rela-
tionship of each arm and link will be maintained,
corresponding sides of the upper and lower frame
structures have connected therebetween relatively
strong -coil springs 271. It will be noted that
the springs are so connected between the frame
structures that they will tend to resist the move-

ment of the uypper frame structure relative to

the lower frame structure when the toggles are
so-operated by the shaft 21 as to move the upper
frame structure away from the lower frame struc-
ture.and into the position shown in Figures 3, 4
and 9. With this arrangement of the springs,
then when the upper frame structure reaches its
fuily raised position ‘and the toggles assume
over-center condition, as shown in Figure 9, the
springs will be -effective to maintain this over-
center condition of the toggle levers since their

pull'will'be such that the arms 22 will be yield-

ably held against the flanges 26 on the end of
the links 24 which are pivotally connected to
the arms.

Referring to Figures 4 and 5, the manner of

‘assoclating the lifting mechanism with a heavy

article of furniture such as the disclosed daven-
port will be described: The length of the longi-
tudinally -extending members 17 of the upper
frame structure is arranged to be such as to

-correspond substantially with the length of the

davenport. The ends of these members are pro-
vided with holes 28 whereby they can be secured

by means of lag screws 29, or other securing
‘means such as bolts, to the end cross frame mem-
‘bers ‘28 of the davenport, which members 39,

as will-be noted in Figure 5, have attached there-
to the legs 31 whereby the body of the daven-

‘port ‘is spaced above the floor upon which the

davenport- sets.

It will be noted from Figures 4 and 5 that the
lower frame structure L, when the upper frame
structure is attached as described, will be po-

‘sitioned beneath the central part 6f the daven-

port and inwardly from the front and back sides
thereof. The cross shaft 21 which is employed

1o move the two frame structures either toward

or away from each other will then be avproxi-
mately at the center of the davenport. The end
of ‘the shaft 21 which is to be operated will b=

‘adiacent the front side of the davenport and

in order that this shaft may be operated at

‘will, a hole 32 can be provided in the front panel
3% of the davenport, all as shown in Figure 4.

To ovperate the shaft 2!, there is provided s
crank Jever 34, as shown in Figure 1, such lever
havirg a, -cylindrical attaching hub 25 for re-

“ceiving the end of the shaft 21 which is arranged

to proiect heyond the lower frame structure af
its front side. To provide a detachable connec-

‘tion. hetween the hub 25 of the lever and the

shaft. the shaft is provided with a cross pin 2§
and the hub is provided with bayonet slots 37
to. receive the ends of the pin when the hub is
slinped onto the end of the shaft. It will thus
be seen that the lever 34 is attachable and de-
tachable at will from the shaft 21, and when the

lever is desired to he attached to the shaft to

operate the shaft, the lever can be slipped into
the hole 22 in the front panel of the daven-
port and engaged with the shaft. If it should
be desired to close the hole 32 in the front panel
for appearance sake, any suitable detachable
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cover or plug (not shown) can ‘be employed.

From the’ foregomg description it is believed
to be obvious as to the manner of operation of
my improved lifting mechanism. With the upper
frame structure attached to the davenport, as
disclosed, the davenport ican be supported on the
floor by its légs in the usual manner whenever
the lower and upger frames are conditioned to
be in their inoperative position, as shown in Fig-
ures 2 and 5 for example.. These positions of the
frame structures will be maintained by the ac-
tion of the springs 21. Under such conditions
the lower frame structure will be raised off the
floor so that the casters are not engaging the
floor, all as shown in Figure 5. This position will
result from the design of the lifting mechanism
in relation to the particular design of the daven-
port. - When the lifting mechanism is in this
condition, the casters and lower frame structure
will be sufficiently hidden beneath the davenport
s0 as not to be noticeable.

If, at any time, it should be desired to raise
the davenport and condition it so that it will
rest upon the casters of the frame structure, the
lever 34 is attached to the shaft ‘21 and then
rotated. in a clockwise direction as would be
viewed in Figure 4. -This movement of the lever
will cause, by operation of the toggle, a, move-
ment of the lower frame structure downwardly

with respect to the upper frame structure until ¢

the casters are brought into engagement with
the floor. -When this occurs, then the upper
frame structure will begin to move away from
the lower frame structure until the toggle as-
sumes the over-center icondition as shown in
Figures 3, 4 and 9. As the upper frame structure
moves upwardly away from the lower frame
structure after the casters of said lower frame
structure engage the floor, the entire davenport
will be raised off from the floor to the position
shown in PFigure 4. The davenport will then be
supported on the lifting mechanism and since
the lower frame structure is provided with cast-
ers, the davenport will be supported on the cast-
ers and it is then easily movable to any desired
position by pushing or pulling. Thus, it is pos-
sible for the davenport to be easily moved in
order that a thorough cleaning of the floor can
be made where the davenport normally sets,
After the cleaning, the davenport can be moved
back to its position and then lowered so that its
legs will support it directly on the floor. The
Jowering is accomplished by merely swinging the
lever 34 in a counterclockwise direction so as to
bring the toggle back from the over-center posi-
tion, after which the springs 27 and the weight
of the davenport will be effective to bring the
two frame structures together as shown in Fig-
ure 2. When the davenport again rests on its
legs, the lower frame structure will be pulled up
against the lower frame structure by the action
.of the springs 27. _

Being aware of the possibility of modification
in the particular lifting mechanism shown as
embodying the invention, it is not intended that
the scope of the invention be limited in any
manner except in accordance with the a,ppended
claims.

What is claimed is:

1. In a lifting mechanism for pemna,nent as-
sociation with a heavy article of furniture per-
mitting said article to be raised from the floor
and supported: on wheels for easy movement, an
upper frame structure attached to the bottom of
the article of furniture, a lower frame structure
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provided with wheels, means so connecting the

frame §tructures as to hold the lower frame

structure suspended above the floor, and means
for moving the lower frame structure down-

wardly with respect to the upper frame structure
to thereby plaice the wheels on the floor and for
then moving the upper frame structure up-
wardly with respect to the lower frame structure
to thereby raise the article of furniture off the
floor and suxpport it on the wheels, said last
named means comprising a shaft journaled in
one of the frame structures and extending lat-
erally across the structure intermediate the ends
thereof, means operable by shaft rotation and
acting on opposite sides of the frame structures
intermediate their ends for moving the frame
structures relatively away from each other, and
a lever detachable from the shaft for rotating
said shaft.

2. In a lifting mechanism for placing beneath

‘5, heavy object to thereby raise said object off

a, floor and support it on wheels for easy move-
ment, an upper frame structure for engaging
the bottom portion of the object, a lower frame
structure provided with wheels, pairs of links
pivotally connecting like sides of the structures
with each pair arranged in parallel relation,
means for moving the frame structures rela-
tively to each other as permitted by the links
and to positions where the links are substantially
vertical to the planes of the frame structures so
that the links will provide compression members
‘supporting the object on the wheels, and means
for maintaining the frame structures in object
supporting relationship including an over-
center toggle mechanism between the frame
structures on each side the1 eof and intermediate
their ends.
3. In a lifting mechanism for placmg beneath
a heavy object to thereby raise said object off
a floor and support it on wheels for easy move-
ment, an upper frame structure for engaging
the bottom portion of the object, a lower frame
structure provided with wheels, pairs of links
pivotally connecting like sides of the structures
with each pair arranged in parallel relation, and
means comprising toggles at the central part of
the frames and means operating the toggles in-
cluding a rotatable shaft journaled in one frame
structure and extending laterally across it for
moving the frame structures relatively to each
other as permitted by the links, said structures
when moved relatively so that the links are sub-
stantially vertical to the planes of the structures
causing the object to be lifted from the floor and
supported on the wheels.
4, In g lifting mechanism for placing beneath
a heavy object to thereby raise said object off a
ficor and support it on wheels for ready move-
ment, an upper frame structure for engagement
with the object, a lower frame structure pro-
vided with wheels, and means for moving the
frame structure relatively away from each other
and maintaining such relationship to thereby
raise the object from the floor and support it
on the wheels, said last named means comprising
a rotatable shaft journaled in one of the frame
structures, and toggle connections between the
frame structures and intermediate -their ends
with each having an arm links secured to the
shaft for rotation with the shaft and its other
link pivoted to the other frame structure, means
for so connecting the frame structures that rota-
tion of the shaft will so operate the toggle con-
nections as to cause the frame structures to
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move relatively away from each other, and coop-
erating means on the links of the toggle con-
nection for locking the links of the toggle con~
nections in- over-center positions to hold the
frame structures in spaced relation.

5. In a lifting mechanism for placing beneath
a heavy olbject to thereby raise said cbject off
a floor and support it on wheels for easy move-
ment, an upper frame structure for engaging
the bottom portion of the object, a lower frame
structure provided with wheels, pairs of links
pivotally connecting like sides of the frame struc-
tures with each pair arranged in parallel re-
lation, spring means connecting the frame struc-
tures for yieldably maintaining the frame struc-
tures in cleose relationship as permitted by the
links, a ftoggie connection between the frame
structures, means for operating the toggle con-
nection to thereby icause the structures to move
relatively away from each other against the ac-
tion of the spring means and as permitted by
the links, means for limiting the relative move-
ment of the links of the toggle connection to
over-center positions when the frame structures
assume such spaced apart relationship that the
parallel links are substantially vertical to the
planes of the structure.

6. In combination with g heavy article which
is adapted to normally rest on a flcor by means
of legs or like structure, of a lifting mechanism
therefor for raising the article and supporting
it on wheels and comprising a lower frame struc-
ture, wheels on said frame structure, an upper
frame structure, links pivotally connected to like
sides of the frame structure to thus establish a
parallelogram arrangement between the frame
structures permitting the said structures to move
relatively toward and away Trom each other,
means securing the upper frame structure to
the bottom part of the article in such manner
that the lower structure can assume a position
where the wheels are raised above the floor, and
means for moving the frame structures relatively
away from each other from the position assumed
when the wheels are raised above the flocor to
thereby cause the wheels to engage the floor and
the article to be raised off the floor and sup-
ported on the wheels, said last named means
comprising a leverage .connection between the
frame structures, and means for operating the
leverage connection to thereby apply forces act-
ing on the structures to move them away from
each other.

7. In combination with a heavy article which
is adapted to normally rest on a floor by means
of legs or like structure, of a lifting mechanism
therefor for raising the article and supporting it
on wheels and comprising a lower frame struc-
ture, wheels on said frame structure, an upper
frame structure, links pivotally connected to
like sides of the frame structure to thus estah-
lish a parallelogram arrangement between the
frame structures permitting the said structures
to move relatively toward and away from each
other, means securing the upper frame structure
to the bottom part of the article in such manner
that the lower structure can assume a position
where. the wheels are raised above the floor,
toggle connections between the frame structure
including links having ends pivoted together and
other ends pivoted to the framme structures, a
shaft extending laterally across the frame struc-
tures for operating the toggle connections with
the shaft being secured to a link of each toggle
-and providing. its pivotal connection with a
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frame structure, and means for rotating the
shaft to thereby operate the toggle-connections
and move the structures relatively away from
each other so that the wheels will engage the
floor and the article will be lifted from the floor.

8. In g lifting mechanism for permanent asso-
ciation with a heavy object provided with a base
portion having flat non-rotatable surfaces nor-
mally engageable with a floor or like surface and
having 'a space between the main body of the
object and the floor and within the outlines of
the floor engaging surfaces, said mechanism be-
ing positioned in said space and comprising an
upper frame structure, means for attaching the
frame to the object, a lower frame structure
positioned beneath the upper frame structure,
wheels on said lower frame structure, and con-
necting mechanism between the frame structures
operable to cause said frame structures to move
relatively away from each other to positions
where the heavy object will be lifted from the
floor or like surface and supported on the wheels
of the lower frame . structure or to cause said
frame structures to move relatively toward each
other and allow the object to again rest directly
on the floor or like surface, said connecting struc-
ture comprising links pivoted at their ends to
the frame structures, and means for swinging
the upper frame structure as permitted by the
links relatively to the lower frame structure.

9. In a lifting mechanism for permanent as-
sociation with a heavy object provided with a
base portion having flat non-rotatable surfaces
normally engageable with a floor or like surface
and having a space between the main body of
the object and the floor and within the outlines
of the floor engaging surfaces, said mechanism
being positioned in said space and comprising an
upper frame structure, means for attaching the
frame to the object, a lower frame structure posi-
tioned beneath the upper frame structure, wheels
on said lower frame structure, and connecting
mechanism between the frame structures op-
erable to cause said frame structures to move
relatively away from each other to positions
where the heavy object will be lifted from the
floor or like surface and supported on the wheels
of the lower frame structure or to cause said
frame structures to move relatively toward each
other and allow the object to again rest directly
on the floor or like surface, said connecting
structure comprising links pivoted at their ends
to the frame structures, and means for swing-
ing the upper frame structure as permitted by
the links relatively to the lower frame structure,
and means for meaintaining the upper frame
structure and the lower frame structure in such
spaced relation that the object will be sup-
ported on the wheels.

10. In combination with a heavy article of
furniture, of a lifting mechanism forming a
permanent part thereof for permitting the article
to be raised and supported on wheels for easy
movement, said mechanism comprising an upper
frame structure secured to the frame of the
article of furniture, a lower frame structure pro-
vided with wheels thereon, said lower frame
structure being of an area size less than the
area, of the bottom portion of the article of
furniture and said frame structures being so
related to each other and the furniture that the
lower frame structure can assume a position re-
tracted from the floor when the article is setting
normally on.the floor, and means connecting
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said frame structures and operable to move the REFERENCES CITED
lower frame structure away from the upper The followi i
frame structure to thereby raise the article of file of thi(s)‘g;fe;f:f erences are of record in the

furniture off the floor and support it on the ‘
wheels, said last named means comprising lever UNITED STATES PATENTS

mechanism connected between the frame struc- Number Name Date

tures, a rotatable shaft carried by one frame 202,560 Longking et al. —-___ Apr. 16, 1878
structure for operating the lever mechanism and 770,152 Bechtel oo Sept. 13, 1904
having an end positioned adjacent a side of the 934,480 Treiber _—o———__-- Sept. 21, 1909
article of furniture, and means for rotating the 9 1,129,775 Anthony oo Feb. 23, 1515
shaft including a member positioned for access 1,525,857 Bidmann oo~ Feb. 10, 1925
at a side of the article. 1,854,966 Unwin ——cee o Apr. 19, 1932
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