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Kenneth Russell Evans, Rocky River, and Ralph
'W. Thomas, Amherst, Ohio; said Evans assign-
or to Ernest E. Boyer, doing business as Boyer
Industries, Cleveland, Ohio - :
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. 'This invention relates to stands, and in par-
ticular to a vertically adjustable supporting stand.
It is an object of the present invention to pro-
vide 2 vertically adjustable stand of the positive
displacement type adapted to carry considerable
weight which is adjustable to an infinite number
of vertical locations between the limits of its
-travel, without the use of ratchet, gear or pin
locating mechanisms.

Another object is to provide a vertically ad-
Jjustable stand of the positive displacement type,
-utilizing a hollow piston operable within a cylin-
der and a load sustaining material flowable from
‘said piston to said cylinder which is simply de-
signed so that it has a minimum number of parts
and can therefore be produced more economically
than has been done in the past.

A further obJect is to provide a positive dis-
placement type stand designed and constructed
so that the load sustaining material will flow
freely from the piston to the cylinder and return
with a minimum of clogging or air locking.

Other objects and advantages of the present
invention will become apparent from the follow-
ing detailed deseéription accompamed by . the
drawings, in which:

Figure 1 is an elevational view of the stand,
with parts broken away, to illustrate features of
its construction; ) o

Fig. 2 is an enlarged sectional view, taken sub-
stantially on line 2—2 of Fig. 3;

Fig. 3 is an enlarged fragmentary view of a
portion of the stand; and )

Fig. 4 is an elevational view of the stand in
one of its operating positions, with parts broken
away, to illustrate the construction and opera-
tion.

Vertically adjustable stands of the positive dis-
placement type may briefly comprise a base mem-
ber, a cylinder member, a hollow piston operable
within said cylinder, a load supporting surface
on ‘said piston and a load sustaining material
flowable from within said piston into said eylin-
der so that when said piston is raised with respect
to said cylinder, the load sustaining material will
flow into said eylinder to a, sufficient height to
support said piston. - :

In the drawings a preferred form of ‘such a
stand is illustrated and comprises a roughly con-
ically shaped base member { which may be
stamped or forged from a relatively heavy piece
of sheet metal or otherwise formed to provide a
sturdy solid base. At the top of the base a well
or recess may be provided to accommodate an
end of a tubular member 2 which forms a work-
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ing cylinder. The cylinder 2 may be welded to
the base member { while its end portion is dis-
posed within the well in the base member, thus
affording an especially strong and secure con-

nection between the cylinder and the base mem-

ber. Disposed within the cylinder 2 is a second
tubular member or piston 3 of smaller diameter
than the cylinder member 2 and having a greater
length so that when the second tubular member
or piston 3 is inserted within the cylinder 2, it
will extend upwardly therefrom, as may be seen
in Fig. 1. At its lower end the tubular member
or piston 3 may have secured thereto a disk 4
of a diameter larger than that of the piston, but
slightly smaller than the interior diameter of
the cylinder 2. Thus, the disk 4 provides a pis-
ton head having a sliding fit with the cylinder
wall. At its opposite end the piston 3 may be
provided with a member § which performs the
functions of closing the upper end of the piston
and providing a load supporting surface. Pref-
erably this member is a strip of sheet metal of a
width approximately corresponding to the ex-
terior diameter of the piston and having its end
portions which extend beyond the piston inclined
upwardly so that the stand may be readily used
to adequately support objects having either a flat
or a curved undersurface..

At the upper end of the cylinder 2 a retaining
member 6 may be provided. As shown in the
drawings, the member 6 is 2 collar disposed within
and secured to the mouth of the eylinder and
having an inner. diameter only slightly larser
than the diameter of the piston 8 so that it may
have a sliding engagement with the exterior sur-
face of the piston 3. The interior diameter of
the retaining member is less than the diameter of
the disk 4 on the piston so that the piston is
prevented from being withdrawn from the cylin-
der. .
The interior of the hollow piston 3 may be
filled with a load supporting material T of any
suitable nature. In the past sand has been often
used and is satisfactory from the standpoint that
it is substantially incompressible. Fowever, it
has been found that sand has a tendency, par-
ticularly when contaminated, to cake and it is
highly objectionable for this reason. Metal balls
or shot will also provide a very satisfactory load
sustaining material, but since a large number
of these are required, this is relatively expensive
and unduly increases the cost of the stand. It
is accordingly preferred to fill the piston 3 with
small disks resulting from a punching operation,
which can generally be bought as scrap and will
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provide an extremely satisfactory load sustain-
ing material.

The disk 4 is provided with a port or opening
8 to permit free flow of the load sustaining ma-
terial T from the piston to the cylinder and from
the cylinder back into the piston. It has been
found that a very.desirable port or opening.is
providéd by a ‘substantially triangularly  shaped
opening in the disk &, as may best be seen in
Fig. 2. 'The apices of the triangle are positioned.
near the external periphery of the piston 5o
that the opening at these points extends to or
beyond the inner piston wall, obviating reentrant
corners at these three locatlons along_ the, cir-
cumference of the junction of the piston and fhe.
disk &. The sides of the triangle thus form cords’
on the disk 4 or piston head, thus forming flange
portions 8, shown best in Fig. 2, t0 adequately
support the piston on the load sustaining ma~
terial.
i The bottom of the well or Tecess. 1n the base
mfty be sealed' by a cover i1, This constructlon
pelmlts the stand to be assembled by inserting
the prston in the cyhnder and then securing .

5

returned to its position abuftting the base 1. If
pieces of the load sustaining material are dis-
posed between the flanges 9 of the disk 4 and
the base i, rotation of the base will expose the
portions of the triangular port 8 in the region
of its apices, affording entry of such pieces to the

_,mtermr of -the piston.
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the 1eta1nmg collar 6 at the mouth of the cylin- R

der to prevent dlsassembly of uhe plston and
cyhnder and 1nvertmg the stand so .that the
plston may be ﬁlled with the. 1oad sustammg
matemal through the aperture m
thls the cover {1 m,uy be secured {o the base .|
to seeure the load sustammg materlal vnthm
the assemblect stand If de51red ‘the cover H
may be removably secured 1o pexmlt access o
the mueuor ‘of the snand for cleamng or 1e-
placement of the lgad sustaining material should
thls become desu"able aiter extended usage.

“To facmtate freg ﬂow of the load sustaining
materlal and prevent air lockmg of the piston

and c,jllnder the cover i1 may be slightly bent, 40 o1

‘as shown in rlg , S0 that when it is secured
to ‘the: base a shght air vent, mdlca‘fed by the
numeral {2, will be prov1ded in the same man-
nel the me*nber promdmg the load supportmc
s ‘face at the top of the plston may bhe shghtly

'an‘an Vent mdwated by uhe numera,l is 1'1 Fig. 1,
“will be provided at the top of the piston.

In opemtmn the obJect to be supported on
)1fted to the approxrnate helght which 1t is de-
sired that it be supported The stand may be
‘placed benéathi the load in a position where the
Joad suoportme member 4 will have adequate
éontact with an undeisurface of the object and
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the p1ston lifted until the Ioad supportmg mem-

ber 5 i 'in contact with the object. As the p1ston
i§ lifted the load “sustaining material 7 within
the piston will flow into the cylinder and shortly
after the piston Has been raised to the desired

60

height, the portion of the cylinder beneath the

disk’ 4 will be filled with the load sustaining
materzal to such an extent that the weight of
the object to be Supported may be applied to
the stand end the load sustaining matberial in
the eyhnder will support the plston at substan-
tlally the "desived height. A load supportmg
nosw on of the stand is shown in Fig, 4.

“¥r'o Telease the stand and réturn it o its closed
posmon ‘the obJect being supported is lifted and
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the ‘stand “is removed and inveried. The load

sustalmng material will then flow from the cyl:m-
d.er into’ the” plston through the port g and in

may be telescoped unt11 the plston bead 4 is

4]

Tt is desirablé to facilitate smooth function-
ing of the device to maintain a film of oil on the
Cexterior of the piston and also on the individual
.pieces .of load sustaining material. This will
“{Astre ‘smooth movement of the piston and
smooth.-flow. of- the load sustaining material and
Wil also ] prevent rusting of the load sustaining
) . fﬂaiter extended usage the interior
of the cylmder and the load sustaining material
.hecome.contaminated with dirt or gummy, the
construction of the stand shown in the drawings
permits ready cleaning of these parts. It is
only necessary to immerse the stand in a bath of
‘;a sultable clea.nmg agent such as a soap,.a.de-
’ 50 enu or a mlxture ‘of

", and also may be readﬂy dramed ~therefrom,
After cleamng, lubrlcants (9T . TUS __reventatlves

:substantlal savmgs m the dnvestment .and shop
equipment can; be made a8 #he lifting .devices.are
.relatwely xpensive as compared to o stand em-

“As. may be seen, the stapd may be.made of a
minithum number of parts, all.of. which are simple
In design and may -be.readily produced. ¥or
economy of manufacture the parts may be
welded together and thus a very strong but in-
expensive stand can readily be made.

It will e’ understood that the foregoing de-
scription of. preferred embodiments of the inven-
tion is for the purpose of . explanation and il-
lustration and-is not intended to limit the scope
of the invention as descrlbed and claimed in the
followmg claims.

What we claim is:

1. An adjustable supporting stand which com-
prises a base member, a hollow cyhndncal mem-
ber extending upwardly from.said base member,
2 hollow piston slidably - mour!ted_ within said
cylindrical member, ‘a cover member for the
lower end of said -hollow piston member dis-
posed within said cylindriéal member, a load
supporting material of smooth surfaced regularly
shaped particles carried in said plston an aper-
ture in said cover member opéning into said
cylinder 6o permit free flow of load -supporting
material from said piston to said cylinder when
the plston is raised and from said cylinder fo said
piston when the stand is inverted, said aperture
having portions extending to the wall of said
hollow. piston member, and intervening support-
ing surfaces carried by saild cover member be-
tween, said :apertured portions and extending’
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radially inwardly of the wall of said hollow
‘piston member. :

2. An adjustable supporting stand which com-
prises a base member, a hollow cylindrical mem-
ber extending upwardly from said base member,
a hollow piston member slidably mounted within
said cylindrical member, a cover member for the
lower end of said hollow piston member disposed
within said cylindrical member, a load support-
ing material of smooth surfaced regularly shaped
particles carried in said piston, an aperture in
said cover member opening into said cylinder to
permit free flow of load supporting material from
said piston to said cylinder when the piston is
raised and from said cylinder to said piston when
the stand is inverted, said aperture having por-
tions extending to the wall of said hollow piston
member, intervening supporting surfaces carried
by said cover member between said apertured
portions and extending radially inwardly of the
wall of said hollow piston member, and normally
open vents in said piston and said cylinder to
facilitate free flow of said load supporting ma-~
terial between said piston and said cylinder.

3. A vertically adjustable stand which com-
prises a base member, a hollow tube secured to
said base to form a cylinder closed at one end by
a portion of said base member, a tubular member
of less diameter than said cylinder member, a disk
carried at one end of said tubular member, a
load supporting surface secured at the other end
of said tubular member whereby said tubular
member with said disk and said load supporting
member provide-g substantially closed piston
movable in sald cylinder, a free flowing load
sustaining material disposed in said piston, aper-
tured portions of said disk extending to the wall
of said tubular piston member at spaced points
about the circumference of said tubular piston
member, supporting surfaces of said disk adja-
cent said apertured portions for engagement with
said load supporting material to support said
piston, and a restricted portion at the open end of
said cylinder having sliding engagement with
sald piston, said restricted portion having a

10

15

20

smaller diameter than said disk to prevent with-
drawal of said piston member from said cylinder.

4. A vertically adjustable stand which com-
prises a base member, a hollow tube secured to
said base to form a cylinder closed at one end
by a portion of said base member, a tubular
member of less diameter than said cylinder mem-
ber, a disk carried at one end of said tubular
member, a load supporting surface secured at the
other end of said tubular member wherehy said
tubular member with said disk and said load sup-
porting member provide a substantially closed
piston movable in said cylinder, a free flowing
load.- sustaining material disposed in said piston,
an aperture through said disk to facilitate flow of
the load sustaining material between said piston
and said cylinder, said aperture having the form
of g substantially triangularly shaped opening
with the apices of said triangle disposed in the
region of the piston wall and the sides of said tri-
angularly shaped opening comprising chords on
the head of said piston to provide flange portions

. 'which engage said load sustaining material and
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support said piston, vents in said piston and said
cylinder to facilitate free flow of said load sustain-
ing material between said piston and said cylin-
der, an inlet through said base to said cylinder to
pbermit filling said piston with load sustaining ma-
terial after assembly of said stand, and a cover for
said inlet. )

KENNETH RUSSELL EVANS.

RALPH W. THOMAS.
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