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1 o
The present invention relates to a roller for
use in moving heavy objects and partlcularly
‘useful in hauling out boats.

Cylindrical rollers have been used from time ‘

immemorial to move heavy objects. Such rollers
have been employed frequently to facilitate pull-
ing boats up on the land when they are too heavy
to be carried conveniently by hand. The use of
such rollers greatly facilitates the operation of
moving any object, but it is stbject to the disad-
‘vantage that the rollers do not roll freely on ir-
regular surfaces. Since the shore line of most
bodies of water is rather rough-and irregular or
is undesirably soft, it is generally necessary, when
hauling. out a boat, to provide ways on-which the
rollers rest. The necessity of providing not only
relatively large and heavy rollers buf .also the
ways required for such operations has-entirely
prevented the use of rollers on most occasions
when it is desirable to pull a boat up on a shore.

Accordingly, it is the general object of the pres-
ent invention to provide an improved roller for
the purpose mentioned which not only rolls free-
1y on extremely irregular surfaces and soft or

sandy ground but which is.convenient to trans-

" port or stow in a boat and which, if desired may
be used as a life preserver. .

A further object of the present 1nvent1on 1s
to provide a roller in the form of an envelope

which may be inflated with air or 11qu1d and to

provide in connection with such a roller means
to facilitate inflation. .

Another object of the invention 1s to prov1de a
special roller of the type ment1oned smtable for
yse in moving other forms of heavy obJects such
as machinery, pianos and the like.

Other objects and advantages of the ‘inven-
tion will become apparent from the following
specification, the drawing relating thereto ‘and
the claims hereinafter set forth.

In the drawing:

Figure 1 is a side elevational view, partly in
section, showing the manner in wh1ch the im-
proved roller of the present invention is used
for hauling a boat out on the land;

Figure 2 is an enlarged long1tud1na1 section
through the bottom portion of the supported boat
showing the manner in which the roller operates
over irregular terrain;

Figure 3 is a transverse section through a-boat
supported on the roller of the present invention;

Figure 4 is a side elevation of one form of the
improved roller;

‘Figure 5 is a fragmentary sectmn taken on the
line 5—5 of Figure 4;. .
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Figure 6 is a transverse section taken on the
line 6-—6 of Figure 4;

Figure 7 is a developed view showing one form
of blank from which the roller may be formed;

Figure 8 is a side elevation of a modified form
of the roller;

Flgure 91is a transverse sectmn taken on the
line 9——9 of Figure 8; and

Flgure 10 is a side elevat1on of a further form
of roller adapted for use in moving other forms‘
of heavy obJects

In accordance with the present invention, roll-
ers employed in moving heavy obJects such as
boats are constructed in the form of a closed
a1r-t1ght envelope formed of ﬁex1b1e sheet, mate-
rial in such 3 manner that when 1nﬂated they
form a_ generally cyl1ndr1ca1 roller The pre-
ferred form of roller which is pecuharly adapted
for use in handlmg rowboats and sailboats of a
size not exceedmg approx1mately twenty feet in
length is preferably inflated only at or very
shghtly above atmOSphenc pressure. Conse-
quently, it flattens to a very material ‘extent un-
der load, thus d1str1but1ng the weight over a rela-
t1vely large ground area and also conforming to
the shape of the hull of the boat and distributing
the supportmg force over a relatively large area
on the boat. A m1n1mum of two rollers and pref-
erably three is used in the usual manner to sup-
port, the boat while it is pulled upwardly on the
shore Thus as shown in Figure 1, the boat i
is supported on a pair of rollers 2 and 3, which.
rollers are carrying the entire weight of the boat
Whlle it is being pulled upwardly. A third roller
4 is placed upon the shore ahead of the boat in a
pos1t10n to receive the weight thereof shortly be-
fore the boat rolls off the rear roller 2. It will be
observed that the unloaded roller 4 is circular in
cross section, whereas the loaded rollers 2 and 3
are flattened to a material extent, as indicated
in connection with the roller 2 in Figures 2 and 3.
As there shown, the roller is so flattened that it
not only distributes the weight over a large
ground area and conforms to the shape of the
hull to distribute the supporting force uniform-

"1y over a large hull surface, thus avoiding load

concentrations on the hull, buf it also conforms
to irregularities in the ground surface. Thus, as
shown in Figure 2, the roller may roll freely over
a relatively large boulder §, which would be diffi-
cult or impossible to traverse with a rigid roller.
In this respect, the action is similar to that of
track-laying ‘devices, but would be more accu-
rately described as “road-laying.” B

In order to facilitate the rolling action, particit-
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larly over irregular terrain, it is essential that
the material of which the roller is formed be as
flexible as possible. The preferred material is
sheet rubber reinforced by fabric covering, al-
though other flexible sheet-like materials, such
as unreinforced rubber or fabrics impregnated
with rubber or other plastic materials capable of
rendering them air-tight, may be used. Armored
treads and the like may also be secured to the
roller, if desired.

In order to obtain the most satisfactory roll-

ing action, the main load carrying or central sec- -

tion of the roller should be approximately cylin-
drical in form because all points-on the top por-
tion of a eylindrical roller, even though if is flat-
tened to varying degress along its length, travel
the same distarice for a given arc of rotation of
the roller. This eliminages twisting of one por-
tion of the roller sbout its own axis relative to
another portion. In this connection, some small
deviation from the true cylindrical form 4s per~
missible. Thus, the roller may te of-double coni-
cal form; that is, formed ‘of two truncated cones
joined -either at their bases or at their smailer
sections, provided theineluded conical angle does
not exceed approximately twenty degrees. Such
a roller is regarded -as approximately eylindrical
within the meaning of the present application.

In addition to the -above, in -order to prevent
departures from the -approximately cylindrical
form of the roller in its free inflated state, it is
important that the material of which the roller
is formed be relatively inelastic. By that it is
meant that under the loads and conditions of use
the ‘material should not streteh to ‘any material
extent. ‘Thus, if the roller is formed of unrein-
forced rubber, the thickness and character of the
rubber should be such that no appremable
stretching occurs under the maximum pressm es
encountered in normal use. In the case of the
preferred form of rcller for use in handiing hoats
not exceeding twenty feet in length, hereinafter
described in greater detail, it is preferred that
the roller be inflated at or ‘only slightly above at-
mospheric pressure. Such rollers, when suppoit-
ing the weight of a boat, collapse to such an ex-
tent that the maximum internal pressiire does
1ot exeeed ‘approximately five pounds per square
inch in any case. Such low préssures, however,
are ample to carry ',thekn’ecessary loads in view
of the large area of contact between the roller
and the boat and supporting surface. Conse-
quently, for such a roller, the unreinforced Tub-
ber material need only be sufficiently strong to
withstand internal pressures of approximately
five pounds per square inch ‘without material
stretching.

For best results with an atmospheric pressure
inflated roller of the type -described above for
use on small boats, the diameter of the roller
should ke between six and eighteen inches and
the ratio between its length and diameter be-
tween three and seven to one. With these pro-
poritions, the degree of flattening which resuits
in use and the maximum pressure developed as a
result of such flattening will not be excessive. 1t
willi be appreciated, however, that within the
range of sizes specified it is preferable to use the
larger rollers for larger boats, and vice versa.
Boats in excess of twenty feet in length are sel-
dem hauled out of the water execept where dry-
docking equipment is available and, accordingly,
the principal need for a voller of the present in-
vention is in connection with boats -of smaller
size.
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The roller of the present invention may be ¢ori-
structed in any desired manner, so long as it em-
bodies a central approximately cylindrical sec-
tion, closed end portions and suitable means for
inflation and sealing. However, it is desirable to
provide a roller which, when deflated, will fold
flat without any wrinkling. Consequently, for
this purpose the roller may be formed from a
single sheet of material cut in the form illus-
trated in Figure 7. As there shown, the material
is cut in generally rectangular form with a pair

-of projecting tapered end sections at each end.

Thig material is then rolled in the form of a cyl-
inder -and the -edge 6 bonded, stitched or other-
wise secured to the edge T in an air tight manner.
The tapering edges 8 and § are similarly secured
together, as are the edges 10 and {1, the edges {2
and {3, and the edges 14 and 15. The resulting
roller has g true cylindrical center section when
inflated, but the end sections, while of conical
form, have shoulder cérners which do ot blend
with the surface of the cylinder. -Asa result, sorie
wrinkling will oceur gt the ends of the roller.
This has no adverse effect upon the performance
of the roller in actual use, since the end portions
do not ordinarily carry ‘any load. The slightly
impaired appearance of the inflated roller is a
minor disadvantage compatred with the fact that
the roller will fold -completely flat without
wrinkles when deflated and thus may be more
conveniently stored thana roller having true co-
axial conieal ends. It will be appreciated, how-
ever, that, if desired,‘other forms:of end construcs
tions may be empicyed which ‘will produce -an in-
flated roller free from wrinkles if the flat fold-
ing characteristic is not ‘desired. -

As best shown in Figures 4 -and 5, an inflating
device is provided at one end of the roller 2.
This device comprises a fexible rubber tube {6
which is passed through an opening 17 located
in the position best shown in Figures 4 and 7
and suitably bonded to the material in .an air
tight manner. The tube 18, which is prefer-
ably formed of rubbker, is ,»so:ft and flexible and
has relatively thin walls and a relatively large
internal digmeter.  The tube is preferably so
molded or otherwise formied that when straight-
ened in the manner shown in Figure 5, it will
tend to remain open in order to facilitate fill-
ing ‘of the roller from the atmosphere, in the
manner hereinafter described. After the roller
is inflated, the tube 16 may Le rolled upon itself,
in the manneér mdmated in dotted lines in Fig-
ure 5, and then ‘cldmbed ‘against the -adjacernt
surface of the ‘end portion of the roller by means
of a flap 1|1, which is secured at one end at 8
to the roller -and is provided at its -opposite end
with a suitable fastening ‘device, such as-a shap
8 adapted to ‘co-operate ‘With ‘a maiting shap
fastener 28 secured to thé rolier on the opposite
side of the tube {6, The rolling of tube 16 effec-
tively -closes and ‘seals ‘the opening ‘in an air
tight manner, and the flap {7 Pprevents un-
rolling of the tube.
~ The roller may be inflated by mouth, if de-
sired, but, since initial internal pressure in ex-
cess of atmospheric pressure is unnecessary, the
roller may be inflated by simply -causing or per-
mitting it to assume its fully inflated form while
the tubz 16 is open, since this will draw in an
adequate quantity of atmospherie air. -Any suit-
able means may be provided, if desired, to ‘facili-
tate such mechanical expansion of ‘the roller for
the purpose of -drawing in the necessary air, ‘such
as the provision of suitdble Hoops or disks
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mounted at the ends of the cylindrical section
of the roller, which tend to hold the ends in a
form which is circular in cross section.. If such
hoops or disks are secured to the roller at the
bases of the conical end portions, it is only neces-
sary to apply tension to the ends of the roller
to cause the hoops or disks to occupy spaced
parallel planes, in which they fully expand the
roller and draw in the necessary atmospheric
air. It will be appreciated, however, that hoops
or disks which are secured to the ends of the
cylindrical portion of the roller will cause
wrinkling in the center section when the roller
is deflated. Consequently, in Figures 4 and 5 is
shown an aiternative arrangement which elimi-
nates wrinkling of the center section of the roller.
As there shown, the roller is provided with a
pair of parallel disks 21 and 22 having suitable
perforations 23. The disks are not connected
to the roller except by means of three ropes or
other tension members 24, which are connected
at one end to equally spaced points about the
periphery of the disk and are joined together
and connected to an externally extending rope
25 at the apex of the conical end portion of the
roller. 'The two disks Zf and 22 are also con-
nected at their central points by means of a
rope or tension member 26. With this arrange-
ment, the application of tension to the rope 28
and a tab 27 formed on the opposite end of
the roller forces the two disks 2§ and 22 into
spaced parallel planes and expands the roller
into its fully inflated position, shown in Figure
4. The required end tension may be effected
conveniently by stepping on the rope 25 and
pulling upwardly on the tab 27, in the manner
indicated in dotted lines in Figure 4.  As soon
as the roller hag assumed its fully inflated form,
the filling tube {6 may be rolled up and stcured
at the dotted line position of Figure 5. The
roller will then be filled with air at atmospheric
pressure and in condition for use.

A modified form of expanding device is illus-
trated in Figures 8 and 9. As there shown, the
ends of the roller are provided with internal rings
28 which are secured together by three ropes
or tension members 29 spaced equally about the
periphery of the rings. The ropes 29 are
wrapped around and tied to the respective rings
and then extended and joined together at the
apex of each conical end section, the joined ends
at the lower conical end portion, as viewed in
Figure 8, being connected to an externally ex-
tending rope 30, while the joined ends at the
upper conical end portion are secured fo the
tab 31. This form of expanding device operates
in the.same manner as that described in con-
nection with Figures 4 and 6.

While the above described expanding devices
are advantageous in that they eliminate the need
for inflating the roller by mouth, they are not
essential because, due to the low pressure re-
quired, inflation by mouth is not difficult. While
under most circumstances air inflation of the
roller is preferred, it will be apparent that the
roller may also be filled or partially filled with
liquid, such as water. This may be advanta-
geous when it is necessary to move a boat in shal-
low water, since it is somewhat difficult to sink an
air inflated roller into position beneath a boat.

Boat rollers of the type described may not only
be folded and stored in a very small space when
not in use, but are useful as life preservers and
dock buffers during ordinary operation of water-
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craft and hence may be carried to advantage in
inflated condition.

For extremely heavy duty moving operations,
such as would be required in the moving of heavy

machinery or pianos, higher internal pressures

and smaller roller diameters are preferred. Thus
there is illustrated in Figure 10 a modified form
of roller adapted for this type of usage. As
there shown, the roller is formed with a cylindri-
cal portion 82 and end sections 33 and 24 which
are.suitably bonded to the center section to pro-
vide an airtight envelope. In order to withstand
the higher pressures encountered in the use of
this type of roller, substantially heavier ma-

‘terials are employed and the end sections are

preferably provided with hemispherical ends, as
illustrated. One suitable type of material for
use as the central body section is the type of
material used in heavy duty fire hose, which
consists of a seamless woven casing and a rubber
innerliner bonded thereto. The end sections
may be made of similar material in molded form.

In view of the relatively heavy pressure re-
quired and the large amount of energy stored in
a, roller filled entirely with compressed air, which
energy is, of course, released upon any rupture of
the roller, it is preferred for most purposes to fill
such rollers largely with a liquid, such as water,
leaving only sufficient air under pressure to per-
mit the desired degree of flattening of the roller
under load. Accordingly, there is provided on
the end section 33 a fitting 35 adapted to fit a hose
or pipe coupling and having a closure sealing cap
36. The fitting 35 may be used to make suitable
connections to a source of water or other liquid
under pressure for filling the roller. In order to
permit escape of a desired quantity of air during
the liquid filling operation, the end section 33 of
the roller is also provided with an air fitting 31
having a sealing cap 38. The fitting 37 may be
left open during a portion of the liquid filling
operation and then closed during the completion
of the liquid filling operation, in order to build
up a limited volume of air pressure. The fitting
37 may also be used for filling the roller entirely
with air or other gas when desired.

- The form of roller illustrated in Figure 10 and

described above is used in the same manner as

the boat roller previously described. It is par-

ticularly advantageous when it is required to

move heavy objects over irregular ground, uneven,
floors, door sills or other similar obstructions
which would otherwise seriously impair the eifec-

tiveness of rigid rollers.

While several forms of the invention are illus-
trated and described herein, it wiil be apparent
that variations in the design and details of con-
struction may be indulged in without departing
from the spirit of the invention or the scope of
the appended claims.

What is claimed is:

1. A roller for use in moving heavy objects over
irregular surfaces, comprising an airtight en-
velope formed of fiexible sheet material which is
incapable of appreciable stretching, said roller
having an approximately eylindrical central load
carrying portion and closed end portions, the end
portions of said roller being tapered and each
being formed by a sheet of material which when
developed flat is in the form of two isosceles tri-
angles, the bases of said triangles being -con-
nected to the end of said cylindrical portion and
the sides of said triangles being connected to-
gether in the completed roller so that the roller
as & whole will fold flat without wrinkling when
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deflated;. and means: in one. of said: end portions
defining a closable inflating opening..

2, A roller for use in movinhg heavy abjects aver
irregular surfaces, comprising an airtight. en-
velope formed of flexible but relatively inelastic
sheet material with- an approximately eylindrical
central load: carrying portion and: closed end poxr-
tions, means in one of said end: portiens:defining
a closable inflating opsning, means associated
with said envelope for mechanically expanding
it from a flattened form in order to draw fluid
into the same at atmospheric pressure, said last
mentioned means comprising & pair of circular
members of the same diameter as said cylindrical
portion and positioned within the same at its
ends for causing the cylindrical portion to assunie
cylindrical form when the two circular members
are held in spaced parallel planes, tension ele-
ments within the envelope connecting. said. cir-
cular members together, and additional tension
elements connecting at least three equally spaced
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paints about- the cireumference of each eircular
member with the adjdcent end portion of the
envelope whereby said circular members: are
pulled into spaced parallel planes by the tension
elements when tension: is applied to the ends of
the envelope.
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