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To all whom it may concern:

Be it known that I, Epwarp WesLey BUr-
GEsS, a citizen of the United States, residin
in the city of Milwaukee, county of Milwau-
kee, and State of Wisconsin, have invented
a new and useful Improvement in Storage-
Buildings and Hoists, and do declare that
the following is a full, clear, and exact de-
scription thereof, such as will enable per-
sons skilled in the art to which the inven-
tion pertains to make and use the same, ref-
erence being had to the drawings hereto at-
tached for disclosure as to certain details
of the construction. :

This application, covering the combina-
tion of a storage building and the hoist used
therein, is a division of my former appli-
cation filed Feb. 11, 1919, Serial No. 276,329,
in which the storage building structure is
claimed per se, and patented June 22, 1920,
No. 1,344,617 :

My present invention relates to a storage
building and a hoist used therein, which,
while especially designed for a specific pur-
pose, are capable of use for many general
storage purposes.

The storage building hereinafter disclosed
has been designed for construction as an ad-
junct to a plant conducting very large op-
erations in connection with the manufacture
of automovile frames, and in which the
daily production of the plant has reached
such proportions that the problems attend-
ing the expeditious handling and storing of
such daily output have assumed a very seri-
ous aspect, and have rendered imperative
the demand for a new type of construction
- of storage buildings, to overcome the inade-

uacies and consequent inconveniences of
the storage buildings now used for like pur-
poses. : '

In storing large quantities of articles,
such as automobile frames, which although
very bulky are yet light in weight in com-
parison to their bulk, the demands for stor-
age space increase very rapidly. Such arti-
cles as automobile frames cannot be stacked
in piles containing more than a limited num-
ber of frames, for the reason that the weight
of the several frames in the pile is liable
to distort the frames at the bottom thereof.
Tn addition, the number of such frames
which may be so stacked or piled, is limited

to such number as will constitute a stack or
pile which may be handled conveniently as
a unit, it being the practice for reasons of
economy as well as expedition, to so handle
such stacks or piles as units in storing auto-
mobile frames. Hence, if ground floor stor-
age ouly be used, the cost of a storage build-
ing of ample dimensions will require an out-
lay much out of proportion to the results
secured, to say nothing of the needless waste
of time required to transport the frames
over the long reaches of such a building.
The practice of storing in a smaller build-
ing having several floors, is expensive and
inefficient, and open to the objection that
too much time is requirved to transfer the
stacks or piles of frames to the floor trucks
and distribute them over the several floors

of the building, and to withdraw them from

storage.

I have invented a storage building and so
constructed it that the objections to the
former methods of storing are completely
eliminated, and I do this at a minimum
structural cost for the building. My im-
proved storage building will cover on%,y the
usual or a comparatively smali area of
ground, but in external appearance will re-
semble a building having a height of sev-

eral stories. However, the building will be’

clear from the ground floor to the roof, ex-
cept for the skeleton frame .work used in
my system of storage, and I have thus re-
leased for storage purposes practically the
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whole of the cubical area oi that part of

the interior of the building set apart for
the storage of frames and other automobile
arts.

The building is of good factory construc-
tion, with a trussed roof. Rising from the
floor aud extending to the rocf at suitable
places in the interior of the building, are
several parallel rows of columns which at
certain levels are provided with brackets for
supporting a series of longitudinal string-
ers, such brackets and stringers extending a
limited distance into the aisles formed by
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the said parallel rows of columns. A wide.

space between the stringers supported by
one row of columns and the stringers of the
next row is preserved, and inte and through
this space the carrier or cradle for convey-
ing the material to be stored may be moved,
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both vertically and horizontally. A mono-
rail hoist system, supported at the top of
the columns, is arranged centrally over each
aisle, and on the track of this system travels
an electric hoist, to which is attached the
cradle for the material to be stored. The
material to be stored, in the present instance
consisting of a stack or pile of automobile
frames, all of the frames constituting such
stack or pile being of uniform construction,
will be carried by the eradle into the select-
ed storage level or section to position for
storage, and deposited crosswise of the aisle,
upon the stringers supported by the verti-
cal columns forming the aisle, and which
columns form the side walls of the storage
aisles. .

In the manufacturing plant in connection
with which the storage building herein de-
scribed is being erected as an adjunct, the
organization is such that automobile frames
are produced by mechanical devices operat-
ing upon a schedule providing for the com-
pletion of a given number of frames per
minute. - Upon completion, the frames are
stacked or piled at a point within the reach
of the mono-rail system carrier cradle,
which latter immediately transports the
stack or pile of frames to the selected place
of storage, and returns for another load.

The provision of superposed storage
levels or sections, created by the stringers
extending slightly into the storage aisles,
necessitates the use of a carrier cradle of
peculiar construction. The cradle which I
have devised for this purpose is in the form
of a skeleton, and is open at one side and at
both ends. These structural features en-
able me to move the cradle laterally to re-

ceive the stack of frames, and to transfer
the stack to its place of storage by passing

the cradle into the storage level and de-

. positing the load by resting the projecting
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" such raw material.

ends of the stack of frames on the stringers.

The storage building is provided with a
receiving station and with a shipping sta-
tion, to each of which a railway will be run,
so that unloading raw materials as well ag
loading the finished work for shipment may
be performed within the enclosure of the
storage building.

I gropose to reserve the floor of the build-
ing for the storage of raw materials, such as
the steel sheets or plates used in the manu-
facture of automobile frames, and at a suit-
able distance overhead have arranged a low-
level mono-rail hoist system for handling
The clear spacé above
that reserved for the storage of raw ma-
terials, and its coGperating mono-rail hoist
system, is divided by the brackets and
stringers, before referred to, into a plurality
of sub-spaces suitably proportioned to the
height of the stacks or piles of automobile

1,369,393

frames which can be conveniently stored
therein.

65

In the drawings accompanying this speci-

fication,

Figure 1 is an exterior view of a storage
building in which my invention has been
embodied. '

Fig. 2 is a broken sectional plan view,
showing generally the outlines of the stor-
age building, together with tue arrangement
of the columns supporting the storage
means, and the course of the mono-rail hoist
systems employed in the building.

Fig. 3 is a sectional view in elevation, on
the line 3—3; Fig. 2, looking in the direc-
tion of the arrows, Fig. 2.

Fig. 4 is a sectional view in elevation,
likewise broken out, on the line 4—4, Fig. 2.

Fig. 5 is an enlarged view. showing in
perspective, the manner in which the col-
umns, brackets and stringers forming the
storage structure are assembled, such parts
being formed of I-beams and channel bars.

Fig. 6 is a diagrammatic rear view of the
hoist and cradle, and showing the arrange-
ment of the cables whereby the cradle is
stabilized while being passed into the stor-
age level. :

Fig. 7 is a view of the cradle, looking

from the side of Fig. 6.
" Referring to the drawings, in which Figs.
2, 3 and 4 are sectional views of a storage
building, of suitable construction, a series
of parallel rows of vertical columns A, A’,
rise from the floor to the roof. Set in each
of the walls of the building is a row of
other vertical columns, A2, A3, the latter
being -alined with the rows of columns in
the open interior of the building. These
columns together with the walls of the
building, rest upon suitable footings, as is
customary in building constructions, and
the roof structure is supported at the top
of the said walls and columns.

At the right hand end of the building, as
viewed in Fig. 3, a portion of the floor is
left clear and set apart for use as a re-
ceiving station, and a similar space at the
left hand end of the building is left clear
and set apart for use as a shipping station.
A railway is run to each of these stations,
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so that railway cars bearing raw materials -

may be discharged within the building at
the receiving station, and likewise, cars may
be loaded for shipment at the shipping sta-
tion. Or, the shipping station may be used
as a receiving station for .raw materials, or
vice versa. ,

A gauntree crane C; is located over the
railway at the receiving station, and a trans-
fer bridge D is likewise located at the ship-
ping station. The uses of these mechanisms
are well known, and their construction will
not be further described. '
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At intervals, the vertical columns ave kied
by longitudinal beams A®, and cross beams
A3 at a level some distance above the floor,
and the space between the said beams and
the floor, and between the railway stations,
is yeserved for the storage of raw materials,
such as the steel sheets or plates, from which
the automobile frames are made.

Suspended from the cross beams A, over
the steel storage space, is the track E, of a
low-level mono-rail system, the course of
which is shown in Fig. 2, and which ex-
tends centrally of the longitudinal aisles
formed by the rows of vertical columns.
This track E is continued over the receiving
station, and at the end of its longitudinal
runs, merges into a line parallel with and
directly over the railway at such station.
Suitable switches are provided at all junc-
tions, for directing the traveling electric
hoist E/, upon which ever track may be de-
sired. As indicated at # in the upper right
of Fig. 2, the track may be extended beyond
the building and the hoist may be used to
carry materials into the building.

The gauntree crane C is employed, among
other purposes, for unloading the sheet
metal plates from the railway car. These
plates are deposited on the station platform,
where they will be evened up. The hoist E,
of the low-level mono-rail system, is equip-
ped with a series of electro-magnets I%,
which when energized and lowered into con-
tact, are adapted to pick up the stacks of
sheet metal plates previously unloaded
from the car by the gauntree crane, and
evened up. The hoist will then carry such
plates into the selected aisle for storage at
a designated place, upon reaching which the
magnets will be deénergized, and the stack
of metal plates allowed to rest in the evened-
up condition. When not in use, the gaun-
tree crane will be moved along its track
until it rests at one side of the building, and
out of position to interfere with the move-
ments of the hoist E’. ‘

The transfer bridge D, like the gauntree
crane, will be run to the side of the building
when not in use, or when it is desired to
clear the shipping station for the movement
of the mono-rail hoist, hereinafter described
as operating at the shipping station.

It has been found desirable to leave an
open bay F, through the longitudinal cen-
ter of the building, between the rows of
column A’, A’, for various purposes.

At suitably spaced points above the level
of beams A% and A%, the vertical columns
A; are provided with double brackets A°,
which are attached at their mid-lengths to the
columns A. These brackets may be formed
of sections of I-beams or of channel bars.
At their free ends, the brackets A®, support
stringers A", formed of channel or I-beams
which extend longitudinally of the building,

through the aisles formed by the vertical
columns. The columng A’, which border on

the bay F, and the columns A?, set in the

side walls of the building, are provided with

single brackets A' and A®, respectively,
which extend into the adjacent aisles. The
single brackets thus supported, carry string-
ers A7 complementary to the stringers across
the respective aisles. The columns A and

"A’, are braced by diagonal tie rods A°. The

longitudinal stringers divide the aisles
formed by the vertical columns into open-
end storage levels or sections.

A track (i, of a high-level mono-rail sys-
tem hoist is supported at the top of the
vertieal columns A, A7, A% and A3, and over
this track moves an electric hoist G’. The
course of the track is indicated diagram-
matically in Fig. 2, from which, as well as
from Fig. 4, it will be seen that the track is
arranged centrally over the aisles formed
for the storage of stacks or piles of automo-
bile frames. A spur 7, of the track extends
into the bay F. as indicated in Fig. 1. As
in the case of the low-level track I, the
track G. will be provided with switches at
all junctions, so that the hoist may be di-
rected into any desired storage aisle. \

One use to which I propose to put the bay
., is to install therein an apparatus for
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painting the automobile frames. Upon com-

pletion of the painting operation, the frames
will be automatically delivered at a suitable’

level under the spur v, of the track G, and
in position' to be taken by the hoist G’; to
the desired place for storage.

The hoist (3", is provided with a skeleton
cradle G2, which is open at one side and at
hoth ends, as indicated in Fig. 7, for the
reception of a stack of automobile frames
G3. The stack of automobile frames to be
stored will be suitably supported on blocks.
so as to allow a clearance sufficient for pass-
ing the lower. fingers of the cradle under
such stack, and thus the stack is received in
the cradle by lateral movement of the hoist,
under the direction of the operator.

The hoist will now move the cradle with
its load to the desired storage level, and then
into the aisle, and to the place in the level
selected for storage, where the hoist will
deposit the load upon the stringers A7, the
stack of automobile frames thus bridging
the distance between the stringers in the
aisle at that particular level. The outer
ends of the lower frame in the stack, pro-
jecting beyond the sides of the cradle, rest
upon the stringers, and thus thestack is
stored. In passing along the aisle to the
place selected for storage, the stack of
frames will move eclear of the stringers
above as well as those below, and also clear
of the columns, and upon depositing the
load by letting out the cables, the eradle will
be free from any contaet with the stack,
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and can then retire for another load. The
beams or bars comprising the stringers A7,
are provided with a frame supporting sur-
face ¢’ upon which the ends of the lower
frame of the stack of automobile frames
will'rest, when the stack is deposited in its
storage position. The said frame support-
ing surface ¢’ is reinforced by the vertical
web a™, whereby rigidity of the means upon
which the stored articles rest is achieved,
and deflection thereof under the weight of
the stacks of frames is prevented.

At the left of Fig. 4, I have indicated the
progress of the storing operations. The
start is made by filling the remotest space
in any given level, then storing until the
level has been filled, whereupon the next
level above will be filled, and so on. After
the aisle has been stored, the next aisle will
be taken. However, as a matter of conven-
ience in removing the frames from storage
for shipment, I have found it advisable to
store only frames of a given type and uni-
form size in one aisle, using different aisles
for frames of different types and sizes.

When the frames are to be shipped, a

hoist G, operating over the shipping sta-
tion, will take the stacks of frames from the
storage aisles, and deposit them upon the
floor of the station, in position for conven-
ient loading in railway cars. The hoist used
in withdrawing the frames from storage
may be the hoist used for placing the
frames in storage; or, it may be a different
hoist but of like construction, both operating
over the track G. ‘
"~ Great quantities of light parts may be
stored in my building, by using bins of suit-
able dimensions for holding such small
parts. These bins are handled and con-
veyed by the hoist and its cradle, just ag,
are the stacks or piles of automobile frames..
I have indicated one of such bins at z, n
storage position at the right of Fig. 4.

From what, has hereinbefore been dis-
closed, it will be obvious that my new and
improved storage building has as its great
advantage the complete utilization for stor-
age purposes of what is practically the solid
cubical area of the space set apart for stor-.
age. It will be obvious also, that this result
is secured by a system of superposed storage,
such as would require a building of similar

*dimensions to be provided with several floors

for the reception of the same amount of
material.

The results flowing from the use of my
invention are that in a building of given

length, width and height, T am enabled to

dispense with the several floors, and yet
pack the storage space solidly from bottom
to top, with but a slight allowance of space
for occupation by the skeleton frame work
used in my storage system.

1,369,393

The stack of frames will be received by
the pendent cradle of the hoist in a state of
equilibrium, so. that there will be no uneven
movements of the load during transporta-
tion to storage. This cradle, which is of the
peculiar form described, is a necessity in the
operation of my invention. It will receive
the load by relatively lateral movement
through the open front thereof, and will dis-
charge the load when the latter has been
placed in storage position, simply by retir-
ing after the cradle had been f};'eed from
engagement with such load. The provision
of the open ends, from which the frames
project, enables me to bring about the dis-

. engagement and deposit of the load by rest-

ing the free ends of the latter upon the
stringers supported by the columns. The
rows of columns, which form the side walls
of the storage aisles, are set apart such dis-
tances as will permit the uncbstructed pas-
sage of stacks of frames into the open ends
of the storage levels, without contact with
the columns. In the building embodying the
invention, the rows of columns are set
eighteen feet on centers, with a clearance of
nine feet between the stringers in each aisle,
at the storage level. But in erecting a stor-
age building in accordance with my inven-
tion, the proportions will be such as to meet
the requirements of the particular case.
The low level hoist and the storage space,
which latter in the construction hereinbe-
fore described, has been designed for the
storage of heavy materials, may be omitted
and the whrle of the storage "area of the
building be converted into storage levels of
the kind described, without departing from
the spirit of my invention. Broadly, ry in-

vention resides in a construction in which

storage aisles are formed by rows of columns
which support stringers extending laterally
from the columns into the aisies to divide
the aisles into storage levels or sections, ir-
respective of any auxiliary storage provi-

. sions, combined with a hoist system operat-

ing to carry the articles to be stored into
the storage levels..

Figs. 6 and 7 show the cradle of peculiar
form which I use in connection with the
hoist. The cradle H is constituted of a
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rectangular rear frame A, braced diagonally

as shown in Fig. 6, with arms A' extendin,

horizontally from the top member thereof.
Fingers A% extend from the bottom of the
frame in parallelism with the arms A%, and
are of a length at least equal to the width
of the frames of the stack to be received by
the cradle. Viewed in plan, the cradle has
four sides, approximately equal in length.

A Dbar A% extending between the free ends

of the arms A%, and parallel with the top
member of the rear frame A, contributes to
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location of the said bar A® is indicated by
dotted lines in Fig. 7. At each of the four
upper corners of the cradle a guiding pulley
%* is mounted, and about each pulley a cable
#3, fastened to the hoist at 2° and extending
diagdnally to the pulley as indicated in Fig.
6, is passed. From the pulley A*, the cable
leads to a winding drum on the hoist. This
arrangement of the cables is such as to main-
tain the cradle in a state of equilibrium, and
insure its passage with the load into the
storage level without lateral vibration or
contact with the stringers during such pas-
sage. All of the cables are under equal ten-
sion and the take-up of the winding drumis
is synchronous. The various movements of
the cradle in taking up a load and deposit-
ing the same in the selected place for stor-
age, have already been described.

Having thus described my invention, what
T desire to secure by Letters Patent is:—

1. A storage building, the interior of
which is provided with rows of columns
which form storage aisles open from bottom
to top, and a plurality of longitudinal string-
ers supported by the columns, and subdivid-
ing the aisle into a series of superposed stor-
age levels, combined with a hoist to carry a
stack of automobile frames into the aisle,
and deposit the stack on the stringers at the
storage level by bridging the aisle.

9. In a storage building, a skeleton frame
work composed of columns which form open
storage aisles, and a plurality of longitudi-
nal stringers which subdivide the aisles into
a series of superposed storage levels, com-
bined with a traveling hoist supperted by
the columns over the aisles and adapted to
carry articles to the desired level and place
for storage on such level. '

3. In a storage building, the combination
of a skeleton frame work composed of rows
of vertical columns forming storage aisles
open from bottom to top and a plurality of
stringers supported by the columns for sub-
dividing the aisles into a series of storage
levels, with an overhead railway, the track
of which is arranged centrally with respect
to the aisles, and a hoist traveling on the
railway to carry articles to the desired level
and place for storage on such level.

4. A storage building containing a skele-
ton frame-work composed of a series of ver-
tical columns arranged in rows to form stor-
age aisles open from bottom to top, stringers
supported by the said columns at different
levels, and a traveling hoist arranged at the
top of the frame-work, and adapted to carry
stacks of automobile frames to the different
storage levels and deposit such stacks on the
stringers by bridging the aisle, ‘

5. A storage building containing a skele-
ton framework composed of rows of columns
dividing the space into open storage aisles, a

plurality of stringers supported by the col- .

B

umns and dividing the aisles into superposed
storage levels, and a traveling hoist adapted
to carry a stack of automobile frames to any
storage level and deposit the stack thereon
by bridging the space between the stringers
at each side of the aisle.

6. A storage building having rows of col-
umns therein forming storage aisles, cross
beams connecting the columns and dividing
the aisles into lower and upper storage
spaces, stringers supported by the columns
above the cross beams and dividing the up-
per storage space of the aisles into a series
of superposed storage levels, and a traveling
hoist system to carry a stack of automobile
frames to any storage level and deposit such
stack by bridging the open space between
the stringers at such level.

7. A storage building having rows of col-
umns therein forming storage. aisles, cross
beams connecting the columns to divide the
aisles into lower and upper storage spaces,
a low-level hoist system supported by the
said cross beams, longitudinal stringers sup-
ported by the columns and dividing the up-
per storage space into superposed storage
levels, and a high-level hoist system to carry

"a load to any storage level and deposit such

load at the selected level by bridging the
space between the stringers at each side of
the aisle.

8. A storage building having rows of col-
umns which separate, the interior into open
storage aisles, stringers supported by the
columns and dividing the aisles into super-
posed storage levels, a hoist system provided
with a pendent cradle open at the front and
at both ends for the lateral reception of a
load, the ends of which project beyond the
cradle, and to convey such load into the de-
sired storage level and deposit it upon the

70

75

80

85

90

98

100

105

stringers. by bridging the space between the

game. :

9. Tn a storage building, a hoist provided
with a pendent cradle, which is open at its
front side and at both ends, for the lateral

reception of a stack of automobile frames of

a length exceeding that of the cradle, in com-
bination with a skeleton frame-werk com-
posed of rows of columns forming storage
aisles, and stringers supported by the col-
umns and dividing the aisle into a series of
superposed storage levels, whereby the cradle
may enter the storage level and deposit its
load by engaging the projecting frames with
the stringers.

10. In a storage building, a frame work
forming the walls of and dividing the in-
terior of the building into storage aisles,
stringers supported by the said dividing
walls and sub-dividing the aisles into a series
of superposed storage levels, in ‘combination
with ‘means to carry a load into 'a storage
level and deposit the same therein by bridg-
ing the space between opposite stringers and

110

115

120

125

180



s

free from engagement with the said dividing
walls. ‘

11. A storage building the interior of
which is divided by parallel walls into stor-
age levels open from bottom to top, longi-
tudinal stringers supported by the said walls
in opposed relation and sub-dividing each
aisle into a series of storage levels, in com-
bination with a traveling hoist supporting a

10 cradle adapted to enter a storage level and

1,360,393

deposit its load therein by bridging the
space between opposed stringers.

In testimony whereof I have signed my
name at Milwaukee, this 4th day of Febru-
ary, 1920. :

E. W. BURGESS.

Witnesses:
W. F. Woorar,
C. Truro. OSTERBERG.



