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METHOD AND APPARATUS FOR SHIPPING FLAT GLASS 
WITHOUT'PACKING CASES 

SUMMARY OF THE INVENTION 

The present invention provides for the shipping of plate 
glass without the use of conventional wooden cases and em 
ploys shipping material which can be reused inde?nitely. The 
shipping material is returnable if desired in the same truck 
trailer or railroad car in which ‘the shipment of glass was 
delivered by ‘the shipper to the user. 
The quantity of glass sheets to be shipped is divided into ‘two 

sections and the glass sheets of each section are arranged in 
edgewise standing and slightly leaning position with paper or 
other interleaving material between them. Each section may 
be subdivided to make loads that can be picked up and han 
dled by a conventional crane. The normal crane load is about 
two tons so that three loads of 4,000 pounds each or less will 
make up a section. 
The outside face of each section is supported at a small 

angle to the vertical and leaning towards the outside of the 
truck or car. The inside face ‘of each section is approximately 
parallel to the outside face and therefore also leans towards 
the wall of ‘the truck or car. The adjacent faces of the two sec 
tions, near the center ‘of the car, are disposed at asmall angle 
to each other leaving an upwardly widening space between 
them. Lateral support is provided for the outer faces of the 
two sections of glass sheets, this support being in the form of 
narrow A-shaped triangular frames. A pair of these A-frames, 
rigidly interconnected, is placed near each ‘end of the mass of 
glass and in substantially the same crosswise plane. 
The ‘two sections of the mass of .glass sheets are maintained 

in contact with their respective A~frames by their ‘own weight 
and by means of a wedge-shaped locking device which 
desirably is in the form of an openwork faces frame which is 
placed in contact with the adjacent faces of the two sections of 
glass. This wedge device is provided with adjustment 
mechanisms in the form of tumbuckles or expansion screws, 
for example, by which the opposite faces of the wedge ‘can be 
forced apart thereby applying pressures in opposite directions 
to the inner faces of the two masses of glass. Such pressures 
not only maintain the angular relationship between the :glass 
faces, but strengthen the columnar structure provided by the 
standing edgewise formation of each of the glass sections. This 
prevents lateral movement of the standing glass sheets and 
prevents breakage. 
The lower ends of each pair of A-frames are ?rmly con 

nected together, as also are their upper ends. That is to say, 
they are set at the proper spacing to accommodate the par 
ticular pack or mass of glass and this spacing will not be 
changed regardless of the lateral pressure which is applied by 
the adjustable wedge device acting on the inner faces of the 
glass sections in line with the pair of A-frames. After the ad 
justable wedge device is in place the structure as a whole 
might be de?ned as a bridge structure so that the whole 
framework or “rig" and glass from .a very strong structure. 
The .A-frames of each pair are interconnected by suitable 

brace members extending lengthwise of the glass mass and of 
the truck or car body. These members as well as the cross 
members interconnecting the bottoms and tops of the A 
frames of each pair are removably secured .in position. When 
the shipment of glass reaches its destination and the glass has 
been unloaded all of these parts may be separated from one 
another and the “hardware" comprising the A-‘frames and’ 
their interconnecting members together with the adjustable 
wedge devices are to be disassembled. They can be packed 
closely together, for example, at the front of the truck or car 
body, in‘such a way as to occupy a small amount of space so 
that a comparatively full load of merchandise can be carried 
by the truck on its return trip. This hardware includes certain 
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stop ‘members for engaging one or both ends of the masses of , 
glass sheetsand which will be described later on. 75 

2 
The method and apparatus of our invention provides many 

advantages in shipping glass sheets. For example, sheets of 
various dimensions may be shipped, the weight can be 
properly distributed over the axles, and the glass can be 
loaded and unloaded by the use of a sling so that handling the 
‘glass one sheet at a time is avoided. Also the pack of glass, 
split into two sections which are locked together by the ad 
justa'ble wedge device, “builds" a strong monolithic load with 
a minimum of padding. The weight of the leaning glass‘ sec 
tions against the A-frames aids the adjustable wedge device in 
holding the glass against the A-frames. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective view showing the various 
parts of the shipping apparatus or framework of the invention; 
FIG. .2 is a fragmentary section taken along line 2-2 in’ FIG. 

1; 
FIG. 3 is :a rear end view of the shipping framework in posi 

tion in a truck trailer bodyand loaded with glass; , 
FIG. v4 is a detailed fragmentary view to illustrate the stop 

members; _ 

FIG. 5 is a view somewhat similar to FIG. 3 showing a 
modi?cation; and ‘ 

FIG. 6 is a view similar to FIG. 4 showing a further modi? 
cation. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring first to FIG. 1 the shipping framework for a unit 
or pack of glass comprises a front pair of A-frames l0 and 11 
and 'a rear pair of such frames 12 and 13. These four A-frames 
are ‘substantially alike and they are made preferably of steel 
such :as channel members and flat bars. Front A-frame 10 for 
example .is constructed of a channel member 14 which is on 
the inside “of the A-frame and an outer channel member 15. 
These members are joined near their tops along a sloping line 
16 and maybe welded together, and at the bottom they are 
welded or bolted to an elongated base member 17 which 
serves to interconnect the two front A-frames 10 and 11. 
The two rear A-frames 12 ‘and 13 are similarly constructed 

and connected to a rear elongated base member 18. These two ._ 
base members 17 and 18 serve to rigidly interconnect the bot 
toms of the ‘respective pairs of A-frames in such manner that 
once assembled the distance separating these pairs of A 
frames cannot be changed, although the base members may be 
lengthwise adjustable if desired. Front A~frames l0 and 11 are 
rigidly connected together at the top by means of a rigid tie 
bar 21, and the tops of the rear A-frames 12 and 13 are con 
nected together in a similar manner. Each of the base mem 
bers 17 and 18 as shown, is made of steel channel sections 19 
and 20, their ?anges meeting and being welded together (FIG. 
4). The A-frames ‘are placed in the body 25 of a truck, trailer 
or railroad freight car as indicated diagrammatically in FIG. 3, 
the two base members 17 and 18 being nailed as at 8, or other 
wise secured, to the floor 27 of the truck or car body. 
The front A-frames l0 and 11 and the rear frames 12 and 13 

are interconnected by means of side rails. Various arrange 
ments of these rails ‘may be used. As shown there is a lower 
horizontal pair 28 and an upper horizontal pair 29. The op 
posite ends of these rails are removably secured to the outer 
A-frame members 15 in any convenient way such for example 
as by bolts 30. Also two diagonal crossing side rails 31 and 32 
are provided on each side and these may be bolted to the A 
frames. A series of bolt holes as illustrated may be provided in 
the end portions of all of the side rails in the interest of ad 
justablility in ‘order that the assembly may receive “long" or 
“short” glass. ‘ 

The glass sheets are received on pairs of supporting pads 33 
and 34 of appropriate cushioning material arranged on the 
base members 17 and 18. These protect the edges of the glass 
sheets. Also the inner vertical channel members 14 of each of 
the 4 A~frames have facing members 35 mounted thereon 
which may be of a cushioning material such as rubber felt, “ 
Celotex” or the like. 
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After shipping framework has been set up as indicated in 
FIGS. 1 and 3, the framework is ready to receive the glass 
sheets constituting the unit or pack to be loaded. This pack is 
divided into two approximately equal portions or sections, one 
of which rests against the slightly inclined surface of the two 
left-hand A-frames l0 and 12 as shown in FIG. 3, and the 
other section rests against the surfaces of the right-hand A 
frames 11 and 13. 

Although these groups or sections of glass plates may all 
have the same dimensions, it frequently occurs that plates of 
different dimensions are to be transported, and as shown each 
of the two groups is divided into three subsections containing 
glass sheets 36, 37 and 38 on the left-hand side (FIG. 3) and 
sheets 39, 40 and 41 on the right-hand side. Although shown 
as having the same height the glass sheets of these subsections 
may be of different heights or lengths to a reasonable degree. 
As shown it so happens that the glass plates of groups 36 

and 39 are of the same height.'The right-hand section of glass 
plates (FIG. 3) rests upon pad 34 and the left-hand section on 
pad 33, the glass sheets all standing in edgewise position on 
these two pads. The outer subsection 38 on the left-hand side 
in FIG. 3 but on the right-hand side in FIG. 1 rests against the 
A-frames l0 and 12, and the outer section 41 on the right 
hand side rests against A-frames 11 and 13. The adjacent glass 
sheets of each subdivision are in ?at contact with one another 
although interleaved with paper or other material and form a 
laminated columnar structure. However, spacers 42 of any 
suitable material may be placed between the adjacent sub 
groups of di?‘erent dimensions. , 

A sling passed around a desired number and weight of glass 
sheets may be used for lowering the glass into position as 
above described in an open truck trailer body. Also if desired, 
instead of first placing the shipping framework in the trailer or 
railroad car body, the framework may be assembled and the 
glass placed upon it as the glass is produced, or in other words 
the whole assembled ' “hardware" and glass can be “ 
prepacked” and the entire unit, glass and hardware then 
placed in the shipping vehicle. However before this is done the 
central angular locking device 43, or adjustable wedge device 
shown in FIGS. 1. and 3 is to be placed in position within the 
central angular space between the two main sections of glass 
sheets as shown in FIG. 3. One of these devices is to be placed 
between the front A-frames 10 (FIG. 1) and 11 and a second 
such device between rear A-frames 12 and 13. 
Each of these adjustable locking devices 43 consists of two 

rigid arms in the form of channel members 44 and 45 having 
facing members, 46, similar to facings 35, mounted on their 
outside ?at surfaces. These two members 44 and 45 are inter 
connected by turnbuckles or expansion screws 47 and 48 the 
function of which is to force the two members apart after they 
are placed in position as shown in FIG. 3 with the facing 
member of channel member 44 in contact with the left-hand 
section or group of glass and the facing member of channel .45 
in contact with the surface of the right-hand glass section. 
Each of the members 44 and 45 is provided at the bottom 

with a pin or ?nger 49, and these are received within a slot 9 in 
the upper faces of each of the base members 17 and 18. 
At the top of locking device 43 there is the tie bar 21 which 

serves a double purpose. One is to maintain the upper ends of 
channel members 44 and 45 in alignment, and the other pur 
pose is to rigidly interconnect the tops of the two A-frame 
members between which the particular angular locking device 
43 is applied. The tie bar or crossbar 21 and the locking device 
43 constitute a single assembly. Consequently the arrange 
ment is such that the upper ends of members 44 and 45 are 
permanently but adjustably connected with crossbar 21. 
Crossbar 21 is shown in cross section in FIG. 2 where it will 

be seen that the channel member which is the main member of 
the crossbar is in inverted position and the edges of its ?anges 
are interconnected by means of a ?at plate 22 which is welded 
to these ?anges. Plate 22 has a longitudinal slot 23 and within 
this slot there is a T-shaped member 24 of the lower portion of 
which is welded to member 45. It will be understood that 
member 44 is similarly connected to crossbar 21. In order to 

20 

25 

30 

40 

45 

50 

55 

60 

65 

75 

4 
removably connect the opposite ends of crossbar 21 with the 
tops of the associated A-frames, a downwardly facing slot 64 
having a ?ange 65 at its outer end is provided at each end of 
member 21. 
When it is desired to place the tie bar and locking member 

assembly 21, 43 in position, the assembly is lifted, utilizing a 
ring 66 at the center of the tie bar, and lowered into position 
such as shown for example in FIG. 3. Slots 64 receive the 
upper ends of the A-frames and ?anges 65 engaging the outer 
portions thereof and holding the A-frames in rigidly spaced 
relation. After this is done the tumbuckles 47 and 48 are 
operated to force apart the two members 44 and 45 of the 
locking device or adjustable wedge 43. 

This forces to the right-hand and left-hand hand the masses 
of glass so as to hold them firmly against the channel members 
14 of the respective A-frames l3 and 12 as shown in FIG. 3. It 
will be understood that the turnbuckles 47 and 48 for the 
locking device 43 which is positioned between A-frames l0 
and 11 are also operated as just described, with the result that 
the laminated columnar structures of the two glass masses are 
greatly strengthened to prevent breakage. 
The details of the connections between each of the turn 

buckle devices 47 and 48 and the members of the locking 
device 43 are illustrated in FIGS. 1 and 3. The turnbuckle 
rods, such as rod 67, are of T-shape and the crossmembers 68 
thereof are received in apertures 69 in the ?anges of the as 
sociated channel members, such as channel member 44. 
To prevent the forward shifting of the edgewise standing 

groups of glass plates if the truck should make a “panic” stop, 
holders 50 and 51 are provided on the front end of the glass 
load. These may be formed in any desired way to provide rigid 
upstanding plates 52 to engage the front portions of the glass 
sheets somewhat as shown in FIG. 4. These plates may be ad 
justably ?xed to a steel base member 53 by bolts 530 which 
may be secured to the ?oor 27, for example by means of 
spikes as indicated at 54 and also by welding at 53b to base 
member 17. FIG. 4 shows plate 52 of holder 51 in contact with 
a group of glass plates which may be subgroup 38, and plate 
52 of holder 50 in contact with glass sheets of a different 
dimension which may be subgroup 37. When the glass is 
shipped in a railroad car the holders 50 and 51 are placed at 
the rear as well as the front of the glass load. The whole weight 
of the assemblage (glass and rig) acts to hold down the rig in 
cluding the panic stop. 

FIGS. 5 and 6 show a modi?cation of the shipping 
framework when the glass is to be shipped in a trailer having a 
“drop bottom.” The arrangement and construction of the 
shipping framework is substantially as described above except 
that the base member 17a has a central dependent section 55 
which conforms to the shape of the bottom of the trailer. 
Although not shown this base member may be made adjusta 
ble lengthwise as previously described. 
The drop section 55 forms a well in which a central group or 

mass of glass plates of extra large size may be shipped. As 
' shown this central group is divided into two subgroups 56 and 
57 of somewhat different heights, but they both rest edgewise 
on their bottom edges on a pad 58 similar to pads 33 and 34. 
The remainder of the pack or mass of glass sheets to be 

shipped is shown as being divided into two, groups 59 and 60 
which are mounted in leaning position against A-frames such 
as shown at 61 and 62. These A-frames are identical in con 
struction with A-frames 10-13. v v 

In the situation presented instead of using a single angular 
spacing framework or locking device 43, two of these devices 
43 are employed, one on each side of the central vertical 
groups of glass 56 and 57. These devices are adjustable as 
previously described and provide pressures which consolidate 
the three groups of glass plates into a strong monolithic load, 
each of the groups of glass plates being in effect a laminated 
columnar structure. 

FIG. 6 shows a modi?cation of FIG. 5 where the two groups 
of glass plates 56 and 57, instead of being in vertical position, 
are arranged parallel to the outside groups 59 and 60 which 
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lean against the respective A-frames. To accomplish this 
spacers 63 of built-up steel frames are employed to separate 
group 564 from group 59 and group 57a from group 60 and to 
maintain them in parallel relationship. Only a single angular 
spacing framework or locking device 43a is required, this 
being identical with device 43 previously described but 
mounted centrally of the load. 
We claim: 
1. A framework for shipping in a car two sections of glass 

extending lengthwise of the car in opposed angular upright 
edgewise position and each section composed of a mass of ?at 
glass sheets, said framework comprising: 

a. two pairs of A-shaped frames, the frames of each pair 
being disposed in a common crosswise plane near the 
respective opposite ends of said glass, each pair of A 
frames being removably secured in laterally spaced rela 
tion to each other crosswise of the car by, 
1'. a rigid base member, and 
2. a rigid tie member secured to the tops of said A-frames, 

. one A-frame of each pair providing lateral support for the 
outer side of one of said lengthwise sections of glass lean 
ing there-against at an angle to the vertical, 

10 

20 

c. the inner surfaces of said lengthwise sections being angu- ' 
larly separated from each other at’ an upwardly widening 
angle, and 
a frame device in V-shape disposed in the plane of each 
pair of said A~frames in the upwardly widening angle 
between the inner surfaces of said lengthwise sections of 
glass sheets, said framework including means for adjust- 
ing the pressure thereof against said inner surfaces. 

2. A shipping framework as set forth in claim 1 in which said 
V-shaped device has two rigid arms extending between said 
top tie member and said base member, the opposite ends of 
said rigid arms being slidably connected with said respective 
members. 

3. A shipping framework as set forth in claim 1 in which the 
rigid tie member is provided with a crosswise slot adjacent‘ 
each end, said respective slots receiving the upper ends of the 
respective A-frames for holding the A-frames in rigidly spaced 
relation. 

4. A shipping framework as set forth in claim 1 in which the 
crosswise base member for each A-frame has two side sections 
at the same level for supporting two masses of glass and a cen 
tral section disposed at a different level and adapted to receive 
a third mass of glass, and two wedge-shaped locking devices 
disposed one on each side of said third mass of glass and en 
gaging the adjacent side surface of said mass and the surface 
of the glass mass on the adjacent side section of the base 

- member. 

5. A shipping framework as set forth in claim 4 in which the 
central section of the base member is disposed at a lower level 
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6 
than the side sections. 

6. A shipping framework as set forth in claim 5 in which the 
central lower section of the base member supports two masses 
of glass disposed with their outer surfaces parallel and with the 
adjacent surface of the outer glass mass resting on the ad 
jacent side section of the base member leaving an upwardly 
widening angular space between the two glass sections on the 
central lower section of the base member, a wedge-shaped 
locking device disposed in said angular space, and a spacing 
member having parallel side surfaces disposed between each 
of the outer glass masses and the adjacent central mass. 

7. In a shipping framework for at least two similar sections 
of glass each composed of a mass of ?at glass sheets separated 
only by interleaving material in upright edgewise position, said 
framework comprising two pairs of A-shaped frames, the 
frames'of each pair being disposed in a common plane near 
the respective opposite ends of said sections, the A-frames for 
each of said sections being removably secured in laterally 
spaced'relation to each other by a crosswise base member, 
also the two A-frames of each pair which are on the same side 
of said framework being interconnected by a plurality of brace 
members which are removably secured to said A_-frames, one 
of said sections of glass sheets caning against the inner surface 
of one of the A-frames of each pair and being supported by 
said base member, a similar section of flat glass sheets being 
similarly arranged with respect to the opposite A-frames of 
each pair, the inner surfaces of said two sections of glass 
sheets being disposed at an upwardly widening angle to each 
other, and means for maintaining said angular separation of 
said inner surfaces, the combination therewith in which the 
crosswise base member for each A-frame has two side por 
tions at the same level for supporting two masses of glass and a 
central portion disposed at a different level and adapted to 
receive a third mass of glass, and two wedge-shaped locking 
devices disposed one on each side of said third mass of glass 
and engaging the adjacent side surface of said mass and the 
surface of the glass section on the adjacent side of the base 

' member. 
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8. A shipping framework as set forth in claim 7 in which the 
central portion of the base member is disposed at a lower level 
than the side portions. 

9. A shipping framework as set forth in claim 8 in which the 
central lower portion of the base member supports two masses 
of glass disposed with their respective outer surfaces parallel 
with the adjacent surface of the glass mass resting on the ad 
jacent side portion of the base member leaving an upwardly 
widening angular space between the two glass masses on the 
central lower portion of the base member, a wedge-shaped 
locking device disposed in said angular space, and a spacing 
member having parallel side surfaces disposed between each 
of the side glass masses and the adjacent central mass. 


