
July 10, 1962 T. A. SPlLLlOS 3,043,452 
APPARATUS FOR HANDLING STRIP 0R BAR MATERIALS 

Original Filed July 9, 1953 6 Sheets-Sheet 1 

7 FIG.| . 7 

/ . 
/ a 

2 I l \ ' iH / I I l / 
5 E ' ‘ 

/ i i E\ J: / 
/ | l s c 2 T / 
_—-- \- 1: 

®U+_\_ I - I 

E i g . 

é 

INVENTOR: 

THEMUS ASPILLIOS 

BM, QM, 
65W $ 



Original Filed July 9, 1955 

July 10, 1962 T. A. SPILLIOS 3,043,452 . 

APPARATUS FOR HANDLING STRIP OR BAR MATERIALS 

6 Sheets-Sheet 2 

55 - 

INVENTOR: 

THEMUS A. SPILLIOS 
‘Wm; 49M 
6M‘ 05 

ATT'Y 



July 10, 1962 T. A. SPILLIOS 3,043,452 
APPARATUS FOR HANDLING STRIP 0R BAR MATERIALS 

Original Filed July 9, 1953 6 Sheets-Sheet 3 

FIGS 
INVENTOR: ‘ 

THEMUS A. SPlLLIOS 

‘BY/W), (9M, 
6M‘ @WW 

ATT'Y 



July 10, 1962 T. A. SPILLIOS 3,043,452 
APPARATUS FOR HANDLING STRIP OR BAR MATERIALS 

Original Filed July 9, 1953 6 Sheets-Sheet 4 

FIG. 6 95 

ATT‘Y 

27\ 

INVENTOR; 

THEMUS A. SPILLIOS 
29 B"/,£“%;_,/ 190%‘ I 

M‘ ?w 



July 10, 1962 T. A. SPILLIOS 3,043,452 
APPARATUS FOR HANDLING STRIP 0R BAR MATERIALS 

6 Sheets-Sheet 5 Original Filed July 9, 1953 

INVENTOR: 

THEMUS A. SPILLIOS 
BY 

' ATT'Y 



July 10, 1962 T. A. SPILLIOS 3,043,452 
APPARATUS FOR HANDLING STRIP OR BAR MATERIALS 

6 Sheets-Sheet 6 Original Filed July 9, 1955 

.11. . ....... ........ -, .... -- :51 p s .01 v .,,f F. 
_\||1.li |1-||||1l lllll‘lllll .- .. 

llllllhlll‘ I 

.F ‘ l . l . . . 1mm ||||||||||||||||||||| l 

_|.\|- -lmiil 5-1%} nu“ ....... rm 
_| . l . I . . 1 1 1 | | I | | I | . 1 1 | | 1 | | l |\ |\|11|||| n¢\ 

l 

U 

WW1, M, 

2 3 GE 

ATT'Y 



United States Patent 0 
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3,043,452 
APPARATUS FOR HANDLING STRIP OR BAR 

MATERIALS 
Themus A. Spillios, 1415 Ashland Ave., River Forest, Ill. 
Application Oct. 17, 1960, Ser. No. 64,238, now Patent 5 
No. 2,992,749, dated July 18, 1961, which is a continua 
tion of application Ser. No. 367,057, July 9, 1953, now 
abandoned. Divided and this application May 29, 
1961, Ser. No. 113,179 

(Cl. 214-164) 5 Claims. 

This invention relates to storage apparatus for ‘heavy 
flexible material having a high length-to-width ratio. It 
will be described with reference to apparatus for storing 
bundles of metal rods, but the invention is readily adapted 
generally for storing heavy elongate materials of a ?exible 
nature. 
The present application is a division of my application 

Serial No. 64,238, ?led October 17, 1960, now Patent No. 
2,992,749, the latter application in turn being a continua 
tion of my application Serial No. 367,057, ?led July 9, 
1953, now abandoned. 

It is customary in the ?nished steel industry to deal in 
bars, rods and tubes in quantities and sizes having what 
might be termed standard dimensions. Thus rods may be 
sold in bundles weighing 3,000 pounds and roughly 12 
inches in diameter and from 10 to 22 feet in length. The 
individual bars in a bundle have ?nished surfaces which 
must be preserved to avoid rejects, and in handling and 
transporting such bundles care must be taken to avoid 
striking or abrading the ?nished surfaces, either one 
against another or by hoists, chains or other devices used 
to lift and move the bundles. 

It has been the custom in warehousing establishments 
for the above materials to pile bundles of ?nished bars, 
‘rods and tubes upon one another until needed, ‘and at 
times to move numerous bundles to reach a particular 
one which happened to be at the bottom of a pile. The 
constant shifting of bundles to reach a desired one in 
creased the damage to the surfaces of the outermost parts 
of a bundle and also resulted in delays in ?nding and ex 
tracting the desired bundle. The ?exibility of a bundle 
resulted in frequent and sometimes permanent deforma 
tion of the components of the bundle, again contributing 
to rejects. 

It is an object of this invention to provide storage ap 
paratus for heavy ?exible material having a length-to 
width ratio in the range of from lO-to-l to 20-to-1 wherein 
the material is protected from injury both in handling 
and in storing. 

It is another object of this invention to provide storage 
apparatus for heavy ?exible material wherein the material 
is rigidly supported over the greatest part of its length 
both in handling and in storage, thereby avoiding any per 
manent deformation of the material and facilitating pre 
cise placement of the material in repositories therefor. 
As a further object, this invention has within its pur 

view the provision of a rigid protective straight support 
for heavy ?exible material which serves to impart its 
straight form to said material and by which the material 
may be aligned with a desired one of a plurality of elon 
gated openings in a rack and carried into said opening 
without fear of damaging contact with the rack. 

Other objects of the invention will appear from the 
following description which with the accompanying draw 
ing discloses a preferred embodiment of the invention. 

In the accompanying drawing wherein the same refer 
ence characters designate like parts, respectively, through 
out the several views: / 
FIGURE 1 is a fragmentary cross-section of a ware 

house or other building showing more or less diagram 
matically a ?oor plan of handling and storage means em 
bodying some of the features of the invention; 
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FIG. 2 is a partial cross-section of a warehouse show 

ing a side elevation of a novel storage rack and illustrat 
ing the step of inserting therein or withdrawing therefrom 
a bundle of the strips or bars in accordance with the 
invention; - 

FIG. 3 is a side elevation of an automotive lift truck 
provided with a novel tongue-type lift and shows a re 
movable and adjustable adapter on the tongue-type lift 
for unloading bundles of the strip from the delivery 
truck; shown in broken lines, and illustrates the step of 
unloading the strips according to my novel method; 

‘FIG. 4 is a side elevation of the automotive lift truck 
shown in FIG. 3 and shows the novel tongue-type lift as 
it is being moved under or withdrawn from a novel crate 
or basket (only partially shown) for picking up the crate 
with or without strips therein, transporting the crate to a 
desired location, ‘and depositing it in that location; 
FiG. 5 is a plan view of the truck shown in FIG. 4; 
FIG. 6 is a side view of one of the novel crates partially 

shown in FIG. 4 and illustrates the step of depositing a 
bundle of the strips therein; 
FIG. 7 is a plan view of the crate shown in FIG. 6; 
FIG. 8 is a view in cross-section of one of the novel 

crates at a different scale from that of FIG. 7 and show 
ing strips of round material therein and the novel tongue 
type lift in broken lines engaging the crate; 

FIG. 9 is a fragmentary view in cross-section of the 
novel crate taken substantially along the lines 9-9 of 
FIG. 8; . 
vFIG. 10 is an end view of the apparatus shown in 

FIG. 6; 
FIG. 11 is a view similar to FIG. 10 at a larger scale 

‘and shows the bundle of strips in the novel crate just be 
fore the sling is removed from the bundle; 
FIG. 12 is a ‘front view of one of the novel multi-com 

partment racks adapted to receive and support for storage 
a plurality of the novel crates of strips; 
FIG. 13 is a fragmentary front view of the novel multi 

cornpartment rack at a larger scale than that of FIG. 12 
and shows one of the novel crates in each of two of its 
compartments; 
FIG. 14 is a fragmentary cross-section taken substan 

tially along the lines 14—14 of HG. 13; 
FIG. 15 is a fragmentary cross-section taken substan 

tially along the lines 15—15 of FIG. 13; 
FIG. 16 is a side view of themulti-compartment rack 

shown in FIG. 12; ' 
FIG. 17 is a fragmentary detail of the rack shown in 

FIG. 16 and drawn at a larger scale to bring out a struc 
tural feature of the rack; and 
FIG. 18 is a perspective view of the scale portion of a 

level indicator for the tongue-type lift. ' 
Upon arrival of a delivery truck loaded with bundles of 

strips or bars at a warehouse, it has hitherto been custo 
mary to wind a removable sling, usually of metal cable, 
about a mid portion of one of the bundles, engage that ' 
sling in a hook of a turret or rotary-type jib crane or of 
an overhead track type, travelling crane, operate the crane 
to remove the bundle from the truck, remove the sling 
from that bundle, place it on another bundle in the truck, 
re-engage the crane hook with the sling, again operate the 
crane to remove that other bundle from the truck, and so 
on until all of the bundles are removed from the truck. 
Frequently, however, the delivery truck is of the van type, 
thus necessitating considerable manual effort or jockeying 
of the delivery truck to remove each bundle therefrom by 
means of either of those types of cranes. ' ' 

In thus being removed from the delivery truck, accord 
ing to a known method,'the bundles are sometimes ?rst 
placed on spaced, ‘parallel timbers or other suitable sup 
ports and thereafter by the crane and sling removed one at 
a time to and moved end-on into individual compartments 
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of a multi-compartment bin. At other times each bun 
dle is removed directly from the delivery truck to and 
moved end-on into a compartment of such a bin. In an 
other known method, the bundles are removed from the 
delivery truck as described above, and each bundle is 
placed in a crate. The loaded crates are thereafter picked 
up by the crane and stacked on top of one another in 
vertical columns. 
Where mold-compartment bins are employed for re 

ceiving the bundles, neither of those types of crane is 
adapted to support the bundle during the entire time re 
quired to place the full length thereof in the bin compart~ 
ment. Consequently, besides the manual eifort required 
axially to align each bundle with and partially move it 
into its compartment while supported by the crane, con 
siderable additional manual effort is required to slide the 
heavy bundle in the bin compartment until it is all the 
way in. Likewise in removing each bundle from its bin 
compartment, manual effort is required to slide the bundle 
outwardly until it may be picked up by the crane. 
Under the load of its own weight, the bundle sags about 

the sling support, and where it is frequently so picked up 
or where it is so supported ‘for considerable periods of 
time, the deformity of some of the strips in the bundle 
becomes permanent. In sliding the bundles into and out 
of their respective bin compartments, the peripheral sur 
faces and ends of some of the strips are frequently marred. 
The deformation and defacement of the strips render them 
unsuitable ‘for some uses. 
Whether stacked crates or such bins are employed, the 

effective height of storage space is limited to the combined 
heights of about four (4) crates or bin compartments, be 
cause of the necessity of the manual effort required to 
guide the suspended bundle and to move it laterally of the 
direction of travel of the crane hook. Obviously both of 
those types of cranes can be effective over only limited 
areas in handling such bundles. Consequently a plurality 
of cranes is necessary even in relatively small warehouses, 
and even where provided they do not permit the use of 
more than a relatively small fraction of the available stor 
age space because of the height limitation. The stacked 
crates, moreover, are objectionable in that they may re 
quire handling of a plurality of the loaded crates above 
and in the same stack with a lower crate in‘ order to re 
move the lower crate loaded with strips of the size and 
shape desired by a customer. 
As described and claimed in my aforesaid Patent ‘No. 

2,992,749, the novel method of the present invention for 
overcoming the foregoing disadvantages comprises; plac- - 
ing each bundle, as it is removed from the delivery truck, 
in a rigid, straight crate adapted to impart its straight form 
to the bundle and hold it on a bundle supporting level 
spaced above the ?oor of the receiving area; arranging a 
tongue-type lift more than half, preferably about two 
thirds the length of the crate in axial alignment with the 
loaded crate; moving while guiding the tongue-type lift 
end-on longitudinally of the crate until the entire length 
of the tongue-type lift is under the bundle supporting por 
tion of the crate with the center of gravity of the bundle 
in vertical alignment with the tongue; elevating the ton gr e 
type lift to elevate the loaded crate above the support 
means; while thus supporting the loaded crate through 
out more than half of its length on the tongue-type lift, 
moving the loaded lift to the receiving end of a multi 
compartment rack with adjacent vertical rows of compart 
ments, each adapted to receive one of the crates and sup 
port it throughout more than half of its length; adiusting 
the loaded lift to move it into substantially coaxial align 
ment with any desired one of the rack compartments at 
the receiving end thereof; moving while guiding the loaded 
lift end-on into that rack compartment; reversing the 
movement of the tongue~type lift while in that rack com 
partment Without correspondingly moving the loaded crate 
therein to withdraw the lift from the rack compartment 
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and to leave the loaded crate therein; and repeating the 
foregoing steps for each bundle of strips. 
The novel combination of means by which the fore 

going method is e?ected will now be described. Referring 
now to the accompanying drawing, FIG. 1 shows, more 
or less diagrammatically, a portion of the storage room A 
of a warehouse with a van-type delivery truck B in an 
unloading position. The truck B contains, for example, 
twelve-foot bundles of say round steel strips suitably tied 
together by metal straps D. Such bundles are shown best 
in FEGS. 2, 6 and 11. 
As illustrated in FIG. 1, an automotive lift truck E, 

preferably of the electromotive type, is provided with a 
novel tongue-type lift F. That lift truckE at position E1 
is movable forwardly to move the lift F under one of a 
plurality of crates G, which contains one of the bundles 
C, whereby the loaded crate may be picked up and trans 
ported on the lift F of the truck E to a storage position. 
For receiving the loaded crates G, a plurality of multi 
compartment storage racks H, each having a plurality of 
adjacent vertical rows I of horizontally extending compart 
ments J, are arranged, for example, along the side walls ' 
of the warehouse storage room.‘ The truck E is shown 
at positions E2 and E3 in the process of inserting or with 
drawing loaded crates G into or from rack compart 
ments J. 
The tongue-type lift F of the lift truck E or a similar 

truck, as shown in position E4 of FIG. 1, is adapted to car 
ry an adapter K removably and adjustably mounted on the 
lift F. The lift truck E is movable to move the lift F and 
the adapter K into and out of the body of the delivery 
truck whereby a bundle C may be removed from the 
delivery truck and placed in one of the crates G. 
The crates G are identical with one another and are 

disclosed in my copending application, Serial No. 64,238, 
?led October 17,1960, now Patent No. 2,992,749, and 
disclosed and claimed in my copending application, Se 
rial No. 813,198, ?led May 14, 1959, now Patent No. 
2,992,802. Only one of them therefore needs to be de~ 
scribed. The structural details of one of the crates are 
shown best in FIGS. 6 to 11. As therein illustrated, 
each crate G comprises an elongated box-like structure 
25 open at its top and ends and having a bundle support 
ing bottom portion 26 and upright, longitudinal side por 
tions 27 extending upwardly ‘from ‘and along the longitudi 
nal margins of the bottom portion 26. That box-like 
structure is of sufficient length and cross-sectional area 
to receive through its open top one of the bundles C, and 
is mounted on spaced supporting members 28 depending 
from the longitudinal margins of the bottom portion 26. 
By so mounting the box~like structure on the members 28, 
a space 29‘, open at its ends and bottom and coextensive 
in length with the box-like structure, is provided beneath 

.~ the bottom portion 26 between the members 28 to facili 
tate handling and storing the crate. ' 

Illustrative of the construction of such a crate, it is pres 
ently preferred to provide a pair of spaced parallel metal 
angle members 31 having spaced horizontal ?anges 32 
extending inwardly toward each other from the upper 
ends of depending ?anges which are adapted to serve as 
the spaced supporting members 28; The ‘angle members 
31 are substantially equal in length to the bundles C. 
Near each of the opposite ends of the pair of angle mem 
bers 31 at positions spaced apart a distance less than the 
length of a bundle C, and at each of a plurality of equi 
spaced intermediate positions, a metal channel member 
33 ‘bridges the space between the angle members 31 and 
has its opposite ends on and welded, as at 34 (FIG. 9), 
to the horizontal ?anges ‘32. 

Five of such channel members 3'3'haye been found to 
be sufficient for twelve-foot bundles of steel Strips. Each 
channel member 33 carries a strip of wood 35 equal in 
length to the channel member, inserted through the open 
top thereof’into the space between its parallel ?anges, 

.. +1 
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and extending above their upper edges. The channel 
members 33 and strips of wood 35 to provide the bundle 
supporting bottom portion 26 of the box-like structure 
25. They are su?icient in number and so spaced that the 
strips of a ‘bundle C, while in the crate G, are so supported 
on the bottom portion 26 as to resist bending or similar 
deformation due to gravity. The wood strips 35 are adapt 
ed to protect the stripsof a bundle C from abrasion and 
other surface defacemcnt during insertion and removal 
of the strips in and from the crate and during storage of 
the strips therein. 

Supported on and welded, as at 36 (FIG. 8), to the 
horizontal ?anges 32 at the opposite ends of each chan 
nel member 33 are identical upright channel members 37 
with their parallel ?anges extending inwardly from their 
connecting ?anges, respectively, and transversely of the 
bottom portion 26 of the box-like structure 25. The 
upper ends of the upright channel members 37 along ‘each 
longitudinal side of the bottom portion 26 are welded or 
otherwise suitably secured to a metal angle member 38, 
which is preferably co-extensive in length with the angle 
members 31. When so constructed and arranged the 
upright channel members 37 and angle members 38 pro 
vide the longitudinal side portions 27 of the box-like struc 
ture 25. ' 

The storage racks H are identical with one another. 
Only one of them therefore needs to be described. The 
structural details of one of them are shown best in FIGS. 
12 to 17. As therein illustrated, each rack H comprises 
four of the adjacent vertical rows I of the compartments 
I, there being seven of the compartments J in each vertical 
row. The compartments I extend horizontally from the 
front or receiving end to the rear end of the rack and 
the corresponding compartments in the vertical rows are 
at the same level transversely of the rack. Each com 
partment J has a length not less than half, preferably 
about three-fourths, that of the crate G and somewhat 
greater vertical and transverse dimensions than those of 
the crate G, whereby the crate is receivable in any of 

15 

20 

25 

40 
the compartments from the open receiving or front end _ 
of the rack. 
The presently preferred construction of such a rack H 

comprises ?ve equi-spaced rows of vertical, metal channel 
members 39, with four channel members in each row 
equi-spaced from one another from front to rear of the 
rack. Those channel members 39 are secured together 
in that relationship by four equi-spaced vertical rows of 
horizontal, equally vertically spaced metal angle mem 
bers 41, with seven angle members in each vertical row 
thereof. Those angle members 41 are arranged trans 
versely of the rows of the channel members 39, with the 
uppermost angle member in each row thereof spaced 
below the upper ends of the channel members a distance 

I equal to the spacing between vertically successive angle 
members, and are respectively welded or otherwise suit 
ably fastened to the respectively corresponding channel 
members in the rows thereof. ~ 

In the upper inside corners of each of the compartments 
J, except the top horizontal row of compartments, and 
extending from the front to the rear end thereof, are metal 
angle members 42 with their horizontal ?anges engaging 
under the angle members 41 and with their depending 
vertical ?anges welded or otherwise suitably secured to 
the adjacent channel members 39. Similar angle mem 
bers 43 are likewise secured along the opposite upper, 
longitudinal sides of the top compartment I of each verti 
cal row thereof. ‘In the lower inside corners. of each 
compartment J and extending the full length thereof are 
metal angle members 44 with their horizontal ?anges 45 
engaging on the angle members 41 and with their up 
wardly extending vertical ?anges welded or otherwise 
suitably secured to the adjacent channel members 39. The 
horizontal ?anges 45 of the angle members 44 of each 
compartment J are adapted to serve as supporting run 
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6 
ways for the supporting members 28 of the crates G, 
and the vertical ?anges of the angle members 42. or 43, 
and 44 are adapted to serve as guide members for the 
crates G during insertion and withdrawal thereof in and 
from the compartment. 
The channel members 39 extend below the lowermost 

angle members 41. The lower ends of those channel 
members in each row thereof are provided with metal 
plates or feet 46 suitably secured on wooden timbers 47 
anchored to the ?oor of the storage room. Abutting the 
front'ends of those timbers 47 and extending across the 
front or receiving end of each rack H is a timber 48 en 
gageable as shown in FIG. 16 by the front wheels of the 
lift truck E to limit its forward movement during the step 
of inserting a bundle C in any of the compartments J. 
As shown best in FIGS. 14 and 15, the angle members 42, 
43 and 44 extend forwardly beyond the front channel 
members 39 and angle members 41 and are slit along 
their vertices. At the forward ends of those angle mem~ 
bers 42, 43, and 44, the vertical ?anges are bent or other 
wise ?ared as at 49 (FIG. 14) outwardly at opposite sides 
of each compartment J and the horizontal ?anges are bent 
or otherwise ?ared as- at'51 (FIG. 15) downwardly at the 
bottom and upwardly at the top of each compartment to 
facilitate the insertion of the crates G into the compart 
ments I. , ' 

Where the storage racks H are shorter than the crates 
G as described above, the racks, as shown in FIG. 1, are 
spaced at their rear ends from the walls of the storage 
room suf?ciently to permit the crates to be inserted in 
the rack compartments without projecting beyond the for 
ward ends thereof. 
The lift truck or trucks E is, as illustrated in FIGS. 2 

to 5, provided at its front end with an upright hoist sup 
port 52 which extends upwardly from and is adjustable 
about the axis of the truck’s front wheels. That hoist 
support carries a hoist structure 53 which is about equal 
in length to the hoist support, is parallel thereto, and is 
vertically reciprocable therealong. The hoist structure 53 
has mounted thereon an upright lift supporting means or 
plate 54 which has a pair of external ?anges 54' along its 
upper and lower ends and which is reciprocable along the 
hoist structure. 
The illustrated lift truck is adapted to be energized by 

electric storage batteries (not shown) in a housing 55 at 
the rear end of the truck. Such a lift truck comprises 
transmission control means 56 for controlling forward and 
rear movement of the lift truck, steering means 57, level 
control means 58 for controlling the angular adjustment 
of the hoist support 52 about the front wheel axis of the 
truck, and hoist control means 59 for controlling the ver 

' tical movements of the hoist structure 53 and lift support— 
ing plate 54. 

It Will be understood by those skilled in the art that 
such a lift truck is maneuverable under the control of 
the transmission control and steering means 56 and 57. 
Usually the truck is provided with a prong or fork-type 
lift removably mounted on the lift supporting plate 54 
having the prongs thereof extending horizontally forward 
ly from its lower end. With a spirit or other level on 
the prongs, they are adjustable to a level position by ma 
nipulation of the level control means 58. By manipulat 
ing the hoist control means 59, the lift supporting plate 
54 is adjustable along the hoist structure 53 from its lower 
most position at which the lift prongs engage on the ?oor 
or from an upper position at the upper end of the hoist 
structure to the other of those positions or to any inter 
mediate position. With the lift supporting plate at is up 
per position, by manipulation of the hoist control means 
59, the hoist structure 53 is adjustable along the upright 
hoist support 52 from its lowermost position at which it is 
substantially coextensive in length with the hoist sup 
port or from its uppermost position at which the lower end 
of the hoist structure is near the upper end of the hoist 
support 52 to the other of those positions or to any inter 
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mediate position. Thus the lift prongs of such a truck 
are adjustable from the floor position or from its upper 
most position at an elevation substantially twice the length 
of the hoist support 52 to either of those positions or to 
any intermediate elevation. 
Due to the ‘fact that the prongs of the well-known prong 

type lift are only about three feet long and to the rela 
tively ‘great width of such lifts, they are incapable either 
of handling a load such as one of the bundles C or of in 
serting such a load in a suitable storage rack. To at 
tain the advantages of speed and maneuverability possible 
with the lift truck E in handling and storing such loads, 
according to the objects of the present invention, the lift 
truck is provided with the novel tongue-type lift F. 

Such a tongue-type lift is shown best in FIGS. 2 to 5. 
As therein illustrated it is forged or otherwise formed 
of steel and is substantially L-shaped having a relatively 
short mounting arm 61 and a carrier arm 62 integral with 
an end of the mounting arm and extending substantially at 
right angles therefrom. The novel tongue-type lift is 
adapted to be so mounted on and carried by the lift sup 
porting plate 54 that the mounting arm is held in an up 
right position against the forward face of the lift support 
ing plate 54, and the carrier arm 62 extends forwardly 
from the lower end of the mounting arm. 

Suitable means for so mounting the tongue-type lift 
comprises a pair of brackets 63 on the rear face of ‘the 
mounting arm 61 and integral therewith. They extend 
transversely of the mounting arm beyond its side edges 
and are provided with opposed grooves 64- which are 
vertically spaced sufficiently and are of such dimensions 
as to cooperate with the ?anges 54' along the upper and 
lower ends of the lift supporting plate 54 to secure the 
tongue-type lift thereon against vertical movement rela 
tive thereto. A pair of bolts or other suitable fastening 
means 65 attach the upper bracket 63‘ to the lift support 
plate 64 to prevent horizontal movement of the tongue 
type lift relative to the lift supporting plate. 
The carrier arm 62 of the tongue-type lift is pro 

vided with a length greater than half, preferably about 
two-thirds that of the crates G ‘and a Width slightly less 
than that of the space 29 between the crate supporting 
members 28. That carrier arm has a thickness at its 
end adjacent the mounting ‘arm 61 somewhat less than the 
depth of the space 29, an upper surface 66 (FIGS. 4 and 
5) at right angles to the mounting arm, and a lower sur 
face 67 (FIG. 4) inclining upwardly toward the upper 
surface 66 from its end adjacent the mountingvarm 61 to 
the opposite end of the carrier arm. At its forward end 
‘the carrier arm is provided with converging sides 6%. It 
is thus of tapering thickness and has a tapering outer 
end to facilitate inserting it in and withdrawing it from 
the space 29 of the crates G for handling such crates. 
To facilitate leveling the carrier arm 62, the lift truck 

E is provided with level indicating means. Such means 
is shown best in FIGS. 4, 5 and 18. As illustrated that 
means includes a ?at strip 68 of metal or other suitable 
material which is mounted at one end adjacent the level 
control means 58 :on the instrument panel of the lift ‘truck 
by bolts or other securing means 69. That strip 68 has 
a substantially horizontal arm 71 which extends forwardly 
beyond the rear face 72 of the upright hoist support 52 
and which near its forward end is adjacent an upright 
edge of that face 72. The forward end of the arm 71 
bears a scale 73 ‘along which the rear face 72 moves as 
the hoist support 52 is adjusted about its axis by manipula 
tion of the level control means 53. , 

That scale 73 is made by manipulating the level con 
trol means 58 until the carrier ‘arm 62, moving with the 
hoist support 52 about its axis, is level. At that position 
of the carrier arm, an indicium line 0 is marked or other 
wise made on the arm 71 transversely thereof and aligned 
with the rear face '72 of the hoist support 52. The level 
control is then manipulated to tilt the carrier arm 62 
through one or more equal angles ?rst above and then 
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below'the level position to determine the positions of 
indicia lines 1 and 2 at the right and left, respectively, 
of the indicium line 0 (FIG. 18) which are marked or 
otherwise made on the arm 71 in ‘alignment with the rear 
face 72 at its positions respectively corresponding to those 
of the carrier arm. 

in operation, the floor of the receiving ‘area ‘and the 
plane of the supports for the crates on the racks are as 
sumed to be parallel. Accordingly, the level control 
means 5% is manipulated to align the rear face 72 of the 
hoist support 52 with the indicium line 0 on the scale 73 
whereby to level the carrier arm 62. With that carrier 
arm level, the lift truck E is maneuvered under the con 
trol of the transmission control and steering means 56 
and 57 to a position at which the carrier arm extends for 
wardly therefrom toward an end of one of the loaded 
crates G and the longitudinal taxes of the carrier arm 
and that crate are in the same vertical plane. In that 
position, the hoist control means 59 is manipulated to 
lower, if the crate is on the floor, or, if it is in one of 
the rack compartments 1, to elevate or, as the case may be, 
to lower the carrier arm to a position at which it is co 
axial with and axially spaced from the space 29 of the 
crate. When the carrier arm 62 is thus aligned with the 
space 29 of the desired cra'te G, the transmission control 
means 56 is manipulated to cause the lift truck to move 
forwardly whereby to impart end-on movement to the 
carrier arm ‘and move it into that space ‘29 beneath the 
bundle supporting ‘bottom portion 26 of the crate. The 
forward movement of the lift truck is continued until the 
entire carrier arm is in the space 29. 

While the carrier arm 62 is in the space 29, the hoist 
control means 59 is again operated to elevate the carrier 
arm. During such elevation of the carrier arm, its upper 
surface engages the bottom portion 26 of the crate. The 
carrier arm is further elevated to lift the crate clear of the 
?oor or, as the case may be, of the horizontal ?anges 45 
of the vangle members 44 in one of the rack compart 
ments J. ' 

With the crate supported throughout more than half 
its length ‘on the carrier arm 62 above the ?oor or the 
horizontal ?anges 45 in one of the rack compartments 1, 
the transmission control means 56 is manipulated to cause 
the lift truck to move rearwardly whereby to withdraw 
the carrier arm and the crate supported thereon by end-on 
movement from the rack compartment or from its posi 
tion at one side of the delivery truck B. If the crate is 
thus withdrawn from the rack compartment, it is trans 
ported on the carrier arm by maneuvering the lift truck 
to another desired position in the warehouse, for example, 
to a weighing scale (not shown) for Weighing preparatory 
to selling some or wall of the strips in the crate. 
Where the crate is, after it is- loaded, withdrawn from 

its position at one side of the delivery truck B, as just 
described, for storing in one of the rack compartments J 
or is to be returned to one of those compartments, the 
lift truck E is maneuvered under the control of the trans 
mission control and steering means 56 and 57 to a posi 
tion at which the carrier arm with the crate supported 
thereon extends forwardly from the lift truck toward 
the front end of one of the vertical rows '1 of the rack 
compartments I including the rack compartment in which 
the crate is to be stored, and at which the longitudinal 
axes of the crateG on the carrier arm and that of rack 
compartment which is to receive it are in the same hori 
zontal plane. In that position of the crate to be stored, 
the hoist control means 59 is manipulated to lower or to 
elevate, whichever is necessary, the carrier arm and the 
crate thereon to a position at which the crate is coaxial 
with and axially spaced from the desired rack compart 
ment I. It may also be necessary to adjust the levelling 
mechanism to bring the carrier arm into parallelity with 
the crate support on the rack. ~ 

When the crate on the carrier arm 62 is thus aligned 
with the desired rack compartment I, the transmission 
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control means 56 is manipulated to cause the lift truck 
E to move forwardly whereby to impart end-on move 
ment to the carrier arm and crate thereon and move them 
into the rack compartment. The forward movement of 
the lift truck is continued until the trailing end of the 
crate on the carrier arm is substantially coplanar with 
the frontend of the rack compartment as will be indi 
cated by the front wheels of the lift truck engaging the 
timber 48. While the carrier arm with the crate there 
on is in the rack compartment J, the hoist control means 
'59 is again manipulated to lower the carrier arm in the 
space 29 out of engagement with the bottom portion 26 
of the crate, whereupon the crate is supported in the 
rack compartment by engagement of the supporting mem 
bers 28 on the horizontal ?anges 4'5 of the angle members 
44. After the carrier arm 62 is thus disengaged from 
the bottom portion 26 of the crate, the transmission con 
trol means 56 is manipulated to cause the lift truck E to 
move rearwardly whereby to Withdraw the carrier arm 
from the space 2-9 and leave the crate in the rack com 
partment. 
To facilitate unloading the delivery truck B, especially 

where it is of the van type, the adapter K is so constructed 
as to be removably mounted on the carrier arm 62 for 
slidable adjustment longitudinally thereof, and prefera 
bly is. about three-fourths the length of the carrier arm. 
A more or less. conventional sling 95 (FIGS. 3, 6, 10 

and 11) preferably of metal cable is wound about the 
mid-portion of one of the bundles ‘C in the van of the 
delivery truck and engaged with the hook 88 depending 
from the adapter K on the carrier arm 62 while it is 
in the van of the delivery truck. When the sling 95 
about the bundle C has thus been engaged with the hook 
88, the hoist control means 59 is manipulated to elevate 
the carrier arm 62, adapter K, and hook 88 whereby to 
pick up the bundle C in the delivery truck. While sup 
porting that bundle C suspended from the hookv 88 by 
the sling 95, the lift truck is caused to move rearwardly 
(FIG. 3) by manipulation of the transmission control 
means 56 to Withdraw the bundle C from the delivery 
truck (FIG. 1). 

After the bundle C is thus withdrawn from the van 
of the delivery truck B, the lift truck carrying the bundle 
is maneuvered to a position at one end of one of the 
empty crates G at one side of the delivery truck, With 
the bundle suspended from the adapter on the carrier 
arm above and in parallel relationship with that crate 
G. With the bundle in that position (FIGS. 6 and 10), 
the hoist control means 59 is manipulated to lower the 

' carrier arm, adapter, and hook whereby to deposit the 
bundle in the crate G (FIG. 11) whereupon the sling 95 
is disengaged from the hook 88 and the bundle, and the 
foregoing steps are repeated ‘for each bundle to be re 
moved from the delivery truck. 
As hereinabove disclosed, the bundles of strips are 

supported while in the crates on a plurality of the co 
planar wooden strips 35 in transverse members to avoid 
surface injury to the strips in the bundles due to the weight 
thereof. Those transverse members are so close to 
gether that the support provided thereby minimizes, if 
not entirely prevents, bending or other deformation of 
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sling. By avoiding sagging ends during the handling of 
the bundles, the insertion thereof in the horizontal com 
partments of the storage racks is facilitated. In addition, 
the ends of the strips, since they do not sag, cannot scrape 
or scratch or otherwise deface the surfaces of strips in 
a lower compartment as a bundle is being inserted in an 
upper compartment. There being no sagging strip ends, 
strip bending and end injury to the strips due to the ends 
of the strips being moved against portions of the storage 
rack or other ?xed object are avoided during the handling 
and storage of the bundles. 

By providing such crates, each with the space 29, and 
the tongue-type lift F on the lift truck E, I not only 
achieve greater mobility, a saving in time and manual 
labor, more ef?cient and effective utilization of available 
storage area, and the ability effectively to utilize a great 
er storage area without additional handling equipment, 
as compared with known methods and apparatus for 
handling and storing such bundles of strips, but I also ob 
tain the advantage of being able to utilize the storage area 
to a greater height, the available height according to the 
‘present invention being limited only by the ceiling height 
'of the storage room and the range of the vertical adjust 
ment provided for the lift supporting means 54 included 
in the hoist mechanism of the lift truck. 
The lift truck E having the tongue-type lift F cooperates 

with each crate having the space 29 to provide means, 
while supporting a bundle substantially throughout its 
length, for picking up the crate with the bundles therein, 
carrying the thus loaded crate to a desired location, and 
depositing it in that location on the floor or at a desired 
elevation above the floor. Stated somewhat differently, 
‘the lift truck, the tongue-type lift thereof, the crate, and 
the space 29 thereof constitute means for picking up the 
bundle and transporting it to and inserting it in a desired 
position, on or above the ?oor, while supporting the 
bundle substantially throughout its length. " 
The mobile crane resulting from the adapter K on the 

tongue-type lift of the lift truck greatly facilitates re 
moving the bundles from the delivery truck, especially 
where it is of the .van type, and placing them in the in 
dividual crates. Thus the novel apparatus enables me 
more efficiently to practice the novel method described 
and claimed in my aforesaid Patent No. 2,992,749‘ and to 
save considerable time and labor in unloading, handling, 
and storing the bundles. 

It is thought that the invention and many of its at 
‘ tendant advantages will be understood from the forego 

50 

55 

60 

the strips in the bundles out of the ?at plane de?ned by . 
the coplanar Wooden strips, due to the weight of the. 
strips. In a sense, therefore, the bundles may be said 
to be supported substantially throughout their lengths in 
the crates. Except during the relatively short period re 
quired to ‘remove a bundle from the delivery truck and 
deposit it in one of the crates, each bundle is in one of 
the crates throughout its handling and storage, and there 
fore the strips in the bundles are not permanently bent 
or similarly deformed by reason of improper support 
during the handling and storage of the bundle. 

Since the strips in the crates do not bend under their 
own weight, their ends do not sag as occurs when they 
are supported only at a mid-portion by, for example, a 
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ing description, and it will be apparent that various 
changes may be made in the form, construction, and ar 
r-angement of the parts without departing from the spirit 
and scope of the invention or sacri?cing all of its mate 
rial advantages, the form hereirrbefore described being 
merely a preferred embodiment thereof. 

1. In combination, a rigid elongated crate having ver 
tically extending material-retaining sides, an open top 
and open end-s; a rack for supporting a plurality of such 
crates, said rack comprising groups of four substantially 
parallel vertically and horizontally spaced angle irons, 
the angle irons in a group being disposed to de?ne the 
corner regions of a compartment having substantially the 
same cross-sectional configuration as a said crate and in 
to which a crate is adapted to be inserted, means on the 
crate adapted to hold said crate in spaced relation to cer 
tain of the angle irons to de?ne a chamber into which the 
movable load support of a lift truck is adapted to be in 
serted to engage and move a crate into and out of said 
compartment, and a rail extending across the top of one 
of the sides of the crate and adapted to cooperate with 
an adjacent angle iron to limit tilting of said crate in a 
compartment and to avoid contact between the material 
in a crate and the rack. 

' 2.. The combination as described in claim 1, said crate 
and said rack being constructed entirely of spaced struc 
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tural members to promote circulation of air around 
the material in a crate. 

3. In combination, a rigid elongated crate having ver 
tically extending material-retaining sides, an open top and 
ends and spaced depending longitudinal ?anges sup 
porting the crate and de?ning an inverted channel, a rack 
for supporting a plurality of such crates, said rack com 
prising groups of four substantially parallel vertically 
and horizontally spaced angle irons, the angle irons in a 
group being disposed to de?ne the corner regions of a 
compartment having substantially the same cross-sec 
tional con?guration as a said crate and into which a 
crate is adapted to be inserted, the sides of said crate 
each having a rail extending across the top thereof, 
and a lift truck having a load support adapted to be in 
serted into said inverted channel for engaging and in 
serting a crate into a selected one of said compartments 
by endwise movement of a crate thereinto, the angle irons 
cooperating with said ?anges and side rails on the crate 
to guide said crate in its movement thereinto and limit 
tilting of said crate in a compartment, whereby to avoid 
contact between the material in the crate and the rack. 

4. The combination as described in claim 3, wherein 
each of said angle irons in a group is disposed with one 
leg thereof in a horizontal plane and the other leg there 
of in a vertical plane, and wherein said ?anges in the 
rack are adapted to be supported by the horizontally dis 
posed legs of twoof said angle irons. 

5. In combination, a rigid elongated crate having ver 
tically extending, material-retaining sides, an open top 
and ends, and spaced depending longitudinal ?anges sup 
porting the crate and de?ning an inverted channel, a rack 
for supporting a plurality of such crates, said rack com 
prising groups of four substantially parallel vertically 
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and horizontally spaced angle irons, each of said angle 
irons in a group being disposed with one leg thereof in 
a horizontal plane and the other ,leg thereof in a 
vertical plane to de?ne the corner regions of a com 
partment having substantially the‘ same cross-sectional 
con?guration as a said crate and into which a crate is 
adapted to be inserted, said ?anges on the crate being 
adapted to be supported by the horizontally disposed legs 
of two of said angle irons, a rail extending across the 
top of a side of a crate, and means for inserting a crate 
into a selected one of said compartments by endwise 
movement of the crate thereinto, the terminal regions of 
the angle irons at the entrance end of said one of said 
compartments being ?ared outwardly relative to said 
one of said compartments to guide a crate in its move 
ment thereinto, and said rail on the side of said crate 
cooperating with certain of ‘said angle irons to limit 
tilting of said crate in --a compartment and to avoid con 
tact between the material in‘a crate and the rack. 
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