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UNITED STATES PATENT OFFICE 
2,596,578 

WHEELED SUITCASE 
Grace H. McIntyre and Malcolm McIntyre, 

" . . . . . . . . . . . . Riverside, Conn. 

Application March 5, 1949, Serial No. 79,848 

1. 
This invention relates to luggage of the type 

having -wheels or casters thereon which enable 
the luggage to be easily moved about without 
carrying its full weight. 
- Though there - have been several types of 
wheeled luggage Suggested in the past, none of 
these became successful items of manufacture. 
-One of the difficulties inherent in these known 

- forms of wheeled luggage was that they were 
awkward in movement, and required considerable 
attention to steer them around and great annoy 
ance, or even physical injury, when they encoun 
ter obstacles such as ridges, tracks or holes in a 
floor or pavement, or small articles lying thereon. 
Other difficulties in such devices are inherent cost 
and inefficiencies in retractable wheel devices and 
'bulkiness, general ungainliness, and unsightly ap 

" pearance; - - - . . . . . . . . 

An object of this invention is to provide in 
proved rollable luggage. - 

* - : A major object of this invention is to provide 
wheel assemblies for luggage and the like of such 
a character that the luggage can be towed along 

: without requiring conscious effort to steer it. . 
* Another-object is to provide wheeled luggage 
which is easily and naturally lifted over obstruc 
tions, and is easily shifted from rolling to normal 
carrying and back. 

It is a further object of this invention to pro 
vide wheel assemblies on luggage of such a char 
racter that the wheels have inherent stability as 
to direction of rolling and yet enable the direc 

tition of movement of said luggage to be changed 
"... with ease. . . . . . . . . . . . . . . . 

A further object of this invention is to pro 
vide dirigible wheel assemblies as described in 
the preceding objects that do not protrude objec 
tionably beyond the adjacent face of the luggage 
when it is being carried in the normal manner 
and yet take up little space within the luggage. 
A still further object of this invention is to pro 

vide dirigible wheel assemblies of the type as de 
Seribed that are compact, retractible, and yet, 
sturdy and reliable in operation. 

Other objects will in part be pointed out in the 
following specification of our invention and will 
in part become apparent therefrom. 
By providing both a wheel on a fixed axle to 

the rear of the gravitational axis (i.e. the ver 
tical axis through the center of gravity of the 
luggage) and a caster (i.e. a wheel on an axle 
Swingable about an axis which extends upward 
and to a distance from the meridian through the 
center of the axle whether parallel to and spaced 
from the meridian or tilted from it) in front of 
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the gravitational axis and then pulling the 
luggage along by a handle on the side opposite 
these wheels, with the fixed wheel to the rear, 
the caster enables the luggage to be easily and 
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naturally steered around turns without conscious 
thought or effort. The fixed rear wheel (or sev 
era wheels, if mounted close to a corinon trans 
verse axis) causes the rear of the luggage to fol 
low the fore wheel or wheels (i.e., the caster), 
and resist sidewise motion So as to allow park 
-ing' the luggage by leaining it against a wall etc. 
In referring to a "fixed' wheel it is not, of course, 
meant that it does not rotate, but that its axis 
of rotation remains fixed, during operation, with 
respect to the fore-and-aft axis of the luggage 
and substantially perpendicular to it. 
: Although I have shown in these dra Wings and 
described in the following description, a preferred 
embodiment of our invention and have suggested 
various modifications thereof, it is to be under 
stood that these are not intended to be exhaustive 
nor limiting of the invention, but on the con 
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trary, are given for purposes of illustration in 
Order ... that others skilled in the art nay, fully 
understand the invention and the principles 

is thereof and the manner cf applying the same 
in practical use and may be enabled to modify 
and adapt it in various forms, each as alay be 
best suited to the conditions of a particular use. 

; Figure 1 is a side view of a piece of luggage, 
embodying the invention, shown in use; 

: ...Figure 2 is a side elevation of One erhoodinent 
of this invention with the wheel and caster as 

- sembly in operative position, and the upper part 
of the luggage broken away; 

Figure 3 is a bottom view of the device shown 
in Figure 2; - 

Figures 4 and 5 are sectional views taken on 
the line 3-5 in Figure 3, showing the wheels ex 
tended for use and retracted, respectively; 

Figure 6 is a side sectional view of the caster 
assembly shown in Figure 5; 

Figure 7 is a botton view of a second einbodi 
ment of this invention. 

Figure 8 is a sectional view taken on line 3-8 
in Figure 7 with the wheel housings partially in 
Section; 
Figure 9 is an isometric view of the interior of 

a piece of luggage of Figures 7 and 8, open and 
partly broken away to show the wheel housings 
in the corners; 

Figure 10 is a sectional view of a latch assen 
bly used in either the first or the second embodi 
ment: 
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Figure il is a fragmentary sectional view of a 
third embodiment of this invention; 

Figure 12 is a bottom view of the embodiment, 
shown in Figure 11; 

Figure 13 is a View in side elevation of a suit 
Case with a removable roller gear embodying the 
invention; 

Figure 14 is a fragmentary sectional view, taken 
on line 4-4 of Figure 13 of a novel caster as 
Sembly shown in Figure 13; 

Figure 15 is a fragmentary view taken on line 
5-5 of Figure 13; 
Figure 16 is a section on the line 6- 6 of Fig 

ure 13; and, 
Figure 17 is a fragmentary view of a different 

adjustable handle With the lower part in section 
and the upper part in elevation. 
In Figures 1 through 6 a fixed axis wheel-as 

Sembly is shown generally at 20 in which the 
wheel is mounted rotatably about a fixed axis in 
a Support 22 and a caster assembly shown gen 
erally at 24, in which one or more wheels are 
mounted on One or more axes in a swivel support 
or supports 25, free to swivel about one or more 
axes upwardly directed in a plane perpendicular 
to the axis of the Wheel. These assemblies 2 
and 24, respectively, are shown mounted on hinge 
plates 26 and 28, hinged at or near the edges of 
openings 30, 3 respectively, in the end wall 32 
of the suitcase 34 or other article of luggage. 
The caster assembly 24 as shown here is of the 

conventional type (best shown in Figure 4) hav 
ing a ball bearing 36 associated with a fork-type 
Swivel Support 25 for the caster wheel and a 
caster base 28. The details of the caster design, 
and particularly the ball bearing 36, of course are 
not essential, but facilitate the swiveling of the 
casters. 
The pivots 38, 39 of the hinge members 26, 23 

enable both the wheel assembly 20 and the caster 
assembly 24, when not in use, to be folded into 

... their respective ends 30, 3 of a housing recess, 
as is shown in Figure. 5. Any convenient locking 
device may be used to hold these assemblies in 
either position. As shown in Figure. 6, this takes 
the form of a spring 40 engaging a cam or latch 
Yember 42. Another suitable device as shown in 
Figure 10 is a simple spring catch 49a mounted 
On the housing to engage the hinge member 28d. 
at the edge of an opening 3a, the parts des.- : 
ignated by the suffix 'a' corresponding in func 
tion to the correspondingly numbered parts of 
Figures 1 to 6 inclusive. The hinge in this case 
is of the Spring type, urged toward the open, ex 
tended position, and is held against Such urging 
by the latch 40d, when closed. 
Again referring to Figures 1 to 6 inclusive, a 

handle 44 is Secured to the small end wall 46 of 
the Suitcase opposite that on which the wheel and 
Caster aSSemblies are mounted. This handle en 
ables the suitcase to be easily pulled forward and 
laterally and thus it guides the rolling on said 
wheel and caster assemblies. It is also adapted, 
and at a height convenient, for lifting the suit 
case; so that if an obstacle is encountered, the 

: natural reaction of an increased pull cn the han 
dle will have the required effect of picking up the 
Suitcase until it is over the obstruction. 

Advantageously, this handle is resistant. 
against Swinging from side to side, so that a lat 
eral force applied to it will be transmitted to the 
luggage; but advantageously also it can be swung 

-down against the end of the luggage so as to save 
Space when not in use. To this end, the handle 
44 is of molded plastic with squared clip enter 
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ing ends and the clips 45 by which it is Secured 
to the Suitcase are of Spring braSS Strip with 
enough of a "bow' at the corners to allow the 
handle ends to turn therein and SWing down with 
a sufficient lateral push, but stiff enough to re 
quire more of a push than would ever be neces 
Sary in guiding the Suitcase. 
As shown in Figure 1, the caster assembly 23 

precedes the wheel assembly 20 in the direction 
in which the suitcase is moved. In operation it 

... will be found that a suitcase so equipped and used 
will follow one around corners as well as over 
obstacles, without any conscious attention. On 
one's part; because the natural reaction of pull 
ing the handle toward one, when the luggage 
tends to diverge, actually steers the caster so as 
to correct the divergence. Other types of casters 
such as are shown for example in Figures 13-16 
can be used. In every such case, when the lug 
gage tends to diverge, the natural pull on the 
handle, by swinging or tilting guides the front 
back toward the user. As the luggage moves over 
toward the user, it comes again under the handle, 
thus correcting any tilting caused by the lateral 
pull, so that it again moves straight forward. 
Conversely, if the luggage creeps too close to the 
user the natural push and outward tilting causes 
the wheels to be guided away from the user until 
the luggage comes into the natural and com 
fortable position under the user's hand. With 
any of the caster devices here shown, the weight 
of the luggage exerted on the Swivel when the 
luggage is tilted swivels it so as to guide it toward 
the direction of tilting. 
To assure that the caster will be thus at the 

front when the luggage is being rolled, it is put 
in a front portion of the end, i.e., adjacent the 
side which has the ordinary carrying handle (as 
clearly shown in Figures 1 and 13). When the 
suitcase is being lifted down from a rack or a 
platform or is set down on the floor or ground, 
habit dictates that the ordinary handle on the 
long, narrow (front) side be used. When it is 
desired to roll the luggage, it is most natural to 
pick it up by that handle and then reach over 
with the other hand to grasp the handle 44 on 
the end. This naturally leaves the side with the 
ordinary handle at the front and assures proper 
action of the caster. - 

In the embodiment shown in Figures 7-9 the 
retractable wheel and caster-assemblies 20a and 
24a have the pivots 38a and 39a of their hinge 
members 26a, 28a, mounted with their axes par 
allel to the principal direction of movement of 
the suitcase. This makes ra. Somewhat more 
sturdy construction and also permits the recep 
tacles 30a, 3 a to be located in the corners of the 
suitcase 34a, where they least interfere with its 
packing, see Figure 9. 
This lateral hinge arrangement allows ... the 

wheels to be folded into the corners and yet when 
swung out for use, as shown in Figure 7; to be 
positioned substantially along the central plane 
of the luggage. A spring 50 in each hinge serves 
to hold the hinge plates 26a, 28a in their open 
positions as shown in Figure 7. The slots 52 are 
provided to receive spring latches 49a to hold the 
hinge against the spring pressure when the 
wheels are retracted. 

If retractible wheel and caster assemblies are 
not used, but instead, as in Figures 11 and 12 the 
caster assembly 24b and wheel assembly 20th are 
rigidly mounted in recessed housings 3 lb and 
30b respectively, the caster housing 3 lb must be 
large enough to allow the caster to swivel freely 
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about...the pivotal axis 
housing 3fb as shown is a flanged cup approxi 

"mating in its form the surface of revolution de 
scribed by swivelling of the caster, but having 
clearance therefrom sufficient to allow free 
swivelling. Such clearance is advantageously not 
greater than about the spacing of the swivel axis 
from the meridian (i. e., ... the vertical axis) 
through the center of the wheel. With this em 
bodiment the suitcase will stand on the wheels 
because it does not tilt beyond its limit of stabil 

...ity when the side edge contacts, the ground. 
'...The housing for the rear wheel can be even 
more economical of Space and serves moreover 
as the wheel support with the wheel rotatably. 
secured to an axle 56 mounted in this housing, or 
even directly to pivots formed in the housing 

... itself. 
...In the embodiment of Figures 11 and 12, the 
housing cup.3b is formed. So that it also provides 
a ball race for the ball bearing 36b of the caster 
swivel and the edge of the lower ball race is ex 
tended to engage a felt dust washer 54 which re 

...tains lubricant in the bearing and excludes dust 
and grit therefrom. The flange 55 as shown pro 
vides means for mounting the assembly in the 
wall of the Suitcase. 
This arrangement takes the least space from 

the interior of the luggage and has the virtue 
that it is always ready for immediate use, but 
it cannot be wholly hidden as in the case of the 
other embodiments described above. 
This invention is also applicable to standard 

luggage and to miscellaneous articles and pack 
ages, by embodying it in a removably attachable 
device as is represented by Figures 13 and 16. 
As shown the caster assembly 24c (of a novel type) is mounted on a toe piece 58 constituting 
a part of an articulate frame. For the most part 
this frame is flat but at the front a portion 59. 
is turned up to engage the edge of the luggage 
34c. At the rear corners are heel members, 60L 
and 60r also constituting portions of the frame 
and each of these have turned up portions 6 f and 
62 to engage the sides and back, respectively, of the luggage 34c. 
Each of the heel members 69 carries a fixed wheel assembly 20c; and, due to the positioning 

of the heel members on the rear face of the Suit 
case, these fixed wheels have their axes of rota 
tion perpendicular to the fore-and-aft axis of the 
Suitcase and approximately in line with each 
Other. 
In this embodiment, as in the others, as many 

fixed wheels as desired may be used so long as 
they are thus mounted close to a common axis 
of rotation so that, as the casters swing the lug 
gage, the fixed wheels can roll along concentric 
arcuate paths, and So that the Several wheels do 
not interfere with tilting the luggage for steer 
ing as above described. One fixed wheel has ad 
vantage over more in that it is wholly versatile 
to Swing the luggage around to any angle as well 
as along an arc of longer radius. The number of 
casters which can be used is limited only by cost, 
Convenience and space to locate thern and their 
location is unlimited except that at least one 
should be under, or forward with respect to, the 
handle; while the fixed wheel should be behind it. 
A strap 64 is secured at one end to each heel 

piece 60 (as best shown in Figure 16) and is car 
ried through a fair lead 66 on the opposite heel 
plate. One of these straps carries a buckle or 
other fastening means; and one passes through 
the handle 44c so as to hold it in place on the 

of its mounting. The 

0. 

5 

20 
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suitcase 34c and transmit the necessary forces 
for guiding, pulling and/or lifting it. The lat 
eral pull exerted on each heel plate by the strap 
attached to it, the turned up edge 6. Which en 
gages the suitcase to resist such pull, and the 

: upward pull exerted by the other strap wrapped 
over the heel plate and through its fairlead 66 
combine to hold these heel plates positioned at 
the corners of the luggage. 

Likewise, each heel plate has attached to its 
front edge a strap 70 which extends to the toe 
plate 58 over a pulley or stanchion 72 and thence 

is around the sides of the suitcase and through the 
handle with their ends buckled or otherwise 
pulled tight and secured as shown in Figure 13. 
A smooth twist in the strap allows it to pass 
smoothly over the stanchions or pulleys 72. The 

"pull of these straps between the heel plates 60 
and the toe plate 58 against their turned up 
edges 6f and 62 holds them tightly positioned 
against the corners of, the suitcase; while the 
upward pull holds the toe plate positioned both 
laterally and vertically on the bottom end of the 

'suitcase; and their connection with the handle 
3 transmits the necessary pull for guiding, pulling 
and lifting the Suitcase. 
Since the straps are adjustable and allow ad 

justment of spacing between the several por 
tions of the articulate frame 58,60r, 60L, this 

30 device is adapted for use on any luggage within 
the capacity of the straps to embrace: 
The casters 24c shown in this embodiment of 

Figures 13,14, 16, are of a novel-type; but that 
: type is not tied to the particular embodiment. It 

35 can be used directly secured to the suitcase or 

48) 

Rodker arms 80 are individually mounted on the 
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other luggage or to hirige plates 28; and other 
types of casters may be used instead on the toe 
plate of Figures 13, 16. " " ' ". . . . . . . . . . 
As best shown in Figure 14, a shaft. 6 is 

mounted in-bearings'8 secured to plate 58. 

shaft; and between them on the shaft. 76 is a 
"Spring 82 the ends of which engage arms. 80 and 
urge. them downward, while a center loop pro 

45 - - - - 

the Outer ends Ofarms 8) is mounted in universal 
jects to engage and anchor on the plate 58. On 

(self-aligned) bearings an axle shaft.84 and on 
this shaft is carried the caster wheels. 

In the case shown, the wheels are loosely 
mounted on the axis shaft 84 and held apart by 
spacers 86 and 88, but obviously this is not essen 
tial. The wheels could be rigidly and perma 
nently secured to the shaft in the relation shown, 
and the shaft rotate in bearings (preferably ball 
bearings capable of accommodating the angular 
motion) in the arms 80. 
So long as the Suitcase is held upright, both 

arms 80 are swung down to the same extent 
against the resistance of spring 82; and axle 84 
is perpendicular to the longitudinal axis of the 
suitcase; but when the suitcase is tilted to one 
side or the other, one arm is relaxed and ex 
tended farther, while the other is further com 
pressed toward the bottom of the suitcase, with 
the result that the axle is turned and the wheels 
guided for steering the Suitcase toward the di 
rection of leaning. As it is thus moved under 
the handle it is restored to an upright position 
which brings the wheels back straight. 
The handle as shown in Figures 13 and 15 is 

designed to give rigidity to forward and sidewise 
forces, and yet be adjustable as to height. This 
is accomplished by the links 88 pivoted in the grip 
member 86 and on the ears of the handle clip 
45c. The bottom of each link 88 is radially ser 
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rated and engages a similarly serrated block 
"... on each side which is brazed or otherwise. Se 
cured to the clip 45c. The bolt 90 when tightened 
locks the serrations together, but when it is re 

i? leased the links 88 can be swung up or down to 
raise or lower the handle to the most convenient 
height; or, if desired, handles with different 
length upright or link portions may be substi 
tuted, with or without the Swinging adjustment. 

I. Although Figures 13-i6 show an embodiment 
utilizing a plurality of fixed wheels and likewise 
a plurality of casters may be used, there is im 
portant advantages in the use of only two Wheels, 

- a caster forward and a fixed wheel aft along the 
center of the lower end of the luggage, 
As shown in Figure i, the length of the suit 

case plus the extension of the handle at One end 
plus the extension of the wheel 2) and caster 24 
at the other end equals the height of a man's 
knuckles above the ground when he is Walking 
with his elbow sightly flexed. This permits the 
most relaxed and comfortable handling of the 
luggage and leaves ample scope for movement of 
his arm to pick up the case when necessary to 
mount stairs or a curb or to pass over an ob 
struction. I have found surprisingly little varia 
tion in this height of a person's knuckles. Taller 
people in general have longer arms So that the 
height of the knuckles varies much less than 
their total height, and, moreover, So long as the 
handle is below the level of the elbow, one can 
tolerate a considerable difference in the extent 
to which the elbow is flexed without discomfort 
in walking with the luggage and Without Seriously 
impairing the ability to lift: the luggage when 
necessary. The handle. One the end of the lug 
gage may be made adjustable to give the most 
comfortable position for each user. This is illus 
trated in Figures 13, 15 and 17. 

In Figure 17 is shown a handle made of a 
double thickness of leather with a stiffening 
Spring 92 between. The two ends of the han 
idle are as shown in Figure 7 with a conven 
tional grip portion between. The strap as shown 
is flexed to a smooth bend over the clip 45d which 
has its upper portion correspondingly curved. 
Its outer end is held against the suitcase by the 
resilient force of Spring 92. A pin 94 secured on 
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8 
the clip: 45d engages in any of the holes 95; and 
by lifting up the end of the strap it can be re 

'...leased from pin 94 so as to slide it through the 
clip. 45d and thus adjust the handle height. 
We claim: 
An article of luggage defined by an opposite 

pair of faces of large surface area, an opposite 
- pair of faces of Small Surface area, and an oppo 
Site pair of faces of intermediate surface area, all 
of said faces being Substantially rectangular, one 
of said intermediate faces being the top face of 
the luggage when carried, a carrying handle on 
said one intermediate face, a caster wheel and a 
fixed axis wheel on One of said Small faces, a 

- carrying handle on the other of said small faces, 
is said caster wheel lying between the center of the 
face to which it is attached and the plane of the 
intermediate face having the carrying handle 
thereon and the fixed axis wheel lying between 
the center of the bottom of the face to which it is 
attached and the plane of the other intermediate 
face, said wheels constituting the only wheels on 

: said one small face and being disposed on that 
face midway between the planes of the large faces. 

GRACE. H. MCINTYERE. 
MALCOLM. McINTYRE. 
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