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ROLLER SKATE

Erwin J. Schmidt, Chicago, Ili assignor to Allied
Engineering Company, Chlcago, TH., a corpeora-

tion of Illinois

Application March 5, 1934, Serial No. 714,135

12 Claims.

My invention relates to roller skates and has
for its principal object .the provision of a new
and improved form and arrangement of parts
by reason of which a much improved mounting
for.the supporting wheels or rollers shall be pro-
vided whereby there shall be a greatly increased
facility for turning or:-weaving on the part of
a skater while at the same time a sense of secu-~
rity .is felt by the skater; and whereby the con-
struction of the skate is greatly simplified and
made substantially cheaper and better.

To these ends, it is one of the objects of my

invention to provide an' improved arrangement.

by which the separate wheels are controlled indi-~

- vidually so as to make it possible to changeé the

position of - one of the:wheels with respect to

..‘the foot plate without any reciprocal movement
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of any other wheel, so that the wheels are free
to move as occasion may require at. opposite sides
of the device independently of each other for

meeting varying conditions of the skating surface:

and varying conditions of skating. It is one of
my objects to accomplish this result both by ref-
erence to the mounting of the axle for the wheel
and also by reference to the connection between
the axle and the wheel or roller.

For accomplishing these results, it is one of the‘

objects of my invention.to provide an improved
arrangement -of bearing: means by reason -of

which each of the wheels'is afforded an effective-
side bearing on the axle and also an effective

thrust bearing in both directions, all by the use

-of. two sets of bearing balls, the arrangement

being preferably such that the wheels are enabled
to swing slightly in any.direction from the normal
precisely transverse position so-as to bring into
operation the thrust bearing factors whereby the
wheel even in such canted position is afforded
full ‘anti-friction motnting characteristics.

It is another object of my invention to improve-

devices of this type in sundry details hereinafter
pointed out. The preferred means by which I
have accomplished my several objects are illus-

trated in the drawings and are hereinafter spe-:

cifically described. That which I believe to be

new and desire to cover by Letters Patent is-set.

forth in the claims.

In the drawings,~—

Fig. 1 is a side view of the preferred form of
my improved skate;

Pig. 2.is a bottom plan view of the'skate shown
in Fig. 1; :

Figs. 3 and 4 are vertical cross sections taken
respectively at the line 3—-3 and the - line 4—4
of Fig. 1;

(CL 208--179)

Fig. 5 is-a vertical cross sectional view taken
at line 5—5 of Fig. 4;

Fig. 6 is a perspectlve view of the bracket by
which the rear wheels of the skate are mounted
in position;

Fig. 7 is a perspectlve view of a portion of the
bracket structure by which the front wheels or
rollers are mounted in position;

Fig. 8 is a vertical cross sectional view taken
at line 8—8 of Fig. 1;

Fig. 9 is a vertical cross sectional view taken
at line 8--9 of Fig. 8;

Fig. 10 is a perspective view of the axle mémber

10

shown in Fig. 8;

Fig, 11 is & central vertical sectional view ;5-
through a modified form of wheel or roller
mounted on the lower end of a bracket;

Figs. 12 and 13. are inside face views of the
lower end portions of modified forms of bracket,
showing the axle member in cross section in po-
sition therein;

-Flig. 14 is g side view of a modified form of axle
member and mounting means therefor;

Fig. 15°is an edge view of a supporting wheel
or roller mounted by means of a modified form
of axle member upon the runner of an ice skate
a fragmentary portion of which is shown in cross =~
section; and

Fig. 16 is an end view, looking toward the left
in Fig. 4 or 11, showing the relation of the axle
member and the parts carried thereon with re-
spect to its supporting bracket.

Referring now to Figs. 1 to 10 inclusive, in
which corresponding parts are indicated by the
same reference characters, 20 indicates a front 35
foot plate having a long narrow arm 2! project-
ing rearwardly therefrom, the side edge portions
of the arm 21 being rolled to provide beads at
opposite sides, as is best shown in Fig. 4, such
beaded portions being indicated by reference nu-
merals 22.- The arm 21 extends into a socket on
the front end of a rear foot plate 23, such socket

o

5

30

“being formed by rolled bead portions 24 formed

upon the side edges of a forwardly extending arm
25 formed integrally with the rear foot plate 23.
The arm 25 and foot plate 28 are provided with
2 long slot 26 therein which registers with a slot
27 in the arm 21, the slot 27 being of considerably
greater length than that of the slot 26 in the
arrangement. shown. A bolt 28 passing through
tlie slots 26 and 27 serves when tightened in posi-
tion to hold the front and rear foot plates rigidly
in any desired adjusted position with respect to
each other. ‘

The rear foot plate 23 is provided with a sheath
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2

or housing member 29 of sheet metal of any ap-
proved type as is usual in devices of this kind.
The front foot plate 20 in turn is provided with
clamps 30 which. are slidable transversely of the
skate, each of the clamps at its inner end being
provided with a forwardly extending arm 3l.
Said arms 3f are adjustably connected together
by means of a double screw device 32 which has
a bearing at its middle point in a bracket 33 de-
pending from the plate 20. The screw 32 is
provided with oppositely acting screw threads at
opposite end portions so as to move the clamps
inwardly and outwardly in unison upon rotatlon
of the screw.

The bracket means for mounting the rear
wheels or rollers upon the foot plate 23 is made
from a strip of sheet metal stamped and. pressed
into shape as shown in Fig. 6. This bracket
arrangement comprises a cross bar portion 34
which is offset downwardly at its middle portion.
At each end of the cross bar, the metal strip from

~which the bar is made turns downwardly in the

form of an upright 35 which at its lower end is
turned inwardly providing a short crass bar 36
from which rises a second upright 37 opposite
the upright 3% but in spaced relation thereto, the
uprights 37 being provided at their upper ends
with outwardly turned cross bars 38 which are
arranged in face engagement with .the cross
bar 34. This bracket device is securely mounted
upon the rear foot plate 23 so.as to depend there-
from, being secured to the plate by means of
rivets 39, reenforced by short arms 40 struck from
the metal of the strip and extending upwardly
through openings in the plate 23 so as to have
their upper ends riveted thereto, as is clearly
shown in Fig. 4.

As is clearly shown in Fig. 4 the uprights 35
and 37 comprising the bracket at each side of the
skate stand at right angles to the plate 23 trans-
versely of the plate. Asisclearly shown in Fig. 1,
said uprights are in diagonal position with respect
to the plate 23 longitudinally of the skate so as
to give the brackets at opposite sides of the skate
a backward trend.

The bracket structure provided for supporting
the wheels or rollers below the front foot plate
20 is likewise formed of a. strip of sheet metal.
As is best shown in Figs. 7 and 8, this bracket
comprises a cross bar portion 41, integrally
formed uprights 42 depending from the ends of
the portion 41, inwardly directed cross bar por-
tions 43 at the lower ends. of the upright portions
42, upwardly directed uprights 44 formed at the
inner ends of the cross bar portions 43, and in-
wardly directed arms 45 which engage the bottom
face of the cross bar portion 4i. The bracket
member is secured in position upon the foot plate
20 by means of rivets 46 which extend through
the cross bar 41 and the plate 20, being reen-
forced by short arms 47 formed on the bracket
member and extending unwardly through suit-
able openings in the plate 20 so as to have their
upper-ends riveted above the plate 20 as is clearly
shown in Fig. 8. The mounting of the bracket
member upon the plate 20 is strengthened and
reenforced by a clip member 48, as is best shown
in Fig. 9, such clip member being secured in
position by means of a rivet 49 extending through
the clip and an opening in the plate 26. As is
best shown in Fig. 8, the uprights 42 and 44 stand
at right angles to the plate 20 transversely of
the skate but have a slight forward trend longi-

“tudinally of the skate as is shown in Fig. 1 by

up under long continued hard usage.
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reason of the fact that they are in slightly oblique
position with respect to the cross bar member
41 and the plate 20.

As is best shown in Fig. 4, the downward offset-
ting of the middle portion of the cross bar portion
34 of the rear bracket enables the arm 21 of the
front foot plate to project backwardly between
the bracket and the rear foot plate 23 and serves
also to provide a rigid bearing for such arm 2i
for reenforcing the connection between the foot
plate members. By my improved arrangement
comprising the socket formed by the turned over
portions 24 on the arm 25 and the support pro-
vided by the cross bar portion 34 in rear of
such socket arrangement, I have provided a very
strong construction which is adapted to stand
By this
arrangement, the foot plates are very readily
adjustable longitudinally with respect to each
other throughout a very long range..

By my improved arrangement as above de-
scribed, I have provided two depending brackets
at opposite sides cf the skate at each end portion
of the skate, such brackets being oppositely dis-
posed transversely of the skate and being rigidly
connected together so as to have a mutual reen-
forcing effect. Each of the brackets comprises
two oppositely disposed uprights in spaced rela-
tion to each other rigidly connected together at
their lower ends, each bracket being in the form
of a closed loop. The spaced uprights comprising

each of the brackets are provided at their lower .

ends with openings 859 therethrough oppositely
disposed with respect to each other so as to re-
ceive an axle member 85I therethrough as shown
in Fig. 4 or an axle member 52 therethrough as
shown in Fig. 8. As is best shown in Fig. 5, the
axle member 51 is flattened by the removal of
metal at its opposite faces at the portion extend-
ing through the bracket, being provided with an
enlarged shoulder portion adapted to limit the
movement of the axle member toward the right
in Fig. 4 into position in the bracket. This flat-
tened shank portion is of such length as to extend
slightly beyond the inner face of the upright 37,
the end portion ‘of the axle member being of
reduced size and being provided with screw

threads for the reception of a securing nut 53

thereon, a washer 53¢ preferably being placed on
the member 51 behind the nut 53. By reason of
the slight excess in length of the shank portion,
the axle member is free to slide vertically along
the upwardly elongated openings 59, and is
adapted to have g slight angular movement with
respect to the bracket.
nut 53 constitute shoulder means on the axle
member and limit endwise and angular movement
of the axle member with respect to the bracket.
Above the axle member 5f, T have provided .a
wear plate 54 of sheet metal which is preferably
secured in position in the lower end of a block 55
of compressible rubber which is inserted in the
loop between the axle member and the rivet 29,
The block 58 is adapted to serve as a cushioning
member for the axle with respect to the bracket
serving normally to hold the axle member in itg
lowermost position in -the bracket and serving
also to afford strong resistance with respect to
angular motion of the axle member with respect
to the bracket. In the arrangement shown, the
compressible member 55 is held in position within
the loop by means of lugs 56 formed 1nte°1ally
with the bracket member.

As is clearly shown in Fig. 4, the axle member 5
is provided with two circumferential grooves 571

The washer 53a and. the ¢
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thereabout in spaced relation to each other lon-
gitudinally :of the member, each of said grooves

~having rounded shoulders at its sides separated

10

15

by a short cylindrical portion. In each of said
grooves I have provided a series of .anti-friction
balls 58 which are adapted to move freely longi-
tudinally of said cylindrical portion without mov-
ing out: of the groove. "About the two sets of balls
58; I provide a wheel or roller 58 which in' the
arrangement shown -is turned from a7 solid in-
tegral piece of metal, the hub portion 68 having
outwardly facing shoulders 6! which are located
opposite: the inner wall portions of the grcoves
51, such shoulders §f merging into short cylin-
drical portions longitudinally of the axle member

opposite the cylindrical portions of the grooves. A

cap 62 is secured upon the outer.end of:the axle

“member 51 for protecting the outer series.of balls
''58, and a cap 83 is secured upon the axle member
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5 -as shown.

adjacent to the flattened portion of said member
for protecting the other set of balls §8. The ar-
rangement is such that when-the balls 58 are
centered .in- the grooves 8% the balls and the
wheel 58 are out’of contact with the caps 62
and 63.

in the arrangement shown in Fig. 4, the parts
are of such size and are so arranged with respect
to each- other as to be capable' of being inserted
into operative  position without the removal of
any of the retaining parts. For the assembly of
the wheel and-axle, the-axle member is first in-
serted through the central opening of the wheel
from the right in Fig. 4 to-a point slightly fur-
ther to the left in said figure than the position
One entire ‘set of balls 58 is then
readily inserted from the left, whereupon the axle
member is. moved to the limit of its motion to-
ward the right in said Fig. 4 for the insertion

. of the second series of balls:’ The arrangement.is

such that all but a limited number of the second
set- of balls can be readily inserted ' from the
right as shown in said Fig. 4, and such that the

last of the limited number to be inserted can:be.

forced into position by the-application of a lim-
ited pressure thereon; the pressure required up-
on the ball last to be inserted being sufficient for
insuring that the -ball will: hot be removed inad-
vertently during the operation of the bearing. It
will be understood, of course, that after the com-
plete assembly of the arrangement: as shown in
Fig. 4 .one or more of the balls can be forced out

~of p051t10n whereupon the remaining balls can be

removed without any substantial pressure there-
on by a slight shifting of the axle member with

. respect to the wheel.
. As an alternative arrangement, “the. construe-.
tiont may be such. that the second set of balls to.

_be inserted may be placed-in position without the
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application of presstire thereto: when. the' axle
meniber is nioved to the limit of its motion to~-

ward the right in said Fig. 4, the arrangement be-’

ing such preferably that when the axle member
is centered in position witlr respect to the shoul-
ders 61 of the wheel the balls 58 will be normally

retained without danger of ‘accidental removal.

Tn such case, the cap 63 is relied upon for hold-
ing the balls from escape when the axle member
is-moved. to the limit of its motion toward the
right’in said ‘Fig. 4.

With the parts in the arrangement as shown in
said Fig. 4, the two sets of balls 58 serve to' pro-
vide an adiirable anti-friction bearing with re-
spect to side pressure on the axis member 51, At
the same time, the two sets of balls provide anti-

friction - thrust bearings - for the axle member

‘sition in the groove 81 toward the right.

with respect to. the wheel, one set -of balls act-
ing as the thrust bearing with respect to pres-
sure- longitudinally of the axle member in one
direction and the other ‘set of balls being effec-
tive with respect to pressure longitudinally of
the axle member in the opposite direction. The
arrangement is such that the wheel can be tilted
slightly or canted from the directly transverse
position with respect to the axle member with-
out having any substantial effect upon the effec-
tiveness of the supporting means as an:anti-fric-
tion bearing, this result being attained by reason
of the fact that the balls 58 can shift slightly
lengthwise of the axle member by reason of the
excess width of the grooves as compared with the
width of the balls., By reason of this arrange-
ment, g skater is enabled very readily and easily
to change direction and to effect what is termed
weaving in his forward movement on the skate.

The arrangement shown in Ifig. 8 in connec-
tion with the axle member 52 is the same as that
above described in connection with the arrange-
ment showh in Fig. 4 except that the shoulder
forming the outside wall of the grocve at the left
in said Fig. 8 is somewhat higher than that of
the corresponding shoulder of the axle member
5! above described. The arrangement is suich
that it is necessary that the last of the second
set of balls to be inserted must be inserted
through a notch 84 at one side of the axle mem-
ber, such notch 64 being turned into registra-
tion with a notch 6% in the hub of the wheel. By
the use' of the notches 64 and 65 and the more
extensive shoulder formation in connection with
the axle member §2, a smoother end thrust ac-
tion of the axle member 52 toward the' right
is effected.

“The arrangement shown in Fig. 11 is similar to
that shown in Fig. 4, except that a stamped sheet
metal wheel is employed in lieu of the turned
wheel of ‘the Fig. 4 arrangement, and that the
wheel of Fig. 11 is provided with inwardly facing
shoulders in lieu of the outwardly facing shoul-
ders 8¢ of the ‘wheel §9.  As'is clearly shown in
said Fig. 11, the wheel comprises a -member 65
formed cf sheet metal and a second member 67
also formed of sheet metal and extending into
the open end of the cylindrical portion of the
member 66.

For the assembly of the wheel and axle as
shown in. Fig. 11, the axle member is inserted
through the wheel member 6% to a position slight-
ly- farther toward the left than that shown in
said figure, and the balls 58 are inserted into po-

xle member 5¢ is then moved to the limit of its
motion toward the right in said Fig. 11, and a
conical washer 68 is slipped into position upon
the axle member 5! adjacent to the inner edge of
the groove BT at the left in said figure, said
washer §8 ‘being of such size as to be held fric-
tionally-in position. The balls 88 at the left are
then placed in position, being supported for the
assembly operation by the washer €8, The wheel
memyer 87 is then moved intc position within
the straight end portion of the wheel member 68,
and the paris are adjusted so as to bring the
shoulder ‘portions provided by the members 68
and 87 into the desired relaticn, whereupon the
edge of the member 66 is spun inwardly slight-
ly for holding the parts strongly in their assem-
bled positions as illustrated.

In the arrangement shown.in' Fig. 12, an axle
member 8% is shown of substantially triangular
formation in lieu of the substantially square flat-
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4
tened arrangement of the axle member 51 as
shown in Fig, 5, the openings in the bracket
10 being changed correspondingly to fit.

In Fig. 13 still another modified arrangement
is shown in which an axle member 71 of circu~
lar form is employed, the bracket 12 being of
slightly greater width to compensate for the
greater width of the axle member.

In Fig. 14 still another modified arrangement
is shown, comprising an axle member 73 which
is secured by means of screw threads within a
substantially spherical nut 74 which is located
between the sides of the bracket 15 below the
compressible block Ta. In the arrangement
shown in Fig. 14, the axle member 73 is capable
of having a slight swinging movement with re-
spect to the bracket, but such swinging move-
ment is limited so as to hold the axle member in
substantially horizontal coperative position dur-
ing use.

In the arrangement shown in Fig. 15, I have
provided still another modified arrangement com-
prising an axle member 16 having a wheel or
roller 7T mounted thereon at one end and pro-
vided at its opposite end with a clamp in the
form of a yoke 78 which is adapted to fit on the
lower edge of the blade 19 of an ice skate so as
to hold the roller 717 in operative position with
respect to said blade. A set screw 80 is pro-
vided for securing the axle member and wheel
rigidly in position upon the blade. By the use
of this arrangement, applicant is enabled very
quickly and very easily to convert an ice skate
into a roller skate without in the least injuring
the skate for its initial purpose. As will be read-
ily understood, two of the devices as shown in
Fig. 15 could be cmployed in connection with
the blade of a skate so as to provide anti-fric-
tion support for the blade, or as an alternative
arrangement twe of the devices as shown in Fig.
15 might be used at each end of the blade, with
such devices extending in opposite directions
from the blade. A similar arrangement might
ke used to advantage in connection with other
slide runner devices such as sleds and the like.

While I prefer to employ the form of arrange-
ment as shown in my drawings and as above
described, it is to be understood that my inven-
tion is not limited thereto except so far as the
claims may be so limited by the prior art.

I claim:—

1. In a roller skate, the combination of a foot
plate, a bracket depending from said plate com-
prising two spaced uprights, an axle member en-
gaging said uprights near their lower ends so as
to swing and to move vertically with respect
thereto and having shoulder means adapted by
engagement with face portions of said uprights
to prevent extensive swinging movement of the
axle member, a compressible member located be-
tween said uprighis and holding said axle mem-
ber yieldingly in its lowermost position, and a
supporting wheel on said axle closely adjacent to
said standard.

2. In a roller skate, the combination of a foot
plate, a bracket depending from said plate com-
prising two spaced uprights, an axle member en-
gaging said uprights near their lower ends and
adapted to have a swinging movement and a ver-
tical sliding movement with respect thereto and
having shoulder means engaging side face por-
tions of said uprights serving to limit the swing-
ing movement of the axle with respect to the
standards, a compressible member located be-
tween said uprights and holding said axle mem-

2,079,185

ber yieldingly in its lowermost position, and a
supporting wheel on said axle closely adjacent to
said standard.

3. In a roller skate, the combination of a foot’

plate, a bracket depending from said plate com-
prising two spaced uprights and means connect-
ing the lower end portions of said uprights in
rigid relation to each other, an axle member ex-
tending through oppositely disposed openings in
said uprights near their lower ends so as to swing
freely in all directions and to move vertically
with respect to the uprights and having shoulder
means adapted by engagement with face portions
of the standards to prevent extensive swinging
movement in any direction, a compressible mem-
ber located between said uprights and holding
said axle member yieldingly in its lowermost po-
sition, and a supporting wheel on said axle mem-
ber closely adjacent to said standard.

4. In a roller skate, the combination of a foot
plate, a bracket in the form of a rigid loop of
sheet metal depending from said plate, an axle
member mounted in the lower end portion of said
bracket in substantially horizontal position and
movable vertically and also adapted to have a
swinging movement with respect to the bracket
and having shoulder means adapted by engage-
ment with face portions of the bracket to pre-
vent extensive swinging movement of the axle
member, a compressible member located in said
loop above said axle member adapted to hold said
axle member yieldingly in its lowermost position
and to resist vertical swinging movement of the
axle member, and a supporting wheel on said axle
member closely adjacent to said bracket. ]

5. In a roller skate, the combination of a foot
plate, a bracket in the form of a rigid loop of
sheet metal depending from said plate, an axle
member mounted in substantially horizontal po-
sition in openings in the side walls of the loop
near its lower end and movable vertically and
also adapted to have a swinging movement with
respect to the bracket, a block of compressible
rubber located in said loop above said axle mem-
ber adapted to hold said axle member yieldingly
in its lowermost position, shoulder means remov-
ably secured on one end portion of the axle
member adapted by engagement with side face
portions of the bracket to hold said axle mem-
ber from swinging out of substantially hori-
zontal position, and a supporting wheel on said
axle member closely adjacent to said standard.

6. In a roller skate, the combination of a foot
plate, two axle members, means for holding said
axle members normally in substantial alignment
with each other below said plate in transverse
position with respect thereto adapted to permit
either of said axle members to move vertically
with respect to said plate independently of the
other axle member and to permit either of said
axle members to have a slight swinging move-
ment from the directly transverse position inde-
pendently of the other axle member, and a sup-
porting wheel mounted on each of said axle
members.

7. In o roller skate, the combination of a foot
plate, two axle members, means for mounting said
axle members normally in substantial alighment
with each other below said plate in transverse
position with respect to the plate, a compressible
member interposed between each of said axle
members and said plate adapted to hold said
axle member yieldingly in its lowermost position
independently of the other axle member, and sup-
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porting wheels on said axle members respec-
tively. :

8. In a roller skate, the combination of a foot
plate, two brackets depending from said plate at
opposite sides thereof, two axle members mount-
ed in substantial alignment with each other
transversely of said plate on said brackets re-
spectively so as to swing and to move vertically
with respect to the brackets, a compressible mem-
ber interposed between each of said axle mem-~
bers and said plate serving to hold the axle mem-
ber yieldingly at its lowermost. position, means
on each. of said axle members adapted by en-
gagement with the bracket on which said axle
member is mounted to hold said axle member
from swinging out of its substanfially transverse
position, and supporting wheels on said axle
members respectively. '

9. In g roller skate, the combination of a foot
plate, two brackets depending from said plate at
opposite sides thereof, a cross bar’'connecting said
brackets rigidly together below said plate for re-
enforcing said brackets transversely with respect
to each other, two axle members mounted on
said brackets in substantial alisnment with each
other below said plate in transverse position with
respect thereto, compressible members interposed
between said axle members respectively and said
plate adapted to hold said axle members yield-
ingly in their lowermost position independently
of each other and supporting wheels on said
axle members respectively.

10. In a roller skate, the combination of a foot
plate, two brackets depending from said plate at
opposite sides thereof, a cross bar connecting said
brackets rigidly together below said plate for re-
enforcing said brackets transversely with respect
to each other, two axle members mounted on
said brackets in substantial alignment with each
other below said plate in transverse position with
respect thereto, a combpressible member inter-

5
posed between each of said axle members and
said plate adapted to hold said axle member
yieldingly in its lowermost position independently
of the other axle member, mesns on each of said
axle members adapted by engagement with the
bracket on which said axle member is mounted
to hold said axle member from swinging out of
its substantially transverse position, and sup-
porting wheels on said axle members respec-
tively.

11. In a roller skate, the combination of a foot
plate, two brackets depending from said plate at
opposite sides thereof, a cross bar connecting
said ‘brackets rigidly together below said plate
for reenforcing said brackets transversely with
respect to each other, two axle members mount-
ed on said brackets in substantial alighment with
each other below said plate in transverse posi~
tion with respect thereto, a compressible mem-
ber interposed between each of said axle mem-
bers and said. plate adapted to hold said axle
member yieldingly in its lowermost position in-
dependently of the other axle member, shoulder
means on each of said axle members comprising
a nut removably secured on one end portion of
the axle member adapted by engagement with
side face portions of the bracket on which said
axle member is mounted to hold said axle member
from swinging out of  substantially horizontal
transverse position, and supporting wheels on
said axle members respectively.

12. A mounting means for a roller skate com-
prising in combination a cross bar formed of a
metal strip, and two depending brackets formed
integrally with said cross bar at its opposite ends
each in the form of a closed loop extending down-
wardly in substantially right angular position
with respect to said cross bar longitudinally of
the bar but in oblique position with respect to
said cross bar transversely thereof,
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