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ALIEN PROPERTY CUSTODIAN

METHOD OF IMI'ROVING THE SURFACE OF
METALLIC PARTS

Gustav Sembdner, Berlin-Tempelhof, Germany;
vested in the Allen Property Custodian

Application filed September 26, 1839

This invention relates to metallic parts hav-
ing improved wear-resistant surfages and to
methods and devices for producing wear-resistant
surface layers on metallic parts, more particu-
larly on wheels for rail-vehicles.,

It is the object of the invention to incorporate
wear-resistant material in such a manner into
the metallic parts that its structure and strength
is not changed, at least not deterforated.

Ancther object of the invention is to attach
or secure the wear-resistant layer to the metal-
lic part or suppoert in such a manner that while
an undesired or inadvertent detachment or
locsening is absolutely prevented, it is possible
to replace or detach the wear-resistant layer
with simple means, If desired.

Anocther object of the Invention is to provide
simple devices and apparatus for applying the
wear-resistant layers to and for remoeving same
from, their support.

A speclal object of the invention s to increase
the duration of wheels and wheel sets for rail-
WAy cars.

According to the invention a wear resistant

strip is applied to the work piece in the form of *

one or several pieces and secured in position on
the work plece by recessed or indented portions
in the work piece and in the strip. Speclal closure
members, such as locking rings or the like may
be used additionally. The toothed engagement
of the parts may be compleled by a ring which
is welded together with a wear resistant plating.
Moreover, screw rings, bayonet fixing rings or
smooth Fings attached by riveting may be used
for this purpose. Further, 1t 15 possible to provide
the toothed engagement between the work piece
and the wear resistant plating by composing the
wearl resistant surface of single pieces whiclh are
welded together. Moreover, it is contemplated
to provide resilient insertions between the work
piece and the wear resistant plating whereby it
is rendered possible, for instance, to provide run-
ning wheels of steel which have a spring action.

My Invention permits a great simplification in
the manufacture and operation of work pieces
having surfaces subjected to heavy wear and
tear. For example, railway and tramway wheels,
running wheels for cranes and the like can be
easlly and safely provided with new running sur-
faces when they are worn off.

The invention wiil be better understood by
reference to the following detailed description in
conhection with the accompanying drawing
showling by way of example and diarrammatically
some embodiments of the Invention, viz:—
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A" and 1’ which are welded together ai 50.

Fig. 1 is a cross sectional view of the outer
portion of a wheel rim. A profiled strip | of
hardened steel is engaged over the rim 2 in the
direction of the arrow and an cpen steel ring 3
1s engaged in the groove 4 of the rim. Now the
rims | and 3 are welded together by the circular
weld B, The oblique joints between the adjacent
ends of the rings | and 3 may also be welded
together if desired.

In order to remove the worn-off ring 1 the
rings | and 3 are separated from each other by
a cutting torch applied to the seam 8.

Referring now to Fig. 2, the reference numerals
| to B designate the same parts as In Fig, 1.
Additionally a ring 6 is provided which is
threaded at T and screwed on a threaded por-
tion 2 of the rim sc as to engage into a dove-
tail portion 8 of the rim 1. The joints of the
strips | and & may again be welded together if
desired. It will be understood that the strip |
is thus still more reliably secured on the rim 2.

In order to remove the ring | the ring 6 is
unscrewed and the ring t is separated from the
ring 3 by a cutting torch applied at 5.

Referring now to Fig. 3, the ring 1 1s in this
case engaged over the rim 2 in the direction of
the arrow so as to engage the annular groove
9 of the rim by its inner collar 8. 'This is pos-
sible by the spring action of the open rineg |I.
The open ring is now closed at the joint by weld-
ing whereby the ring | is secured against inad-
vertent detachment. Moereover, in case of high
stresses a threaded ring 6 may be applied which
in this case may press against the annular sur-
face B without dovetail engagement,

In order to remove the ring | from the rim
the jeint is cut and the threaded ring 6 is un-
screwed.

A similar arrangement is shown in Fig. 4,
however, in this case a circular ring 10 which
is connected to the rim 2 by a number of rivels
Il serves as an additional securing means in
place of a threaded ring 6.

In this case the ring | is removed by culting
the joint and withdrawing the circular 1ing id
after removal of the rivets (1.

Referring now to Figs. 5 and 6 showing the
wheel rim in a cross sectional and side elevation,
regpectively, it will be secen that the wear re-
slstant plating is in this case made of two pieces
A
securing ring 19 is attached to the rim 2 by
means of a device which is similar to a bayonet
fixing comprising claws 1% and 2' on the ring
19 and on the rim 2, respectively. The claws
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19’ of the ring t8 are at first engaged through
recesses 27 between the claws 2’ and then locked
behind the claws 2’ by rotatlon through a small
range. The ring | which 1s attached to the rim
2 In the direction of the arrow may be removed
from the same by cutting the joint §0 and releas-
ing the ring 89,

Referring now to Fig. 7, the annular strip in
this case consists of two portions ” and '’ or
of three portions I’, 1*’, 1", as Indicated sche-
matlcally In Figs. 7a¢ and 7b, respectively. The
sald portions are applied on the rim 2 in the
direction of the arrows !n such a manner that
the inner collars 12 and 18 engage into corre-
sponding recesses of the rim 2. The two or three
Joints 58, §50°*, or 50°, 50’7, 6&’"’, are now welded
together whereby a ring s formed which iIs tight-
1y and reliably connected to the rim 2. In order
to remove the ring portions from the rim, the
jolnts must be cut by a cutting torch or the like.

Referring now to Fig. 8, the plating Is again
formed of two or three similar portions as In-
dicated In Pigs. 7a and 7b. Interposed between
the plating | and the rim 2 are thin resilient
layers of rubber, pressed material or the like as
indicated at 14 and i§. The sald resillent in-
termediate layers permit a spring action of the
wheel body proper, whereby jerks are absorbed
and the portion of the welght of the car which
is not resiliently supported Is reduced.

In this manner the wear of the car and of the
rails fs further reduced. Due to the Interen-
gagement of the projecting and recessed portionz
of the plating | and of the rim 2 the resilient
layers 14 and (5§ are enclosed on all sides to
prevent them from being pressed out. Of course,
some clearance will be left between the resllient
layers 14 and 15 and the surrounding walls of
the parts | and 2 so as to permit deformation
and resilient actlon of the layers (4 and 1B,

The joints of the strip 1 are welded together
In order to secure the same on the rim 2, as
described with reference to Pig. 7. After the
strip has been worn off the joints may be cut
and the strip portions removed. ‘The resilient
layers 14 and 15 may be made of heat resistan:
material, such as, asbestos, at least at the welded
joints to prevent their destruction by the weld-
ing operation.

Fig. 9 lustrates a wheel rim (6 comprising
two flanges, such as g wheel for cranes or travel-
Hng platforms., The right hand flange 17 1s de-
tachable and an open, hardened steel ring (8
can be engaged over the rim 16 in the direction
of the arrow before the flange IT Is attached.
The flange |1T may now be secured to the wheel
body 16 again, for example, by screws, as indi-
cated at §i. Welding of the joint of the ring I8
s not required in this case In view of the over-
hanging portions 18’ and 11’ engaging the outer
circumferences of the flanges 18 of ring 18.

The embodiment shown in Fig. 10 is similar to
Fig. 9 except that the overhanging flanges 16°
and 17’ of the parts 16 and IT are omitted so
that the ring 18 must be welded at the Joint to
be held tightly on the rim 16.

In the embodiment shown in Fig. 11 the wheel
body 16 has two flanges formed integral with
the rim and the wear resistant plating (8 1s ap-
plied therein In the form of two or three ring
portions which are welded at their joints in the
manner shown in Pigs. Ta and 7. The ring 18
can again be removed by cutting the joints.

Figures 12 and 13 {llustrate a wheel or pulley
having two flanges. The wear resistant layer is
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formed of four half rings 20 and 22 which are
suceessively applied to the wheel body I6 in a
radial direction as shown in Fig. 13 and are then
axlally displaced to engage the overhanging
flanges 16’ and 16’ of the rim 16 by mesns of
their flanges 21 and 28.

The annular dovetall groove 14 thus formed
between the portions 20 and 22 is now fllled up
In a sultable manner to prevent Inadvertent
detachment of the parts 20 and 22. To this
end a proflled strip 25 of a soft material such
85 aluminum, lead, copper or red hot steel may
be forced Into the groove 24 so as to assume the
cross section of the same. By way of alterna-
tive, the groove 24 may be fllled up with cast
lead. It is not necessary for the joints of the
half rings 20 and 22 to be welded. After the
rings 20 and 22 have been worn off, the ahnular
groove 24 may be cleared, for example by burn-
ing out or chiseling out the ring 25 so that the
half rings may be removed to the center in an
opposite direction of the arrow II and withdrawn
radially in an opposite direction of the arrow 1.

It will be understood that the said rectifica-
tlon of the clrcumference of the wheel can be
carrled out without disassembling the wheel or
lifting the same from the rail.

Figs. 14 and 15 show a wheel comprising two
flanges and a wear resistant plating formed of
four half rings 26 and 27 and four ecircular half
disks 20 and 29. 'The said parts are inserted in
the wheel in the manner shown in Fig. 15. At
first the half disks 28 and 29 are inserted into
the grooves 30 and 3¢ of the flanges of the rim
16. Now the half rings 26 and 21 are applied
on the wheel body I6 and moved axlally towards
the disks 20 and 23 whereby the same are se-
cured in position. The annular groove 32 thus
formed between the half rings 26 and 27 is now
filled up in a simllar manner as shown In Fig,
12. Instead of a single profiled strip 25 there
may be applied two strips 38 and 34 of a cross
sectlon as showm in Pig. 14 which is easler to
produce. It is not necessary for the jolnts of
the rings 26 and 27 and the disks 30 and &1 to
be welded but the said joints are advantageously
mutually staggered. In order to exchange the
strips and dlsks the groove 32 is again cleared.

Pig. 168 illustrates an embodiment in which
the wear resistant half rings are secured In &
wheel rim having one flange only. A groove 36
having three undercut flanks 37, 388 and 3%
comprising the whole reglon of the running sur-
face Is cut into the rim 85. The four wear re-
sistant half rings 40 and 41 are applied In 3
radial directlon and then axially displaced into
engagement with the undercut flanks 371, 38, 38.
The undercut open annular groove 42 is again
closed by forcing in a profiled strip 43 by casting
In a soft metal or In a similar manner, whereby
the half rings 40 and 41 are safely secured. The
material of the half rings may be dlfferent in
accordance with the different stresses on the
portions 40 and 41. For example, the ring por-
tions 40 may be made of a materia]l which is
more wear resistant than the material of the
ring portions 41. The Interchange of the rings
40 and 4! may be effected In the above de-
scribed manner and without detaching the wheel.

Figs, 17, 18 and 19 llustrate a wheel of g
street car In cross sectlonal and side views re-
spectively. The wheel rim 44 is proflled as
shown In Figs. 18 and 18 and provided with a
single undercut groove 46 only. The two wear
resistant half rings 47 are applied in the diree-
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tion of the arrow I as indicated in Fig. 18 and
then displaced In the direction of the arrow
IT into engagement of the undercut groove 48
with the dovetall groove 46 of the rim, whereby
a conical groove is formed between the inner
surface of the flange 49 and the surface 45 of
the wheel. The wear resistant ring portions 47
are now secured in position Ly forcing a circular
wedge strip 50 into said conical groove. As
shown in Fig. 19, the wedge strip 50 consists
of a plurality of pieces which are Inserted in
succession whereby the half rings 47 are safely
secured in position. The closure member 5§51 of
the wedge ring 50 is locked against inadvertent
falling out, as by Insertlon of a fillling membher
52 secured by spot welding or screws. In thls
manner the remaining pleces 50 of the wedge
ring and thus the half rings 4T are locked
against inadvertent releasing. The two oblique
joints 53 of the half rings 47 need not he weld-
ed. When the half rings 4T are worn off they
may he detached and exchanged by removal
of the flling memhber 52 and by forcing out
the wedge members 51 and 50. This interchange
can be effected without detachlng the wheel set
from the car, in such a manner that there is
first interchanged the upper half ring and then,
on rotation of the wheel through 180°, the lower
half ring.

Flgs. 20 to 22 illustrate a running wheel of
a crane comprising two half rings which are
applied in the manner indicated in Fig. 11,
but while the two joints must he welded in
Fig. 11, the ends of the two half rings 54 ac-
cording to Figs. 20 to 22 are tightly secured
to the wheel rim 61 by means of a wedge or dove-
tail Joint so that the two oblique joints 58 do
not require to be welded.

Fig. 20 Is a cross sectional view of the wheel
rim 61 on line A—A. Fig. 21 1s a fragmentary
longitudinal section through the rim on the
joint 5% of the half rings, on the line B—B.
Fig. 22 shows a plan view on the same joint
with the half rings omitted. The grooves 56
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which are undercut on one side are worked into
both ends of the two half rings B4.

Provided in the wheel rim 61 are four under-
cut oblique grooves BT in which the four wedge
members 5§ are gulded. The wedge membhecs 58
carry a hook-shaped projection 59 each on their
upper side which engages the grooves 56 as
the wedge members 56 are forced in and thereby
secures the half rings 54 at their ends with the
wheel rim 61. The hores 60 permit the intro-
duction of a tool for forcing out the wedges 58.

In any of the above described embodiments
where half rings are to be welded at their joints
the dovetail joints described with reference to
Figs. 20 to 22 may be used instead of a welded
joint whereby the interchange of the half rings
is greatly facilitated and welding and cutting
of the welds is rendered unnecessary.

The wear resistant plating may be steel which
is improved or alioyed in any known manner,
for Instance, manganese steel contalning 12-149%
manganese, steel containing chromium and
nickle or vanadium. Other than steel alloys
may also be used, for instance, metals of the
hard metal group, such as tungsten carbide or
the llke. FPurthermore, where the wear is due
to chemical attacks, platings of anti-corrosive
or non-rusting materlal may be employed. The
coefficlent of thermal expansion of the wear-re-
sistant materlal should be at least approxi-
mately similar to the corresponding coefficlent
of the metallic support. When applied to a
wheel my invention offers the special advantage
that the wear resistant plating may be ex-
changed with the wheel ln operative posltion
whereby time and labour is saved.

The method of the present inventlon has been
described in detail with reference to specific
embodiments. It s to be understood, however,
that the invention is not limited by such specific
reference but is broader in scope and capable
of other embodiments than those specifically de-
scribed and illustrated in the drawing.

GUSTAV SEMBDNER.



