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5 Claims.

This invention relates in general to an im-
proved method and apparatus for forming bear-
- ing surfaces or liners of copper alloys or the like
on objects made from a different metal such as
cast iron; steel or the like. .

‘More specifically, the invention as shown here-
in is directed to an improved method'and ap-
paratus for forming and reconditioning shoe and
wedge faces, hub liners, and journal brasses on
locomotive driving boxes, by fusing a copper alloy
or other suitable nonferrous metal to a backing
of ferrous metal. However, it will be understood
that the method and apparatus may be employed

" for forming and reconditioning other locomotive
and railroad car parts and bearings which are
used for other purposes.

Heretofore, it has been the practice to form _

shoe and wedge and hub liners on locomotive
driving boxes, by pouring molten bronze on the
backing metal and securing the bronze in place
by means of tap bolts and dovetail sections in the
steel or other ferrous backing material. Con-
siderable difficully has been experienced in ob-

the backing metal is additionally improved by
the application of excessive amounts of molten

. bearing or liner metal to the backing metal in

10

taining satisfactory, durable driving boxes when -

formed in this manner since it has been found

that the metal of the bearing surfaces or liners .

are not fused to the backing metal and the sur-
faces crack, separate from the backing material
during use or become loose around tap bolts and
in dovetail sections, making early replacement
necessary. ‘ o
Accordingly, a principal object of the instant
invention is the provision of a method and means
whereby the bearing surfaces or liners are made
an integral part of the backing metal and an
improved union between the two is obtained.

Another important object of the invention is

the provision of improved means whereby the
_liners may be reconditioned by & “building up”
method, this apparatus being used to predeter-
mine the depth to which the bearing metal will
be added so that a substantially accurate bear-
ing formation is obtained by a casting process
which requires a minimum amount of skill on the
part of the operator. v

"~ To attain the foregoing object, I have provided
herein a system of spillways which permit ex-
cessive amounts of molten metal to be applied
to the backing metal or to the worn lining metal,
these spillways taking away the excess metal
when a predetermined thickness is obtained, and
transmitting the same to an ingot mold where it
is available for remelting. o o
I have found that the above recited additive
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'suchL a manner that the molten metal flows freely

past the surface to which it is to be fused, for a
somewhat prolonged period of time, that is
throughout the time of the pouring operation. A
further important object of the invention is,
therefore, the provision of g method and means
for obtaining this prolonged period of flow with-
out necessitating the exercise of great skill on
the part of the operator whereby the liners may
be formed easily, rapidly, eficiently, and econom-
ically. : _ : oo .

A further object of the invention is the pro-

" vision of .a method and means for splitting the

hub liner casting to allow for expansion and
contraction during the pouring and subsequent
cooling of the molten metal, and thus avoid
cracking and separation from the backing metal;

‘and also to allow for movement of the driving:

box under impact in service should strains occur
which would cause the liner to crack.

Another object of the invention is the pro-
vision in conjunction with the above method and
apparatus, of an improved method of establish-
ing or applying an initial deposit of the bearing
alloy on the backing metal to improve the union
of the parts, : .

A more specific object of the invention is the

. Provision of a method of forming bearings or

liners on backing metals which includes the com-
bined steps of depositing a thin layer of bearing
metal upon a backing metal as by electroplating,
cleaning the surface so formed and blasting the
same with an abrasive, casting the body. of the
hearing metal over said thin layer by flowing
the molten bearing metal thereover, and finally
fusing the bearing metal to the backing metal.
I will be understood that the method and ap-
paratus herein described, may be applied for

- reconditioning worn bearings or liners as well as
. for the preparation or forming of entirely new

45

surface bearings, and that where “the surface
to be covered by the bearing,” “driving box sur-

. face,” or like expressions are used, they are di-

50

process of forming liners by fusing thq same to 55

rected to either the actual surface of the driving

box proper or to the worn surface of old bearings

or liners which are being reconditioned.
Numerous other objects and advantages of the .

‘invention will be apparent as it is better under-

stood from the following description, which, when
taken in connection with the accompanying draw-
ings, discloses a preférred embodiment thereof,
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In the drawings:.

Figure 1 is a top plan view of the apparatus ‘

used for forming the drive bearing on a locomo-
tive driving box; :

Fig. 2 is a side elevational view of the apparatus
shown in Fig, 1; _ ~

Fig. 3 is a cross sectional view taken on the
line 3—3 of Fig. 1, and showing the flow lines
of the molten metal; R

Fig. 4 is a top plan view of the apparatus used
for forming the hub liner on & locomotnive driv-
ing box;

Fig. 5 is a side elevational view of the apparatus
.shown in Fig. 4; :

Fig. 6 is a cross sectional view taken on the
line 6—6 of Fig. 4; _ - :

Fig. 7 is a side elevational view of the ap-
paratus used for forming the shoe and wedge
faces on a locomotive drive box; o .

Fig. 8 is a top plan view of the apparatus shown
-in Fig. T; . .

Fig. 9 is a front elevational view looking toward
the right of Fig. 7 with the ingot mold removed;
and -

Fig. 10 is a fragmentary cross sectional
a modified form of the apparatus.

Referring to the drawings, and more particu-
larly to Figs. 1, 2 and 3 thereof, the entire as-
sembly shown rests upon a suitable fireproof plate
{0. A locomotive driving box ! to-be treated in
accordance with the instant invention, is placed
upon the plate 10 with the worn hub. liner or
hub liner surface extending upwardly from the
plate 10. The driving box shown is of standard
construction and includes a body (2, attach-
‘ment flanges 13 and 13¢ and attachment lugs
14, . .
“Preferably before the bearing parts are cast
to the box Ii as hereinafter described, the bcx

view of

is so treated as to deposit a film of the bearing
alloy to the surfaces thereof.” One method of ac-'

complishing this is to place copper or copper alloy.
turnings upon the surfaces to a depth of s’
to %’’ and fuse the same thereto with a carbon
arc using approximately 587 amperes at 80 volts.
It will be understood, however, that the current
used may vary widely under varying conditions of
operation and of materials being worked upon.
Another method is to use a bearing alloy brazing
rod and apply the film with an oxyacetylene
torch. Another highly satisfactory method is to
electroplate a film of bearing metal such as copper
or copper alloy to the surfaces. By so applying
a film of the bearing metal to the surfaces, an
initial deposit is obtained which is securely fused
and united with the driving box surfaces'so that
the later union of the bearings proper to the
driving box I, is facilitated. After this initial
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- box’ I,
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16, the core I8 having a lower sectlon {8 in
which is formed an ingot sump mold 20.

After the. preliminary treatment above de-
scribed, in which the intial film of bearing metal
is formed on the bearing surfaces of the drive
box {1, the box is placed upon the plate 10 with
the hub liner surface up. After the sand cores
16 and 18 have been placed in position the driv-
ing box is then preferably preheated to about
900° F., this being accomplished in any desired
manner, as for example, by torches 21, 22 and
23. : :

As previously explained, there are two impor-
tant factors which -concern the casting of the
bearing metal on the surfaces-of the driving
First, it is highly desirable that the
molten metal be poured .in excess of the volume
required for the bearing and that the excess
metal flow freely past the surface where fusion
occurs, thus maintaining the temperature of the
surface at that of the molten metal. In using
such. a method it is of course, necessary that the
path of flow of the molten metal be so directed -
that continuous flow past said surface is obtained
throughout the pouring operation and so that
the excess metal is properly disposed of without
blocking off or damming up the flow. Secondly,
it is highly desirable that as the pouring pro-
gresses. and the approximate dimensions of the
desired bearing are reached, further increase of
the bearing dimensions cease and that the excess
metal poured thereafter be disposed of after
passing through the mold cavity. To the end
that the above character of flow be obtained,
spillways are provided which have predetermined
levels and which afford an exit for the excess
of molten bearing metal and at the same time de-

. termine the path of flow of the metal and insure
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flow past the surface to which the bearing or
liner is to be attached.

. PFigs. 1, 2 and 3 show a preferred system of
spillways and ducts for forming the-driving bear-
ing. It will be seen from these figures that in
the present embodiment, the sand core 16 is pro-
vided with a duct 24 which serves as a rising
column for the molten metal. This duct 24 is
connected at its bottom with the bottom of the
driving bearing cavity |7 preferably through &
plurality of ducts 25, 26, 21, 28 and 29. A spill-
way 30 in turn leads from the top of the duct 24

. into a downwardly graded duct 31 which in turn
_ carries the molten bearing metal to the ingot

b5

layer of. bearing metal is formed, the surface

thereof is cleansed as by pickling or by bombard-
ment with steel shot, or blasted with an abrasive
material, or any other suitable method of cleans-
ing the surface may be employed.

The assembly shown in Figs. 1, 2 and
used in forming the driving bearing which is
fused to the crown of the driving box and in-
cludes a casting band 15, the height of which is
above the surface of the hub liner to be later cast.
Opposed to the crown surface of the inside of the

. driving box and between lugs thereof is a baked
sand core 18, the ring face of which, with said
crown surface serves as the vertical walls of the

€0

3is that.

65

70

bearing liner mold cavity designated as 11. An-

other sand core 18 is formed adjacgnt the core

({

mold 20. .

From the foregoing it will be seen that after
the assembly. is sufficiently heated by torches 21,
22 and 23, the molten metal may be poured into
the drive bearing mold cavity 17T from the top as
shown at 32 in Figure 3. The metal then fol-
lows the path shown by the arrows, that is,
through ducts 25, 26, 27, 28 and 29 into the bot--
tom of duct 24. Thereupon the columns of mol- -
ten metal will rise equally in the cavity 11 and
duct 24 due to the creation of a hydraulic head
through ducts 25 to 29 inclusive. Thereafter the
metal rises in each column to the height of the
bottom of the spillway 30, which height is pre-
determined to determine the height of the drive
bearing up the casting ring-15. From the spill-
way 30 the metal passes through duct 31 to the
ingot mold 20. _

With the above described assembly and system
of ducts and spillways, it willi be seen that the
moiten metal may be continuously added to the
top of mold cavity IT and must necessarily pass
entirely therethrough since the only exit is at




the bottom thereof. Furthermore, the exact
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length. of the drive bearing (height thereof as -

seen in Figs. 1 and 3) is determined by the level
of the bottom of spillway 30, since the escape is
. caused by the existence of the above mentioned
hydraulic head. I have found that generally the
pouring of 50% excess molten metal is sufficient
to insure a good union between the bearing metal
and the driving box surface, but it will be un-
derstood that this quantity may be varied in ac-
cordance with varying conditions. It is to be
noted that the preferred path of the ladle dur-

ing the pouring operation should follow the path

8

The path of flow of the molten metal is sub-
stantially the same as the path of flow shown

. and described:-in connection with Figs. 1, 2 and 3,
- that is, if eirculates throughout the cavity, but it

10

defined by the arrows A, B, C, and D shown in -

Fig. 1.

After sufficient mefal has been poured through
the mold cavity, the assembly may be cooled and
the ingots formed in ducts 25—29 severed from
the formed drive bearing, whereuipon the drive

box may be reheated to further tuse the bearing.

- and the crown of the box.

i5

20

The assembly shown in Figs. 4, 5 and 6 is that -
presently preferred for forming the hub liner on .

the hub liner surface of the driving box 1. A
fire-proof plate 10 of suitable material is_em-
ployed and the driving box is placed thereon
with hub liner surface extending upwardly froin
the plate 10. The hub liner cavity 32 is formed
by the upwardly extending crown surface 33 of
the drive bearing cast as hereinbefore described,
the inner wall of a casting ring 34 and the inner
surfaces of fireproof strips 385.

.. sary to place the cast ring 34 and strip 36 in

25
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Since the hub liner bearing is relatively thin, .

difficulty has been experienced in the past by
the cracking and separation of the hub liner
bearing from the backing metal because of the
-expansion. and contraction which occurs while
pouring and cooling the bearing metal.” To over-
" come these difficulties, the hub liner shown here-
. in, is divided into two parts by means of g suit-
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able fireproof strip 38. The intervening space

afforded by the strip in no wise affects the bear-

ing surface formed while it does provide an ex-’
pansion joint to accommodate the expansion and -

contraction incidental to the heating and cool-
ing of the liner. After the liner has cooled, any
. intervening space may be suita.bly filled in any
desired manner.

As described in connection with Figs. 1, 2 and

3, suitable spillways are provided to prevent the’

bearin'g from being formed excessively large, yet
to allow an excess amount of metal to be poured
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into the mold cavity for the purposes heretofore

_described in connection with Figs. 1, 2 and 3.

In the present instance, a sand core 371 is
formed with a lower portion 38 having an ingot
mold 39 formed therein. The strips 86 extend
“downwardly into the sand core for.stability and

- rest on the plate 0. Spillways 35a are pro-
vided in the upper ends of strips 36, and-the
bottoms of said spillways are at the:approxi-
mate height of the top surface of the cast hub
liner. These spillways 35a lead into suitable
ducts 40 which unite to form a duct 3i leading
to the ingot mold 389. '

It will be seen from the foregoing that as mol-
ten bearing metal is poured into the two parts
of the hub liner defined by the strip 38, the ladle
being preferably manipulated through the paths
shown by the arrows E, F, G and H, it will fill
the cavity to the desired -depth as ‘defined by
the bottoms of spillways 35a. Thereafter, the
excess of molfen metal will overflow into the
ducts 48 and 41 and themce into the ingot mold

“for remelung co

1

55 of the. spillway .45a, a chute 48 is provided for. -
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‘wedge liners on a driving box {I.

is to be noted that no hydraulic head is created

since the depth of the cavity is not sufficiently =

great to require the use of such an expedient.
It is also to be:noted that since the protruding
crown surface 33 of the drive bearing previously
cast, serves as one wall of the hub liner cavity,
a-strong.bond is formed between the drive bearing
(shown at 42 in Fig. 7) and the hub liner (shown
at 43 in Figs. 7 and 8) and this provides a much
stronger and more durable bearing structure, .
In the event that the hub liner, together with
the adjacent end of the drive bearing, which
forms a coextensive surface therewith, becomes
worn, it will be seen that the bea.rlng may be
conveniently reconditioned by forming a new
layer of the bearing metal on the surface of the
hub liner and upon the adjacent eng of the bear-
ing, this being accomplished by a single pouring.
Preparatory to. this operation, it is merely neces-

the_ positions shown in Plgure 4 after the old.
surfaces have been suitably cleaned as earlier de-
scribed. 'Additionally, a casting ring 49 is set
up against the crown surface of the drive bearing
and extends thereabove to the proper height.
With such a construction the spiliways 35a shown
in Figure 4,-may be-utilized in the manner previ-
‘ously described (see Figure 10). )

Figs. 7, 8 and 9 disclose the preferred appa-
ratus employed for the formation of shoe and
In this in- .
stance, the liner mold cavity is made up by the
inner surfaces of the adjacent portions of flanges
13 and 13a a5 side walls and _fireproof strips 4§ .
and 45 as end walls.

“The general path of fiow of the moiten met.al
hereinbefore described in connection with the
previously described bearing surfaces is here ap-
plicable. This flow is attained by the use of the

- strips 44 and 45 which are provided with spill-

ways 44a and 45q respectively. The bottom of

"each spillway is on a level with the top surface of
the liner bemg cast. When the ladle is manipu-

lated through the path defined by arrows I,.J,
K, L, M, N and O, the molten bearing metal wm
be properly distributed to flow from all parts of
the cavity out through the spillways #4a and 45a. -
These spillways permit, the excess meta] to"flow -
from the cavity into suitable ingot molds. 46 and
41, ‘Due to-the configuration of the top portion -
of the driving box 11 and the receded position-

directing the metal to the ingot mold 41. ) .
It will be seen that by employing the procedure ‘
hertinbefore described, the Tequired bearing sur-
faces have been formed on the driving box ‘H,
and in each case the assembly is such that the. :
flow of molteri metal over the fusion surface for.
a prolonged period of time is insured. Preferably

‘the bearing forming operations are performed in .
'the order described herein,

“It is to be understood that the forming opera-

" iions are preceded by the earlier described for-

mation of the initial thin layer or: coating by:any
préferred or desired - method, such as -electro-

. deposition, whereupon the sfurfa.ce is: suitably

cleaned. AThis procedure may then be’ followed

~ by a final fusion ‘heating of the entire driving’
. . box 11 to create a strong union between the vari~ -

76

ous bearing llnings and the surtaces of the driv-
mg box' ' T '
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It will be seen that with' the apparatus and
method hefein described, the bearings will be of
uniform and even strength and texture and will
be fused to the driving box surfaces throughout
their surface area., Furthermore, due to the
method employed, the bearings will be free from
- fissures and weak spots where cracking and de-
terioration may occur.

It will be understood that whenever a bearing
surface so applied becomes worn, it can be re-
conditioned and restored to its. original size by
employing the method and apparatus herein de-
scribed. Care should be taken to have the part
to be rebuilt cleaned and preheated to proper
~ temperature before applying additional bearing
metal.

. It is thought that the inventlon and many of
its attendant advantages will be understood from
the foregoing description, and it will be apparent
that various changes may be made-in the form,
construction and arrangement of the devices
mentioned herein and in the steps and their or-
der of accomplishment of the method described,
without departing from the spirit and scope of
the invention or sacrificing all of its' material

advantages, the forms and method hereinbefore

described being merely a preferred embodiment
thereof. ‘

I claim:

1. A method of applying bearing surfaces to
metal backings which includes the steps of; de-
positing a thin layer of the bearing metal over the
surface to be covered by a bearing, cleaning the
surface of said layer, blasting said surface with an
abrasive, pouring a sufficient amount of molten
bearing metal on said thin layer to build up the
bearing to a predetermined dimension and apply-
ing heat to a temperature of approximately 900°

2,204,886

2. A method of applying bearing surfaces to
metal backings which includes the steps of; de-
positing a thin layer of bearing metal over the
surface to be covered by the bearing, cleaning
the surface of said layer, blasting said surface
with an abrasive, heating the backing metal with

~said layer to approximately 900° F., pouring a

10

15

suficient amount of molten bearing metal on
said thin layer to build up the beanng to a pre-
determined dimension.

3. A method of  applying bearing surfaces to
metal backings which includes the steps of; elec-
trodepositing a thin film of the bearing metal
over the surface to be covered by the bearing,
blasting the surface of said film with an abrasive,
heating the backing metal with said film fo ap-
proximately 900° F., and pouring a sufficient

- amount of molten bearing metal on said thin

20
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F. to the backing metal and the bearing to finally -

fuse the metals into secure union with one an-
other.

40

film to build up the bearmg to a predetermined
dimension.

4. A method of applying bearing surfaces to
metal backings which includes the steps of; elec-
troplating a thin layer of the bearing metal to
the surface to be covered by & bearing, heating -
the backing metal with said layer to a tempera-
ture of approximately 900° F., and pouring a -
sufficient amount of molten bearing metal to said
layer to build up the bearing to a predetermined
dimension.

5, A method of applying bearing surface to
metal backings which includes the steps of; de-
positing a thin film of the bearing metal to the

_surface {o be covered, by a bearing, heating the
‘backing metal with said film to a temperature

of approximately 900° ¥., pouring molten bearing
metal against said layer ‘to build up the bearing
to a predetérmined ‘dimension and maintaining
a constant flow of the molten metal past said

surface 'while,,excess_ bearing metal is.poured.

CHARLES M. ANGEL.



