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SEAL FOR INBOARD ENDS OF JOURNAL BOXES
- FOR RAILROAD CARS

Karl A. Klingler, Naperville, Il

Original application June 10, 1953, Serial No. 360,742,
now Patent No. 2,789,845, dated Apnl 23, 1957. Di-
vided and this application Febmary 11, 1957, Serial
No. 639,301

7 Claims. (Cl. 60—54.5)

This application is a division of my copending appli-
cation Serial No. 360,742, filed June 10, 1953, now Patent
No. 2,789,843, issued April 23, 1957.

'My invention relates to improvements in seals for the
inboard end of railroad car journal boxes and has for
one object to provide means whereby a sealing member
may be adjusted to fit a wide range of sizes and shapes
of journal boxes.

Another object of my invention is to provide an ex-
pansible means whereby the application of pressure at a
single ‘point in a journal box seal may expand it over
a wide area to fit a wide range of journal boxes.

I'propose to provide on the inboard end of a typical rail-
road journal box a rubber or rubber-like seal which

‘will encircle and engage throughout its entire periphery a

railroad axle. - "This. seal will be contained about the
aperture in the inner end wall of the journal box and
will be so mounted in a pocket in that wall that it makes
a tight contact with it.

One important element of my invention involves means
whereby the seal, after assembly of the journal box, the
brasses and the journal, may be positioned encircling
the axle so that the elements of the seal or parts thereof
may - thereafter be expanded to grip the journal box
wall and hold the seal in proper position, such expansion
in no wise changing the relationship between the journal
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box, the seal and the railroad axle from what it was be-

fore such expansion takes place.

The element bringing about this expansion involves a
flexible walled hose or pipe-like container of rubber or
rubber-like material completely filled with an incom-
pressible hydraulic fluid together with a housing for such

45

expansible member so arranged that when pressure is ap- -

plied to any part of the expanding member, pressure will

‘be hydraulically transmitted throughout its entire area

to expand the seal.

50

Preferably pressure will be applied to one end or both

ends of the expansible member and may well take the '
‘form of a plunger which enters the expansible member

and so-to-speak turns part of it inside out, thus applying
the hydraulic pressure.

Other objects will appear from time to time through-
out the specification and claims.

My invention is illustrated more or less diagrammati-
cally in the accompanying drawings, wherein-—

Figure 1 is a section through a railroad car axle jour-
nal box showing my seal in place; .

Figure 2 is a section along the line 2—2 of Figure 1;

Figure 3 is a detail sectlon through the rubber sealmg
ring alone;

Figure 4 is a detail section similar to Figure 3 on an

_enlarged scale;

" Figure 5 is a section along the line 5—5 of Figure 2

with parts in the released position;

Figure 6 is a section along the line 6—6 of Figure 1;
Figure 7 is a side elevation with parts in section of the

) metal reinforcing and seal expanding rmg, .

" Figure 8 is a plan view of Figure 7;
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Figure 9 is a detail section along the line 9—9 of
Figure 7;

Figure 10 is a detail section taken in generally the
same plane as Figure 5 of a modified form of operating
mechanism in sealing posxtlon

Figure 11is a plan view of Figure 10;

Figure 12 is a view similar to Flgure 10 with the parts
in the released position;

Figure 13 'is a section on an enlarged scale showing a
modified form.

Like parts are indicated by like characters throughout
the specxﬁcauon and drawings.

1 is the journal box; 2 the railroad car axle; 3 the
journal; 4 the brass and 5 the wedge. The journal box
is apertured at the inboard end at 6 to permit entrance
of the axle. Encircling the aperture 6 and integral with
the body of the journal box is an outer wall 7 and an
inner wall 8 spaced apart longitudinally of the axle and
forming a chamber or pocket open at the top of the
journal box as at 9.

10 is a sealing ring of rubber or elastomeric material,
apertured to engage the axle, the diameter of the aperture
in the ring before it is expanded being enough less than
the diameter of the axle to insure that ‘when the ring
encircles the axle the two inclined flanges 11 and 12 will
both snugly engage the axle even though axles them-
selves sometimes vary somewhat in radius. This ring 18
‘is enclosed within the pocket 13 between the walls 7 and
8. The ring is annularly grooved as at 14 and the groove
is defined by opposed ring flanges 15, 16. The flange 16
extends somewhat further out from the center of the ring
at bottom and sides of the journal box but at the top the
flanges 15 and 16 are at generally the same distance from
the axis of the journal.

The cylindrical portion 17 of the ring 19 is supported
from the flange 12 by a plurality of generally horizontal
ribs 18 below the axis of the axle and above the axis of
the axle is reinforced by a series of radial ribs 19. The
inner wall of the flange 12 is notched between the ribs
as at.20.

The purpose of the notches 20 is to permit the flange
12 to expand and contract to fit snugly without undue
pressure axles of varying size.

The weight of the car is applied by the brass 4 and
the wedge 5 to the journal 3 and that limits the upward
movement of the journal in the box. Under traveling
conditions, it frequently happens that as the car travels
along the track, irregularities cause a relative rise and
fall of the journal with respect to the brass. In other
words, the journal 3 may drop down away from the brass
but once it contacts the brass it can go no further up.
It is to permit such downward movement of the axle and
stretching of the sealing ring that the ribs 18 below the
axis of the journal are horizontal because, as will herein-
after appear, the sealing ring is locked in place in the
journal box but the axle must be free to move in the
journal box, and so since the sealing ring snugly en-
circles .the axle at all times, there must be a provision
for up and down movement of the flange 12 which en-
circles the axle and must move with the axle without
breaking the connection between that flange and the re-
mainder of the ring fixed in place in the journal box.

Referring now more particularly to Figure 7, 21 is a

‘metal reinforcing and flange clamping rjng. It %s cen-
‘trally apertured to encircle the sealing ring 10 with the

inner generally annular cylindrical portion of the ring in
engagement with the periphery of the aperture and with
the two flanges 15, 16 on opposite sides. The relation be-
tween the reinforcing ring and the rubber seal is well
shown in the section of Figure 2. The metal reinforcing
ring has in one face thereof the curved channel 22. This

channel extends generally a little more than l_‘{alf way
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around the axle so that the two ends thereof are above
the normal position of the central axis and journal, 23
is a curved expander segment located within the groove
or channel 22 and movable in and out of that channel
along a path parallel with the axis of the journal. 24
are bore holes in the reinforcing ring 21 in prolongation
of the channel 22, Each bore hole at its uper end is en-
larged as at 25 and interiorly threaded as at 26 and open
at the top of the ring 21. 27 is a rubber or rubber-like
tube closed at both ends and contained in the bore holes
24 and the channel or groove 22 beneath the expander
segment 23. This tube 27 is completely filled with a hy-
draulic liquid so that if pressure is applied to the hy-

10

draulic liquid in the ends of the tube, the tube will ex- -

pand in the area beneath the segment 23 and force that
segment outwardly, thus exerting pressure on the flanges
15, 16 to force them against the walls 7 and 8 and
firmly grip the outer periphery of the sealing ring in place
in the channel box.

This pressure may be provided as shown in Figure 5
by plungers 28 which penetrate the threaded annular
rings 29 and engage the ends of the tube 27, the rings 29
serving the dual purpose of guiding the plungers 28 and
holding the rings in place. The expanded portion 25 per-
mits radial expansion of a portion of the tube at each end
so.as to avoid binding at the point where the tube end
turns inwardly.

Levers 30 are pivoted on ears 31 at the top of the
reinforcing ring 28, They are pocketed at 32 to engage
the outer ends of the plungers 28. The lugs 33 at the
inner ends of the levers engage the follower block 34 in
threaded relationship with a screw. 35, the head of the
screw being. enclosed in the pocket 36 so that when a
wrench is applied to the squared end 37 of the screw 35,
the screw may be rotated to move the block 34 up and
rotate the outer ends of the levers 30 downwardly to
exert the necessary pressure on the hydraulic liquid to
cause the tube to expand and the segment 23 to move
outwardly. 38 is the usual cover for the pocket 9 in the
journal box.

In the modified form shown in Figures 10, 11 and 12,
levers 40 similar to the levers 30 are pocketed at 41 to
engage the plungers 28, are pivoted on the ears 31 but
have lugs 42 to engage followers 43 pressed upwardly by
springs 44, socketed at 45 in the upper face of the ring
21. These springs furnish the necessary pressure to
rotate the levers 40 downwardly at their outermost ends
to provide the pressure on the hydraulic fluid. This spring
pressure may be released by a toggle arrangement which
includes a floating toggle lever 46, a link 47 interposed
between the lever 46 and a hook 48 on one of the levers
49 and a link 49 interposed between the toggle lever 46
and a hook 50 on the other lever.

In the position shown in Figures 10 and 11, the float-
ing toggle lever 46 is in the released position and the
springs furnish the pressure to expand the seal. When
the lever 46 is moved from the position shown in Figure
10 to that shown in Figure 12, the two toggle links are
moved inwardly as indicated to exert a further pressure
on the springs 44 to move at their outboard end upwardly
and release the pressure on the hydraulic fluid.

Figure 13 shows a slight. modification of the arrange-

ment of the tube 27. In this case, the tube 51 is open at "~

both ends but filled from end to end with hydraulic fiuid.
The ends are flanged as at 52, A sleeve 33 closed at one
end is flanged at 54. The washer 55 moved downwardly
by the annular nut 56 holds the flanges 52 and 54 to-
gether to make a fluid tight closure for the tube. The
plunger 28, when moved inwardly, stretches the short
closed ended sleeve. 53 to increase the hydraulic pres-
sure in the tube 51,

The use and operation of my invention are as.follows:

The hydraulic expansible tube is first inserted in the
reinforcing expanding metal ring. The expanding seg-
‘ment is placed in the ring in engagement with the exposed
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portion of the tube. The tube will of course be completely
filled " with hydraulic fluid. The annular, externally
threaded nuts will be put in place, the plungers will pene-
trate the nuts, will be assembled with the pressure ap-
plying levers either of the type shown in Figure 1 or in
Figure 10 and the levers will be held in such position that
no hydraulic. pressure is applied to the hydraulic tube or
expanding bulb, because in a sense that is just what it is.

Then the flexible rubber-like ring will be inserted in
the reinforcing ring and the entire assembly will be
dropped into the slot between the two end walls of the
journal box. This seal assembly may easily be placed
in the slot or pocket because in its retracted position, it
does not make a tight fit with the walls of the journal
box. Thereafter, the axle and journal are assembled with
the box. The axle is inserted into the box from the rear
open.end, the journal penetrating first and normally not
contacting the sealing ring. Further movement will bring
the larger diameter of the axle into engagement with the
ring and then the brasses and the wedge may be associ-
ated with the journal just as is shown in Figure 2. Jour-
nals are of different size. Axles are of different size.
There may be variation in the size of the brass and the
wedge. In other words, the exact position of the center
of rotation or axis of the axle may vary from box to box
and from time to time but since the flexible expansible
sealing ring is free to move in the journal box and since
it snugly encircles the axle, movement of the axle as it
reaches its final normal working position will take with
it the. sealing ring. = The sealing ring with the axle at
rest will assume a position, the flanges 11 and 12 being
generally equally stressed which is. the normal position of
the sealing ring as assembled with the axle at rest.

Thereafter pressure will be applied simultaneously to
the two plungers 28 expanding the tube 27, pushing the
follower segment 23 out, expanding the whole sealing
assembly at a point outside the periphery of the axle to
cause the sealing assembly to snugly and firmly grip the
journal box. Because the movement of the member 23
is parallel with the axis of the journal, this expanding
of the sealing ring can take place and the sealing ring
may be locked in position without any change and with-
out any variation in the relation between it and the axle.
Thereafter, of course, once the outer periphery of the
sealing ring is assembled in position movement of the
axle up. and down or even sidewise can take place so far
as the sealing ring is concerned without any loss of con-
tact between the flanges 11 and 12 and the axle. The
web between-the portions 15, 16 and 17 where the outer
periphery of the ring is locked in place will be free to
vield to permit movement. of the flanges 11 and 12 with
the axle.

In the form shown in Figures 1 and 5, the judgment of
the operator is relied upon to decide how much pressure
ought to be applied. He may give-too much, he may not
give enough but this is a simple solution of the problem.
A somewhat more complicated solution. is disclosed in
Figures 10, 11 and 12 where all that the workman does
is to rotate the lever 46 to release the spring pressure and
the springs 44 furnish the pressure to expand the tube
51 so that. there is no possibility of the pressure being too

_-great or too small once the. springs have been properly
".adjusted. and positioned.

The importance of a seal:such: as, this is.that it makes
it possible, without loss of liquid lubricant, to lubricate
the journal by a.body of liquid as contrasted with lubri-
cation by a mass of waste or porous material saturated
with lubricant; If lubricant is free in the journal box, it
can splash and while it is easy to close the outer end of
the journal box against escape, it is essential that the inner
end through which the axle extends be also sealed against
lubricant escape. Such a seal as this which hugs the jour-
nal no matter what its.position at its.inner periphery and
which is firmly and snugly seated in the journal box against
movement at its outer periphery accomplishes this sealing

e o
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purpose.- Of course, incidentally it also prevents entrance
of foreign matter into the journal box. However, tem-
peratures change with resultant expansion and contraction
of the air in the journal box and it is necessary that the
box be able to breathe. The slots 57 through the web
are so narrow that lubricant will not escape and dust
will ordinarily not penetrate but changes in pressure in-
side or outside of the journal box may be compensated
for because such change in pressure will cause air flow
in one direction or the other through the. slots into or out
of the journal box.

While I have illustrated my invention in form best
adapted to the use of hydraulic pressure to expand the
sealing gasket, it will be obvious that pneumatic pressure
might be used or that mechanical wedging means might
also be used to accomplish the lateral expansion. I want
it understood that my invention is not limited to the use
of hydraulic means alone.

The lips 11 and 12 are exceedingly important. The
lip 12 on the inner side of the box effectively prevents
escape of lubricant and the lip 11 pointed in the opposite
direction effectively prevents entrance of foreign matter
into the box. One lip alone will not accomplish this.
If the lip 11 were dispensed with then foreign matter
could wedge its way into the angular space between the
lip 12 and the journal. On the other hand, if the lip 12
were dispensed with, then while dirt would be kept out,
oil or lubricant could wedge its way through the tapered
space between the lip 11 and the journal.

It is also important to note that the entire width of the
lip is within the area between the walls 7 and 8. If either
lip were in position to be caught between the axle and the
wall 7 or the wall 8 upon excessive movement of the axle,
the lip would be cut and its usefulness destroyed. The
ribs 18 and 19 thus are of the utmost importance because
while they permit movement of the lips with respect to
the remainder of the sealing ring in a plane perpendicular
to the axle, they effectively prevent lateral movement in
a direction parallel with the axis of the axle.

In the preferred form, the metallic reinforcement 21
effectively prevents any squeezing or contracting of the
rubber ring 20 upon the axle as a result of the expanding
pressure. If a rubber element were to be substituted for
the metallic element 21, then it would be necessary to
have additional reinforcing means around the rubber seal-
ing ring to protect it against any deformation which might
result from the application of the pressure tending to
expand the ring laterally and lock it in its place in the
journal box.

While I have shown in Figure 1 horizontal ribs 18 on
the underside of the sealing ring and radial ribs 19 on the
upper side, it will be obvious that if desired radial ribs like
18 might be substituted for the ribs 19, the only differ-
ence being that when the journal moves vertically, the ribs
18 are loaded in shear and the ribs 19 tend to be loaded
in compression or expansion. If those ribs also were
horizontal they would also be loaded in shear but the
effect would be substantially the same except that in some
circumstances horizontal ribs above and below might
permit easier movement of the ring to follow up and down
movement of the axle.

I claim:

1. Tn combination, a rigid metallic supporting member
having two generally parallel, relatively elongated, cylin-
drical pockets therein, an arcuate channel in one wall of
the member, aligned at each end with one of the pockets,
a closed flexible, expansible walled tube permanently
filled with hydraulic fluid, in the channel and extending
at its ends into the pockets, a segmental pressure member
movable in the channel, engaging the tube, plungers as-
sociated with each end of the tube, levers engaging each
plunger, spring means adapted to rotate said levers to
force the plungers inwardly into the pockets against the
ends of the tube to compress the hydraulic fluid therein.

2. In combination, a rigid metallic supporting member
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having two generally parallel, relatively elongated, cylin-
drical pockets therein, an arcuate channel in one wall of
the member, aligned at each end with one of the pockets,
a ‘closed flexible, expansible walled tube permanently
filled with hydraulic fluid, in the channel and extending
at its ends into the pockets, a segmental pressure member
movable in the channel, engaging the tube, plungers as-
sociated with each end of the tube, levers engaging each
plunger, spring means adapted to rotate said levers to
force the plungers inwardly into the pockets against the
ends of the tube to compress the hydraulic fluid therein,
and means for overcoming the spring means and rotating
the levers in the opposite direction to release the pressure
on the hydraulic fluid.

3. In combination, a rigid metallic supporting member
having two generally parallel, relatively elongated, cylin-
drical pockets therein, an arcuate channel in one wall of
the member, aligned at each end with one of the pockets,
a closed flexible, expansible walled tube permanently
filled with hydraulic fluid, in the channel and extending
at its ends into the pockets, a segmental pressure member
movable in the channel, engaging the tube, plungers as-
sociated with each end of the tube, levers engaging each
plunger, spring means adapted to rotate said levers to
force the plungers inwardly into the pockets against the
ends of the tube to compress the hydraulic fluid therein,
and means for overcoming the spring means and rotat-
ing the levers in the opposite direction to release the pres-
sure on the hydraulic fluid, said means including a floating
toggle lever and links interposed between the lever and
the plunger engaging levers.

4. In combination, a rigid, generally annular housing,
radially channeled along a portion of the inner wall there-
of and having an open ended bore in prolongation of
and tangent to the channel, a closed flexible and ex-
pansible walled tube permanently filled with hydraulic
fluid filling the channel and extending outwardly along
the bore, a plunger concentric with the bore mounted for
reciprocation therein engaging the closed end of the tube,
a pressure member co-extensive with the channel in con-
tact with the flexible tube and free to move inwardly in
response to pressure on the plunger, means for applying
such pressure.

5. In combination, a rigid, generally annular housing,
radially channeled along a portion of the inner-wall there-
of and having an open ended bore in prolongation of
and tangent to the channel, a closed flexible and ex-
pansible walled tube permanently filled with hydraulic
fluid filling the channel and extending outwardly along
the bore, a plunger concentric with the bore mounted for
reciprocation therein engaging the closed end of the tube,
a pressure member co-extensive with the channel in con-
tact with the flexible tube and free to move inwardly in
response to pressure on the plunger, means for applying
such pressure, there being a similar bore in alignment
with the opposite end of the channel to receive the oppo-
site end of the tube.

6. In combination, a rigid, generally annular housing,
radiaily channeled along a portion of the inner wall
thereof and having an open ended bore in prolongation
of and tangent to the channel, a closed flexible and ex-
pansible walled tube permanently filled with hydraulic
fluid filling the channel and extending outwardly along
the bore, a plunger concentric with the bore mounted for
reciprocation therein engaging the closed end of the tube,
a pressure member co-extensive with the channel in con-
tact with the flexible tube and free to move inwardly
in response to pressure on the plunger, means for apply-
ing the pressure including a lever mounted for rotation
on the housing and means for rotating the lever.

7. In combination, a rigid, generally annular housing,
radially channeled along a portion of the inner wall there-
of and having an open ended bore in prolongation of
and tangent to the channel, a closed flexible and ex-
pansible walled tube permanently filled with hydraulic
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fluid filling the channel and extending outwardly along
the bore, a plunger concentric with the bore mounted for
reciprocation therein engaging the closed end of the
tube, a pressure member co-extensive with the channel in
contact with the flexible tube and free to move inwardly
in response to pressure on the plunger, means for apply-
ing such pressure, the channel extending approximately
half the circumference of the inner wall.
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