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This invention relates to railway car trucks

(CL 105—197)

and more particularly to a truck with novel snub- "

bing means.

The general obj ect of the mvention is to design. .

‘such truck incorporating a snubbing device by
‘means of which frictional control is afforded of
oscillations of the bolster-supporting spring
group. |

- Another obJ ect of the invention is to provide
friction means of novel form which will effec-
tively control lateral as well as vertical move-

- ments of the bolster and will serve as squaring

instrumentalities in the truck. .
A different object of the invention is to provide

o novel bolster assembly including friction means

wherein the friction means and the bolster are
- so arranged as to afford a compact structure.

A further object of the invention is to provide
an improved form of car truck wherein the bol-
ster may have pockets in the sides thereof hous-

to frictionally cooperate with a wall of the bolster
and an adjacent side frame column by means of
a wedge between said bolster wall and a portion
of the shoe, the wedge being urged into position
by spring means reacting thereagainst. ,

Broadly, this invention contemplates an ar-
rangement including a wall on a truck member
and a friction assembly slidably embracing the
wall therebetween and urged against another
truck member for frictional engagement there-
with.

Another ob] ect is to provide a friction assem-

| Figure 3 is a sectional view taken approxi-
mately in the vertical longitudinal plane indi-

| oated by line 3—3 of Pigure 2:

Figure 4 is a fragmentary side elevation of a

-'railway car truck, partly in longitudinal vertical
~ section, illustrating. another embodiment

f the

| invention
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Figure 5 is a fragmentary view similar to Fig-

| ure 4 showing still another embodiment of the
invention: .

Bigure 6 is & fragmentary view comparable to

'. ‘Figure 5, illustrating a further modification of

-the. invention and Figure 7 is g fragmentary side

g ~ view of the bolster shown in Figure 6.

Describing the structure in detail and referring

| 'ﬁrst to the modification illustrated in Figures 1

to 3, the invention is illustrated as embodied in

¥ railway car truck including a side frame of gen-

| erally conventional form comprising a compres-

20
“ing friction shoes, each of which may be caused

sion member 2, & tension member 4, and a col-
umn 6 at each end thereof merging W1th the ten-

‘sion and compression members to define a bolster

opening 8 of well-known form.
~ Each column 6 may have a general U seotion,
as well illustrated in Pigure 2, with an inboard
flange 10, an outboard Hange l2 and a transverse

web (4 upon which may be mounted in any con-

~ venient manner, as by welding, a wear plate (8.

The tension member in the area at the bottom

" of the bolster opening may be of standard box

30

‘section design including a widened top chord 8

- and spaced inboard and outboard upstanding
- flanges as at 20 defining a spring seat 22 there-

bly of novel form which will effectively resist ,

- movement of associated members toward each
other. |

A more specific object of the invention is to
devise a railway car truck wherein friction shoes
may be mounted in each side of the bolster end,
each shoe being in engagement with a bolster
wall and in frictional engagement with a side
frame column and wherein spring-actuated
wedge means may be so associated with the fric-
tion shoes and the bolster walls as to insure si-
multaneous and sufficient bearing of the shoes
against the column and the associated bolster
walls.

These- and other obj ects of the invention will

'be apparent from the spec:iﬁcation and the draw-
ings, wherein: |
Figure 1 is a fragmentary side elevation of a

35

40

~ the frame in the usual manner..
may be prmrided at each side thereof with spaced

50

- railway car truck embodying one modiﬁcation of

the invention;

Figure 2 is a fragmentary sectional view taken
substantially in the transverse horizontal plane
| ind.ioated by the line 2-—-—2 of Figure i:

between affording a seat for coil springs 24. The
springs support an end of g bolster 26 pos1t10ned_

- in the bolster opening 8 between the columns 6.

" The bolster may be of box section with a top

“wall 28, a bottom wall 30, and a side wall 32 at
_each side thereof. At each side thereof the bol-

ster may have inboard and outboard guide lugs
or gibs 33, 33, embracing the associated column
therebetween for interlocking the bolster with
The bolster end

inboard and outboard transverse webs or walls
34 and 36 merging with the top and bottom walls
28 and 30 to define therewith a pocket 38 and
each side wall 32 may be cored away interme-
diate webs 34 and 36 so that each pocket 38 is
open to the adjaoent column 6. A friction ele-
ment in the form or a web or wall 40 may be

provided in each pocket 38, said web presenting

top and bottom substantially parallel surfaces 42

" and 44 (Figure 3) sloping downwardly toward

55

the adjacent wear plate 16. Surface 42 faces the
adjacent column & and surface 44 faces away




3

from said column. The web 40 is spaced ver-

tically with respect to the bottom wall of the

bolster and merges with the top wall 28 and the
- related vertical inboard and outboard webs 34
and 36 of the bolster. As best seen in Figure
3, each web 40 is at one side of the longitudinal
vertical center plane of the bolster 26 indicated
by the dot and dash line at the left of this figure,
and thus the surfaces 42 and 44 of said web ex

tend inwardly toward said plane. o
- Within the pocket 38 may be conflned a fric-

tion shoe 46 having a substantially vertical fric-

tion wall 48 presenting a surface 50 on one side
thereof in complementary frictional engagement
as at 92 with the associated wear plate 16. The

2,528,473

longitudinally of the bolster, said opening belng

alignable with transverse openings 82, 82 in the
inboard and outboard webs 34 and 368 of the as--

sociated pocket in the retracted position of the
shoe for the reception of a bar therethrough for
holding the shoe in retracted position within the
assoclated -pocket during assembly and disas-

~ sembly of the bholster with the side frame.

10

In assembling the . structure heretofore de-
scribed, the friction shoe may be inserted into

the pocket and seated on the web 40. The open-

ing 88 in the shoe may be aligned with open-

ings 82 in the adjacent transverse webs and a

16

- upper and lower ends of the wall 48 may ex~ -

tend into cored out openings 54 and 56 in the
top and bottom walls of the bolster. At the rear

bar may be inserted through the openings. The
wedge may then be inserted into the bolster from.

‘the outboard end thereof through opening 84

~ (Figure 1), defined between the top and bottom

of the friction wall 48 adjacent the upper end

- thereof may be formed a wedgelike projection or
portion 58 presenting a downwardly facing diag-

20

onal friction surface 68 in complementary en-
gagement as at 62 with the top surface 42 of

web 48, thus accommodating sliding movement
of the shoe diagonally toward the associated col-

umn 6. The shoe may be provided adjacent its
Jower end with a ledge or leg 64 integral with
the rear side of the friction wall 48 substantially
at right angles thereto. The leg 64 may ex-
tend beneath web 48 through an opening de-
fined between the bottom wall of the bolster
and the lower end of web 40, said leg being ver-
tically spaced as at 65 (Figure 3) from the bot-
tom bolster wall, and with wall 48 of the sho=

being spaced from the lower edge of web 40 as at

67 to accommodate movement of the shoe into
and out of pocket 38. The leg 64 provides g
flat surface 66 on its upper side, and between

surface 66 of the leg and surface 44 of the web |

.- 40
a wedge 68 in complementary en gagement as at

40 may be interposed an element in the form of

10 and 72, respectively, with said surfaces 88
and #4. A horizontally disposed spring 74 may
be seated at one end as at 67 against the wedge
68 and positioned on sald wedge by means of
- & boss 78 on the wedge. It will be understood
that the spring extends transversely of the bol-
ster and the opposite end thereof reacts against
a similar wedge at the opposite side of the bol-
ster, and when assembled with the wedges is un--
der initial compression and urges each wedge

transversely of the bolster against the assoclated

25

30

walls of the bolster and the outboard webs 36,
and may be seated on surface 66 of leg 64 of the
associated shoe and against surface 44 of the
related web 40. 'The shoe and wedge at the
opposite side of the bolster are similarly as-
sembled. Thereafter, the spring may be inserted’
Into the bolster through opening 84, preferably
under compression in a suitable jig, and re-
leased between the wedges 68 at opposite sides
of the bolster, whereupon the spring in expand-
ing bears against the respective wedges and urges
them into the wedged position thereof as here-
inbefore explained. The bolster assembly may
be then inserted endwise through the upper end |
of the bolster opening, it being noted that the

outhoard lugs 33 are of smaller depth than the

- widened upper portion 86 of the bolster open-

35
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50

surface . 44, causing the wedges to slide diag-

onally downwardly along these surfaces and en-.
gage the adjacent portion or leg 64 of the asso-
ciated shoe on surface 66 thereof. Each wedge

urges the leg 64 of the related shoe in a direc-

tion generally downwardly toward the bottom -
wall of the bolster and thus causes the shoe to.
- slide on its surface 68 against surface 42 diag-
~~onally outwardly of the pocket and Irictionally
engage the adjacent wear plate §6. Tt will be
noted that the shoe and member 68 embrace weh

- &0 therebetween, the member 68 being wedged
- between leg 64 of the shoe and web 40, so that

b

60

ing 8. The bolster may then be lowered onto

-the supporting springs, the springs having been
- previously seated on the spring seat of the ten-

Slon member. Thereafter, the bars or tools, ex-
tending through openings 80 and 82 in the re-
sective shoes and transverse walls of the ‘bolster,
may be removed so that the shoes are permitted
to move outwardly of their respective pockets
against the related columns. |
Referring now to the modification illustrated
in Figure 4, the arrangement shown is substan-
tially idenfical with that deseribed in connec-
tion with Figures 1 to 3, and like parts are iden-
tifled with the same reference numerals. The
only difference between this modification and the
one previously described is that the bolster 26 is
provided with a central vertical web or rib 10§
and at each side of the rib is disposed a coil
spring 102 compressed between the rib and the
adjacent wedge 68 and each spring is positioned

‘by a boss 104 on each side of the rib. In all other

respects the arrangement in both modifications
is the same.

Referring now to the modification illustrated

in Figure 5, the truck structure Includes a side
frame, which in general is the same as in the
previous modifications, having the columns 200,
200 between which is interposed a bolster 204,

the bolster having top and bottom walis 206 and
208, the bottom wall of the bolster being seated

on springs 210 which are supported on the frame

during vertical movement of the bolster with
respect to the side frame, the shoe is prevented
~ from moving vertically. Lateral movement of
- the bholster, causing inward movement of the
- shoe, is constrained, not only by the frictional
~ engagement between surfaces 60 and 42 on the
- shoe and web 40, but also by friction developed
- at 72 between the wedge and surface #4. o

- For assembly purposes the projection 58 of

- shoe 46 is provided with an opening 8¢ extending =g

. as hereinbefore noted in connection with the
previous embodiments. In the present modifica-
tion the bolster is provided at each side thereof
with a pocket and within each pocket is formed
a web 212 having upper and lower surfaces 214
and 216 converging toward the adjacent side of
the bolster. Each web is integral with the top
wall 206 of the bolster and with the inboard and
outboard walls of the bolster, as described in
connection with the previous modifications. In

0




5

the present instance, however, the webs 212 ex-
“tend above the top of the bolster wall to provide
larger wedge surfaces 214.

A friction shoe 218 is conflned in each side of
the bolster, the shoe being a solid body of metal
- and having on its forward side a friction surface
- 220 in engagement as at 222 with a wear plate
224 mounted on the: associated column. On the
rear side of the shoe is formed a diagonal surface
226 in complementary frictional wedge engage-
ment as at 228 with the upper surface 214 of the

3,528,478

6

318 which extends between the top and bottom_
bolster walls. said lug being cored away as at

320 to lighten the structure and having a flat

surface 322 on its bottom side in slidable engage-

‘ment as at 324 with a complcmentary flat top

- surface on a horizontally disposed web or wall
328 extending longitudinally of the bolster inter-

mediate the top and bottom walls thereof and

* connected at opposite ends thereof to transverse

10

associated web 212. Both of these surfaces 214

‘and 226 slope downwardly and are arranged to
- accommodate slidable movement of the associat-

-ed shoe toward and away from the related col-
umn. On the rear side of the shoe at the lower:

end thereof is provided a leg 230 extending into
-the pocket between the lower edge of the adja-
- cent web 212 and the bottom bolster wall 208.
The leg:.230 is provided on its upper side with a
wedge surface 232 rcloping diagonally upwardly
toward the adjacent column and converging with
- surface 226 on the shoe toward the related col-
~umn. Surface 232 is in complementary slidable
engagement with a wedge 234, the wedge being In

- complementary slidable engagement with the.

under surface 216 of the adjacent web 212. Each

- wedge is urged into engagement with surface 216

and surface 232 on the related web 242 and shoe
218 by means of a horizontally disposed coil

spring 236 which is compressed between wedges -

234, 234 at opnosite rides of the bolster.

~ In operation the spring urges the respective
wedges toward the related columns and into en-

- gagement with the surfaces 216 on the respective

inboard and outboard walls 330, 330 (Figure 7),
- the  inboard and outboard walls merging with

the top and bottom walls of the bolster and de-

- fining a pocket 331 therewith. Below the web

15

“the friction wall of the shoe'is formed on the
‘rear side thereof with an upwardly sloping wedge

surface 332 in engagement as at 334 with a com-

- plementary diagonal surface on a wedge 336, said

wedege having a flat surface 338 in frictional en-

gagement as at 340 with a complementary flat

20

. web 328.

surface on the opposite or under side of said
A common spring 344 actuates the

-~ friction means at opposite sides of the bolster,
- said spring being housed between the top and

25

bottom walls of the bolster and at each end there-

of bears as at 346 and 348 against the associated

- shoe Iug and wedge. Each shoe lug and wedge

30

is provided with a boss which enters the spring
and positions the same.

In .operation the spring, which is under initia}

compression between the shoes and wedges, urges

the shoes outwardly against the related columns

-and at the same time urges each wedge into
- wedge engagement with the wedge surface 332 on

35

- webs 242 and urges the wedges diagonally along

said surface 216 into engagement with the sur-
faces 232 on the legs 230 of the respective shoes
218. This causes the shoes to slide on the diag-
onal surfaces 218 toward the related. columns

- 208. TLateral movement of the bolster is effective- -

1y resisted by the spring 236 and: the frietion
- developed between surfaces 214 and 226 on each
wall 212 and related shoe and between the re-
- spective wedges 234 and related surfaces 215 and

- 232 on. the walls and shoes.

- Purthermore, it will be apparent, that each choe
is prevented from moving vertically with re-nect
- to the bolster so that rattling between the f-:hc-es
“and bolster is elirrinated.

Each shoe is provided Wlth an Openlng 238

extending loncitudinallv of the bolst~r and the
bolster is provided with openings 240 for the
reception of a suitable tool, such as a bar, there-
through for holding the shoes in retracted posi-

tion in the bolster away from the column; for -

pur poses of assembly and dicassemblv.
Referring now to Figures 6 and 7 illustratine

a further modification of the invention, the truck

structure includes a conventional side/ frame, as

heretofore described in connection with the pre-

~ vious modifications, including spaced columns
- 300, 300. Between the columns is interrosed a
bolster 302, said bolster having top and bottom
walls 304 and 306 and at each side thereof carry-

ing friction means between said walls as here-

inafter described. The bolster is seated on a

spring group comprising coil springs 308 which

are supported m the usual manner from the
truck irame.

Each of the fr1ct1on means comprises a fric-

tion shoe 310 having a friction wall 312 in fric-

tional engagement as at 314 with a wear plate

316 on the associated column. The shoe has on

its rear side adjacent its upper end a lug or leg

40

45

the related shoe causing each wedge to slide
upwardly on the respective wedge surfaces of
the shoes, whereby the wedges move toward the

respective webs 328 and engage their surface 338

with the bottom surfaces of respective web 328.
The wedges after engaging webs 328, cause the
shoes to move downwardly and thus seat with

~their Jugs 318 tightly against respective webs 32€.
~Thus the shoes are held from rattling or moving

vertically relative to the bolster. It will be noted

that the wedges also transmit the reaction of the

spring to the lower portions of the respective
shoes and urge the same outwardly against the
columns and the lugs transmit the reaction of the
spring to the upper portions of the shoes and

- that the wedges and the shoes through the lugs

%1t

‘thereon embrace the respective webs 328 tightly

therebetween

The forward edge of each web 328 is spaced

. transversely of the bolster from the rear of the

i)

associated shoe and the rear or inner edge of

- each web 328 is spaced from the adjacent end of

the spring transversely of the bolster, whereby

“ the shoes and wedges are accommodated move-

ment on the respective webs 328 inward]y and

-outwardly of the bolster. -

It will be apporeciated that although this in-

‘vention is illustrated in connection with a railway

- car truck, the arrangement may be used in con-

the-

nection with various other forms of friction de-

vices stich as are well known to those skilled in
the art.

It is to he understocd that I do not wish to- be

~ limited by the exact embodiments of the device
- shown which are merely by way of illustration

70

-and not limitation as various and other forms of

the device will, of course, be apparent to those

- skilled in the art without departing from the

5

-_sp1r1t of the invention or the scope of the claims.

I claim:

1. In a railway car truck. a frame membcr hav-
ing spaced columns, a bolster between said col-
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- umns, walls on said bolster adjacent respective

- columns and diagonal with respect thereto, a shoe
and wedge element at opposite sides of one wall
and in wedge engagement with each other, a shoe
-~ and wedge element at opposite sides of the other
wall and in wedge engagement with each other,
and resilient means reacting between said wedge
elements for urging the same against respective
- walls and into said wedge engagement with re-

spective shoes for urging saigd shoes into fric-

tional engagement with the respective columns.
2. In a vehicle snubbing device, a. pair of rela-

tively movable members, a friction face on one

member, friction means including an element

connected to the other member, sald element
presenting friction surfaces at opposite sides

thereof, each smrface being in converging rela-

tionship with respect to salid face, a shoe seated
against one of said surfaces and in frictional
engagement with said face, wedge means in en-
gagement with the other surface and with said
- shoe, and spring means for urging said wedge
means against said shoe and said other surface

"'snding sald element_ and wedge means along re-

10

spective surfaces toward said face for engaging
sald element therewith.

8. In a friction assembly, a member having a
pocket, and a friction member in said pocket pre-
senting inner and outer surfaces on opposite
sides thereof extending toward the open end of
said pocket, shoe means engaging the outer sur-
face, wedge means' engaging the inner surface
and sald shoe means, and resilient means oper-
atively associated with said wedge means for urg-
ing said wedge means into tight engagement with
sald shoe means and said inner surface and for

- sliding said shoe means and wedge means along

sald surfaces toward the open end of said pocket.
9. In a railway car truck, a side frame having a

Iriction surface, a bolster spring-supported from

- the frame and having a8 web adjacent said sur-

20

face, said web presenting top and bottom faces

extending toward said surface in converging re-
lationship therewith, a shoe interposed between

- sald web and said surface and engaging the lat-

and sliding said shoe and wedge means along re~

spective surfaces toward sald face for engaging
sald shoe therewith.
3. In a truck, a side frame ha.ving a8 column, a

bolster spring-supported from the frame, a wall

on the bolster presenting friction surfaces on op-
posite sides thereof sloping toward said column,
one of said surfaces facing the column, a shoe
wedged between sald column and said one of said

surfaces, wedge means engaging the other of said

surfaces and said shoe for urging said shoe into

the wedged position thereof, and resilient means

for urging said wedge means tightly against said
other surface and said shoe.

4. A railway car truck bolster having a top
wall and a spaced bottom wall adapted for sup-
port by an associated spring means, said struc-
ture containing a pair of friction webs between
said walls and movable in unison therewith dur-
ing oscillation of said structure on said spring
means, opposite sides of each web having top
and bottom friction surfaces, respectively. _
- 5. In a vehicle snubbing device, relatively
movable members, a friction surface on one mem-
ber, a wall on the other member extending to-
ward said surface, an element at each side of the

wall and in frictional engagement therewith, said !

elements engaging each other, and resilient means
reacting against at least one of said elements for
sliding the same along said wall toward said sur-
face for engaging one of sa.id elements there-
with.

6. In a railway car truck, a side frame having
‘& column, a bolster spring-supported from sald
frame, a wall on sald bolster extending diagonal-
ly toward said column, a friction shoe having a
portion in engagement with one side of said wall,
& wedge element engaging another portion of said
shoe and in engagement with the other side of
sald wall, and resilient means reacting against
said wedge element for urging the same into said
engagement with said wall and said shoes.

7. In a vehicle, a pair of relatively movable
members, s frlction face on one member, a wall
on the other member with surfaces on opposite

. sldes thereof converging foward said face, an ele-

ment in wedge engagement with one of said sur-
faces and in frictional engagement with said
face, wedge means between the other surface gand

said element, and a spring reacting against said

wedge means for urging the same tightly against

sald other surface and against said element for |

28
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ter, said shoe having upper and lower portions
extending above and below said web, respectively,
said upper portion. slidably engaging said top
face, a member in wedge engagement with said
bottom face and the lower portion of said shoe
and slidably engaging the same and effective to
hold sald upper portion of said shoe against said

-top face, and means for urging said member into

said engagement and for sliding the same and
sald upper portion of the shoe along said faces
for urging said shoe against said surface.

10. In a railway car truck, a side frame with a
friction surface, a bolster having a horizontally
disposed web adjacent said surface, a friction
shoe and wedge means bearing against opposite
sides of said web and in wedge engagement with
each other, and resilient means reacting against

-sald shoe and wedge means for urging the same
into said engagement and tightly against respec-

tive sides of said web and said shoe against said

- surface.

a0
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11. In a railway car truck, a frame with spaced
columns, a bolster having a horizontally disposed

friction wall adijacent each column, a friction shoe

and wedge means seated against opposite sides

of each wall and in abutment with each other,

and resilient means reacting against said friction

shoes and said wedge means urging the same into

said abutment and said shoes against the respec-
tive columns.

~ 12. In a railway car truck, a side frame having
& friction surface, a bolster having a friction

member adjacent said surface, top and bottom
faces on said member angularly related to said
side frame surface in-converging relationship
therewith, a shoe engaging said side frame sur-
face and slidably engaging said top face, a sur-
face on said shoe below said bottom face facing
the same and angularly related thereo, 2 member
interposed between said bottom face and said

shoe surface and in complementary engagement

therewith, and resilient means for urging said
shoe against sald side frame surface and said
member against said shoe surface and said bot-
tom face, said member in cooperation with said

bottom face and said shoe surface urgmg said

shoe against said top face.
13. In a friction assembly, a member having
spaced walls and a friction web intermediate said

‘walls, a friction shoe element slidably seated

- against one side of said web, a wedge element

fitted between the opposite side of said web and
a portion of said friction element, and resilient
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means for urging said wedge element against said
shoe element and said web and moving said ele-
ments along said web.

14. A railway car truck comprising a side frame
with spaced columns and a bolster opening
therebetween, a bolster spring-supported by said
frame between said columns for movement in
both directions upwardly and downwardly there-
between, said bolster having at each side thereof
an Integral web with a pair of top and bottom
surfaces extending inwardly of the bolster to-
ward its longitudinal, vertical center plane, and
& Iriction device associated with each column
comprising a shoe engaging a friction area of the
- column and one surface of the adjacent pair and
having a wedge surface arranged at an acute
angle to the other surface of the adjacent pair,
a wedge Interposed between and bearing against
the wedge surface and said other surface and
spring means compressed against the wedge for

tightly wedging the same against said wedge sur- -

face and said other surface, all of said surfaces
converging with respect to said column area in
one of said directions. - .

15. In a truck, a side frame and a bolster, a
friction surface on the frame, a wall on the bol-
ster, each side of the wall having a face in con-
verging relationship with respect to said surface.
a shoe in engagement with the face at one side of
the wall and with said surface, wedge means in
engagement with said shoe and with the face at
the opposite side of said wall, and compression
spring means for tightly wedging said wedge
means against said shoe and said wall and urging
sald shoe against said wall and against said sur-

face, the compressional axis of saig Spring means
intersecting said surface.

1w
|

]
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16. A bolster having an end portion with spaced
top and bottom walls and spaced inboard and
outboard transverse walls defining pockets in op-
posite sides of the bolster, friction webs in re-
spective pockets, said webs being disposed be-
tween the transverse walls and being connected
to certain of said walls and spaced from said bot-
tom wall, and oppositely facing friction surfaces
on the top and bottom sides respectively of each
web for associated friction means.

17. A railway car truck bolster having top and
bottom walls and spaced side walls, at least one
side wall having an opening therethrough com-
municating with a friction shoe pocket in said
bolster between said top and bottom walls, said
bolster having a friction web in said pocket, said
web having a top friction surface facing the top
wall and having a bottom friction surface facing
the bottom wall, both of said surfaces being
formed and arranged for slidable frictiona] en-
gagement with associated friction means.

- JOHN J. KOWALIK.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
2,365,198 Lehrman . ________ Dec. 19, 1944
2,365,199 Light _______ __._____ Dec. 19, 1944
2,398,749 Light . __________ Apr. 16, 1946
2,398,750 Light ______________ Apr. 16, 1946
2,408,866 Marquardt __________ Oct. 8, 1946




	Drawings
	Front Page
	Specification
	Claims

