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The present invention relates to a mixer, especially for
synthetic materials and also for the chemical, pharma-
ceutical, and food industry, and in particular concerns a
mixer comprising a mixing contairer with a motor driven
mixing cross.

Mixers for synthetic material are known which com-
prise a mixing container having a pivot mounted along
a circular line on the bottom of the container, while ihe
motor driven mixing tool is provided with correspond-
ingly arranged studs cooperating with the stationary pivot
on the bottom of the container.

Furthermore, mixers are known the mixing cross arms
of which work in one direction only with the cutting
edge,

Also mixing devices have been suggested which employ
a mixing tool having mixing arms in groups of four
arranged in a plurality of horizontal planes.

In addition thereto, mixers for synthetic material have
become known in which the mixing member rotating at
high speed heats up the material to be mixed inasmuch
as a portion of the mixing energy is transformed into heat
~energy. For reducing the heating period of the mixture
of synthetic material and of the mixing container, a heat-
ing jacket has been employed for mixing containers which
1s employed either by itself or in combination with the
high-speed rotating mixing member. For purposes of
cooling the mixed material, a cooling medmm may be
passed through the jacket.

I‘or purposes of cooling the mixed material in a mixer
for synethetic material, a device has heretofore been em-
ployed which, by means of a conduit, continuously
withdraws the mixed material at the lower end of the
mixing container or of a separate container and passes
the withdrawn material through a cyclone separator in
which the mixed material is separated from air and then
1S again passed into the starting container into which also
cooling air may be introduced. This known cooling de-
vice is rather expensive and comprises too many parts.

It 15 an object of the present invention to provide a

mixer of the above mentioned general type in which the
introduction of heat through a heating jacket will not be
necessary and in which the friction between the mixing
cross and the material to be mmed wﬂl furnish the re-
quzred heat.

It 1s another object of this invention to provide a mixer
as set forth in the preceding paragraph, which is relatively
simple in construction and highly efficient and econom-
1cal.

It is also an object of this invention to provide a mixer
as set forth above which makes it possible in a relatively
short time to cool the mixing material subsequent to the
~ heating process.

It is a further object of this invention to provide a
mixer for synethetic material which has a boiler-like
mixing container and a mixing member arranged above
the bottom of the mixing container, in which the heating
as well as the cooling of the mixed material may be
carried out in a minimum of time and at low costs.

These and other objects and advantages of the inven-

tion will appear more olearly from the following specifica-
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2 .
tion in connection with the accempenymg drawings, in
which:

FIG. 1 1s a
present invention.

FIGURE 1la represents a section aleng the line la—Ila
of FIGURE 1.

FIGURE 15 is a section through the swht glass in the
lid of the mixer drawn at enlarged scale.

FIG. 2 shows a top view of the mixer of FIG. 1 with
the lid of the latter removed.

FIG. 3 is a section taken along the line III—III of
FIG. 2, but on a larger scale than that of FIG. 2.

FIG. 4 is a section along the line IV—IV of FIG. 2,
but likewise on an enlarged scale.

FIG. 5 illustrates the setting of the mixing arms.

FI1G. 6 1s a section along the line VI—VI of FIG. 5,
but on an enlarged scale.

FIG. 7 18 & section along the line VII-—-—-—VII of FIG 5,
likewise on an enlarged scale.

FIG. 8 illustrates the seiting of the upper mixing arms.

FI1G. 9 1s a section along the line IX—IX of FIG 8,
also on an enlarged scale,

FIG. 10 is a section along the line X—X ef FIG. 8, |

‘but on an enlarged scale.

- FIG. 11 shows a modified container with tapering
edge.

 FIG. 12 illustrates partly in section the cooling of the
bottom and the side wall of the container.

- FIG. 13 illustrates a modification of the lower portion

~ of the container and the flanged-on motor, the seal of

the shaft for the mixing cross elatwe te the motor hous-
ing likewise being shown.

FI1G. 14 shows a mod1ﬁeatmn of the seal for the shaft
of the mixing cross in the container bottom.

FIG. 15 represents a still further modlﬁcatlen ef the
seal for the shaft of the mixing cross.

FIGS. 15z and 155 111ustrate modlﬁeanens m the thst-
ing of the mixing arms.
- FIG. 16 represents a vertical sectlen threu gh a modi-
fied mixing container.

FIG. 17 is a section taken along the line XVH—-—-—-XV I

«of FIG. 16.

FIG. 18 is a section through a tube empleyed 1n .con-

nection with the apparatus according to the. invention,

FIG. 19 likewise represents a seéction through a tube

with a guiding surface and shows the arrangement of the
tube with regard to the container wall,

FIG 20 1llustlrates a further mediﬁeatmn of an au‘ tube
Geneml arrangement '

The present invention eencerns a mixer eenstrueﬂon
especially for synthetic materials, which has a motor driven

,mixing cross and is characterized primarily in that each
‘two mixing arms located eppesﬁe to each other with re-
gard to the shaft for the mixing cross are located at re-

speeuvely different levels, while one pair of mixing arms
is provided with end faces located in a gable-like manner
with regard to each other, said end faces defining an angle
greater than the likewise gable-shaped back surfaces of
the respective arm. The distance between the two hori-
zontal planes in which the mixing arms are arranged may

-amount fo from. Y410 to %2 of the height of the container,
‘The mixing arms located in one plane are offset by 90°

in the direction of rotation thereof with regard to the mix-

-ing arms in the second plane.

Aceerdmg to the present invention, two eppesﬂely lo-
cated mixing arms, i.e., the two upper mixing arms op-
erate in the main Workmg direcfton—mixing and heatmg

Lprocess—-mth blunt, gable-like end faces, whereas in the

opposite direction-—cooling operetzen-—-they operate with
relatively sharp back edges. The front and back surfaces

a section threugh a mixer according to the '



| 3 |
of the upper mixing arms are leeated symmetrrcally thh
regard to a central plane.

Furthermore, the other mixing arms which are le- |

cated opposite to each other with regard to the shaft for
the mixing cross, i.e., the lower mixing arms, are pro-
vided with a flat bottom side while the inclined top front
surfaces form a greater angle with this bettem side than
do the back top surfaces.

 According to a further feature of the invention, the
arms are twisted about their longitudinal axes.

The driving motor for the shaft carrying the mixing -

cross is directly adjacent the bottom of the mixing contain-
er so that 'expens'we transmission means: between motor
-and shaft for the mixing cross will be avoided. The mix-
ing container is furthermore tiltable about a horizontal

- axis and may be arrested at random in its tilted position.

Preferably, the motor is .so arranged on the container
bottom that a considerable balance of the weight between

8,250,519 '
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- the load, as for mstanee when the matelrtal is belll“ plas—
- ticized, addttren of liquids, and the like, it is, therefore,

10

15

the container with contents and the motor will be obtained

in tilted position of the container so that the tilting can
be carried out with a minimum. of force. As a result there-
of, it is also possible to carry out the mixing operation at
any desired inclined position of the mixing cross while the

engaﬂ'ement with the mixing material and thereby tem-

~ perature increase caused by friction will be varied. It

may be added here that the heating up in the present in-
‘vention

may be effected and controlled by the selection of -

20

the corresponding-speed of rotation of the mixing cross

and/or by controlling the container jacket cooling. = The
mixing process as well as the temperature control can in
this way easily be effected. Moreover, when reaching a
~ desired temperature of the mixin g mater1a1 the direction

of the driving motor for the mixing tool may be reversed,

1.e., may be rotated in epposrte direction for the eeehng
-.'proeess or for specific mixing problems.

‘The mixing container has.a wall coehng system and'

bottom eoelmg system which, if so desired, may be con-
“trolled in unison or independently for eﬂ‘ierent operation.
- For purposes of sealing the shaft of the mixing cross with
| ﬂregard to the motor, said shaft is provided with a centrifu-
gal disc fixedly connected to said shaft and arranged in
an intermediate chamber between the container base and

30

_'_end has a flat mouth.

 possible to introduce into the mixing chamber such a

quantity of air that the mixing me_mber will operate in
the air cushion in which, however, also a certain quantity
of material to be mixed is present. = The resistance due to

- the smaller quantity of material to be mixed will then per-
- mit the mixing member to operate at low energy require-
-ment which may be less than 50% of the heretofore neces-

sary energy requrrement

“Another Jmpertant factor is seen in that the mixing
material when moving around the longitudinal axis of .
the container will continuously contact the tube or the
tubes. When employing a plurality of tubes, the same

'may be arranged symmetrleally with regard to the axis
- of rotation of the mixing member.

‘connected to the container lid or they may be mounted

- The tubes may be

on a tubular elbow connected to the container wall. The
design of the tubes may be s0 selected that their lower
In order to obtain a radial change
in direction or to influence the movements of the mate-

| rial being mixed with regard to the tubes or the mixing
member, the tubes may be provided with guiding surfaces
~and/or with attached guiding plates.

Furthermore, the
tubes may be rotatable about their longitudinal axes.

In order to improve the effect of blowmﬂ air below the

material to be mixed, it is advantageous to employ a

disc which is preferably round and is so mounted on the
mixing member that it will carry out the same revolu-

tions as the mixing member and parallel to the nlane of

movement thereof. A disc of this type preferably has

- a diameter of approximately 50% of the inner diameter -
must not

of the mixing container.. However, the disc m

~ cover up the opening of the blowing tube inasmuch as
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the motor flange which latter is equipped with lateral

~outlets. . ‘For purposes of further sealing the container
bottom relative to the mlxmg cross shaft at the level of
the container bottom, the mixing cross shaft is surrounded
by two metallic rings or flanges between which one or

 more elastic seals are provided, for instance seals of syn- -

thetic material such as pelyvmyl chloride, asbestos and

the like. If desired, a slide ring seal of any known type
may be employed

A particularly advantageous arrangement for heatmg

and cooling the mixed material'in 2 minimum of time and
at low cost will be obtainéd when, with a mixer of the

‘above mentioned type, at least one tube is provided which
‘is’arranged in the mixing chamber and the lower edge of
which extends directly above or below the mrxmg mem-
‘ber and is adapted to convey warm or cold air into or be-

50

‘Jlow the material to be mixed. Preferably, but not neces-

- 'sarily, the invention is empleyed where a héating-up of
‘the material to be mixed is already eﬁeeted due to the de-

- sign of the mixing member and/or in vrew of the sPeed'

~of rotation thereef

" In connection with the rotary movement of the mtxrng
~ member, care is to be taken that the warm or cold air will
-infimately contact the material to be mixed. This  ar-

rangement is advantageous inasmuch as the drying of the

60

this would affect the entire effect. |
speed of rotation of the mixing member of the mixer for
synthetic material, the vertical rotation of the material to
- be mixed is effected by the fact that, due to the centrifugal
force, said material is driven toward the wall of the mixing

In view of the high

container. As a result thereof, a central free space in

the container is obtained through which the air may
escape from below the material to be mixed into the space.

above said material. = This, however, is prevented by the

abeve mentioned disc aeeerdmg to the invention.

In partteular with relatively heavy material to be

mixed, and at low filling of the container, the above
‘mentioned disc -has proved highly advantageeus in bring-
- ing about the above mentioned effect of the air cushion.

In addition thereto, the said disc is adapted to relieve
the mixing member when mixing material is involved -
which is difficult to mix, is plastic or paste-like. = It will
be appreciated that in this instance the disc helps in carry-

| mﬂ the matertal to be mtxed

Strtuctural arrangement

Referring'now 1o the draWings in detail and FIG. 1

thereof in particular, the mixer shown therein comprises

a container 10 below which there is arranged a motor

11 for drrvmg the mixing cross 12 in said container 1.
‘The container 19 has vertical side walls 104 and a nearly

- _horizontal bottom 105 through whhich shaft 13 extends

65

‘mixed material may faverably be influenced by the fact

that the introduced warm air has a lIow humidity content.
It is furthermore of great importance that the intro-
duced air forms an air cushion below the material to be
‘mixed. This cushion may be so designed that it takes up
the space of the mixing member more or less completely.
At peaks of energy requrrement for the mrxmg member,
-namely when the mixer starts and at a eertam stage of

70

75

“also be designed as a relie_f valve.
more provided with a funnel 180d having an adjusting

which is drivingly connected to said motor 11 and which
carries the mixing cross 12.. The container 1§ is adapted

to be closed by a lid 14 which latter is equipped with a

sight glass 10¢ which, in a manner known per se, may
The lid 14 is further—

screw 10e for adding a softener by drops. As softener

in this connection may be used softeners well knewn to

all those skilled in the art.

The motor may be directly connected to the centamer )

10 or to the base 30 thereof. The motor 11 is provided

‘with a groove 31 engaged by lateral arms 32 having their

ends bent at a right angle so as to form arms 33. These -

arms 33 are by means of bolts 35 journalled in walls 34.
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One of the arms has an extension 36 and carries a pivot
37 adapted to have its free end engage bores 38 in a wall
34 in conformuty with the tilted position of container 18.
In this connection, 1if may be mentioned that the con-
fainer 10 is tiltable about pivots 35. Container 10 is
located above the pimts 35 while at least the major por-
tion of motor 11 is located at a level substantxally below
said pwots

The mixing cross 12 has two upper arms 15, 16 located

in the same vertical plane (see FIG. 2) and also in the
same horizontal plane z (see FIG. 1). In addition
thereto, the mixing cross 12 has two lower arms 17, 18
(FIGS. 1 and 2) which are located in a second vertical
plane b perpendicular to the said vertical plane of arms
15 and 16. The two lower arms are also located gen-
erally in a second horizontal plane v below horizontal
plane u. The upper arms 15, 16 are vertically spaced
from the lower arms 17, 18 by a distance which amounis
to approximately one-tenth to one-half of the container
height. The mixing arms 15, 16 have a cross section
of a contour shown in FIG. 3. As will be seen there-
from, the front side of said mixing arms 15, 16, l.e., that
‘side which, during the mixing operation is located in
the direction of rofation, is formed by two end faces 19,

20 which are gable-shaped. The mixing arms are fur- .

thermore provided with two substantially paralle]l sur-
faces 21, 22, whereas the back side of arms 15, 16 is
formed by surfaces 23, 24 tapering with regard to each
other in outward direction. As will be evident from the
drawings, the surfaces 1%, 28 include therebetween an
angle « which is greater than the angle 8 confined by the
surfaces 23, 24. The surfaces 19, 20 and 23, 24 are
located symmetrically with regard to a common centrail
plane 25.

The lower mixing cross arms 17, 18 have a flat bottom
side (FIG. 4) and an intermediate surface 27 parallel
thereto. The end face 28, which during normal rotation
of the mixing cross is located in front, forms with the
bottom side 26 an angle v. The angle v is greater than
the angle « formed by the inclined back side 29 with the
bottom side 286. |

The arms 17, 18 are twisted from their inner end, i.e.
from that end facing the mixing cross shaft 13, and this
twist extends about the longitudinal axis of said arms
to the outer end thereof. While at the level of line VI—
VI 1in FIG. 5 the mixing arm 18, for instance, has the
position shown in FIG. 6 with regard to a horizontal 484,

it will be seen from the drawing that the same arm at the.

level of line VII—VII of FIG. 5 has a position as it 1S

iltustrated in FIG. 7. The bottom side 26 forms an angle

g; with the horizontal 40aq. The arms 15, 16 may be
twisted in a similar manner. At the level of the line IX—
IX 1in FiG. 8, the central plane 25q {FIG. 9) of arm 15
1s horizontal and with regard to the suriaces 19, 28 and
23, 24 is substantially symmetrical. At the level of line
X—X 1 FIG, 8, arm 18 has a twist (FIG. 10) at which
the central plane 284 forms an angle e with the horizon-
tal 495.

FI1G. 11 shows an advantageous embodiment of a con-
tainer according to the invention in which the upper mar-
ginal section 1fc tapers mmwardly whereby the mixing
material circulating in the direction of the arrows A does
not permit the formation of dead zones where residues
could settle. |

FI1G. 12 shows a section of a confainer wall 10d and
also shows a section of a bottom 10e. These walls con-
fine therebetween the cooling chambers 41, 42 which may
selectively be put into operation.

Container 1§ is provided with a device 43 (FIG. 1)
which is a kind of thermostat adapted in response to a cer-
tain temperature of the mixing material having been
reached, to automatically reverse the direction of rota-
tion of the drive motor 11 for the mixing cross 12, Si-
multaneously, there may be provided a speed control and
a signalling device for the cooling water control or an
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its outer marginal portion 54 bent downwardly.

6

automatic cooling water control. The motor is sealed
with regard to the mixing container. To this end, accord-
ing to the embodiment of FIG. 13, the base 30 has con-
nected thereto the flange 31 of motor 11 while an interme-
diate chamber 44 is formed. This intermediate chamber
has discharge passages 45 provided in the flange 31. Shaft
13 of the mixing cross has at the level of the intermediate
space 44 a plate 46, the rim of which is preferably down-
wardly bent at 46a where it extends around an elevation
of the flange. If the mixing material should escape from
container 1¢ and pass along shaft 13, it will be caught by
the dish-shaped plate 46 tightly keyed to shaft 13 and
will be thrown outwardly to pass through discharge open-
ings 45 from the intermediate chamber 44. By pro-
viding a correspending pan below passage 45, the leak-out
substance may be caught. The dish-shaped plate 46 may,
if desired, also have a conical shape.

IFor purposes of sealing the container 18, the embodi-
ment shown in FIG. 14 has proved advantageous. Ac-
cording to this embodiment, at the level of the mixing
cross shaft 13 there is provided in the bottom 10b a sleeve
47 having an inner bore 48. Said bottom 105 is formed
by the two wall portions 106, 101’ and the intermediate
cooling chamber 102°. A metal ring 49 which is softer
than shaft 13 1s inserted into bore 48. Between said ring
49 and flange 50 of the sleeve there are inserted two elas-
tic seals 51, 52. These seals may consist of any suitable
synthetic material such as polyvinyl chloride or asbestos
or the like.

A further seal of the container 1§ may be eﬁected by
the embodiment of FIG. 15 according to which the mix-
ing cross shaft 13 carries an annular disc 53 which has
While
the section 55 is resiliently bent near shaft 13 and presses
sald marginal portion against sleeve 47, the edge 56 of the
outer marginal portion grinds itself into the sleeve where-
by a good seal will be obtained.

While for purposes of mixing and simultaneously heat-
ing the mixing material, the mixing cross 12 is rotated
in the direction of the arrow 63 (FIG. 2) so that the
respective steeper end faces 12, 28 and 28 of the mixing
arms will be located in front in the direction of rotation,
and the less steeply inclined surfaces 24, 25 and 2% will
form the back sides when looking in the direction of rota-
tion. It is possible for purposes of cooling, to reduce
the speed of rotation of the mixing cross and to reverse
the direction of rotation of said mixing cross. In this
way, the less inclined surfaces will form the front surfaces
of the mixing arms when looking in the direction of rota-
tion. As indicated above, the container 18 may be tilted.

If necessary, the twisting of the mixing arms may be
effected in a different direction than is illustrated in
FIGS. 5 and 10 so that the angles ¢ and e, in FIGS. 7
and 10 will be located below the horizontal 48a, 4§b
(see FIGS. 154 and 15b). |

Referring now to the modification illustrated in PIGS
16 and 17, it will be noted that the mixing member gen-
erally designated 103 is arranged in the boiler-shaped mix-
ing container 101 which is adapted to be closed by a lid
1(}2 The said mixing member 103 comprises a mixing
blade 184 arranged a’bﬁve the container botom, and a
further or second mixing blade 185 which is located at a
somewhat higher level. The mixing member 183 is
driven by a motor 106 and is adapted in view of its high
speed of rotation to heat up the material to be mixed.
The container 181 rests in a manner known per se on a
base 107 which is mounfed on a rotatable. frame 198.
Frame 148 is tiltable about bolts 189 and can be arrested
in its respective position by bolt 118, In FIG. 16 disc
1854 1s positioned above the upper blade 1985.

One or a plurality of tubes 111 adapted to convey warm
or cold air extend into the mixing contaainer 19%. The
sard fubes 111 may either be connected to the lid 192

or may be connected to an elbow member 112 which is

mounted in the wall 10ia of the container. Selectively
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hot air or cold air may through conduits 113 be introduced

into the tubes while the discharge of the air will be effect-
ed in a manner described further below.
from the drawings, the free ends 111a of the tubes extend
downwardly directly above the mixing member, i.e. above
“the mixing blade 165, A plurality of tubes 111 are advan-

As will be seen

S

“mixing arms in said container connected to and respective-

1y located on opposite sides of said shaft but vertically

tageously arranged symmetrically with regard to the axis

of rotation of the mixing member as indicated in FiG.
17 according to which the tubes are arranged so as

to form the corners of a triangle. However, also any ether |

arrangement may be sultable

Preferably, the tubes 111 have over the major portion
of their length an annular flattened or elliptical cross
section and at their lower end end in a ﬂattened mouth 114
as shown in FIG. 18.

The tubes 111 may also have a cross sectional restric-
tion at their lower end in order to thereby accelerate the

air being discharged. 'The tubes 111 may furthermore.

be provided with a guiding surface or an attached guiding
“blade 115 which may be of curved shape In view of
this design of the tube 111, a change in the direction of
the material to be mixed radially of the container is ob-
tained in such a way that the said material will be con-
veyed toward the central axis of the container cr in op-
posite direction. Particularly when the tubes are rigid
and are connected to the lid (FIG. 16), the tubes may
be rotatable about a longitudinal axis, by means not
- shown, so that the extent and the direction of the change
in the movement in the said radial direction of the mate-
rial to be mixed will be adjustable. To this end the tubes
may have spiral rib means 118 theron. If desired, tubes
may also be provided with smaller discharge openings 116

10

15

20

spaced from said first pair of mixing arms, the longitudi- .

nal edges of the arms of one of said pairs of mixing
arms being tapered in such a way that the angle on the
front edge of each of the arms when looking in the nor-
mal direction of rotation of said last mentioned pair of
arms is greater than the angle on the rear edge of each
of the respective arms, and thermostatic means arranged
in said container and adapted for being operatively con-
nected to said motor for reversing the direction of rota-
tion of said motor and thereby of said shaft in response
to a certain temperature within said container. -

2. A mixer, especially for mixing synthetle materials,
which comprises: a container for receiving the material
to be mixed, a rotatable shaft extending through the bot-
tom of said container, mixing arms mounted on said shaft

‘within said container, a disc mounted on said shait above

said mixing arms, a plurality of tubular means respective-

ly having an inlet and an outlet, at least the major por-

tion of said tubular means being arranged within said

~ container and having their outlets extending to points

directly above said disc, the outer diameter of said disc

- being less than the distance between the discharge ends

29

30

as illustrated in FIG. 20, said openings being provided

laterally in the tubes.
charge openings 117, there are provided openings through
which the air jet may be discharged also inradial direction
of the tube in order to heat up the material to be mixed or

to cool the same. In view of the discharge of the warm or
- cold air through the openings 117 at the lower end and in

axial direction of the tubes, it is possible to create a more
or less strong air cushion at the level of the mixing member

103. It is in this air cushion that the mixing member may

" rotate at low 'ene__rgy requirement when the material to be
mixed due to warming up, plasticizing or during the start-

- ing of the machine has reached a condition which would
necessitate a high . power reqmrement |
For purposes of 1mpr0vmg the eff

ect, the dISC 165a 1s

Thus, in addition to the lower dis- -

35
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45

“mounted directly on the mixing member and screwed to-

gether with the latter to the driving shaft: 163, Air from
below of the material to be mixed will be prevented to

a greater extent from escaping when said material during .

the operation of the machine is driven against the wall
of the container. Furthermore, this disc may aid in
suppertmg the material to be mixed and fthereby relieve
the mlmng member, -- :
- Itis, of course, to be understood that the present inven-
tion is, by no means, limited to the particular construc-

tions shown in the drawings but also comprises any modi-

fications within the scope of 1he appended clalms. |

What I claim is: |

1. In a mixer, especmlly for mmmg synthetle materials,
a container for receiving the material to be mixed, a
reversible motor beneath said container, a shaft drivingly
connected to said motor and extending upwardly through
the bottom portion of said container, a first pair of mix-
ing arms in said container connected to and respectively

- located on opposite sides of said shaft, a second pair of

o0
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of said tubular means, means to connect the inlets of said
tubular means with air of a desired condition for selective-
ly heating up and cooling the material to be mixed in said
container, said tubular means being arranged symmetrical-

1y with regard to the axis of mtauon ef said shaft and

the center of said disc.
3. A mixer according to claim 2 in which each said

tubular means includes means operable to divert mate-

rial radially of the container in response to movement of
the material over said tubular means in the circumferen-

tial dlreetmn of the eontalner

Rei‘erences Clted by the Exammer -
UNITED STATES PATENTS

117,446 - 7/1871 Mulholland ———-_____ 259134
1,409,112  3/1922 JONES i 259—134
1,521,873 1/1925 Dunham oo 259—107
1,737,624 12/192% ThomsOn —ceeme—— oo 261—-93
1,760,058  5/1930 - Hennebutte et al. ~._-_ 261—93
2,187,746  1/1940 Lefevie oo 261-—87
- 2,193,934 3/1940 MOOreS —wmmme - 261—87 X
2,246,560 6/1941 Weinig et al. o« __ 261—93
2,513,254 6/1950 Savage - __ 259—107
2,646,237  7/1953 ,Hmesman ___________ - 248—13
2,757,909  8/1956 Wayne - ccmmcm-- 259107 |
2,801,083  7/1957 Balassa ——vemceeen 26103 X
- 2,836,589 5/1958 Allenetal ————o——__ 261—93 X
12,926,002 2/1960 Spielvogel - 259—108
2,945,634  7/1960 Becketal. ... 259107
3,024,010 - - 3/1962 Sperling ... 259—134
- 3,046,584 7/1962 Wepfer - L 15—22
3,064,950 11/1962 De Laria oo ____ 259—108
3,133,976  5/1964 Gross - 26193 X
3,139,917 7/1964 Elmore —-—oo_oo__ 259—107 X
| FOREIGN PATENTS
- 1,060, 317 11/1953 France

65

HARRY B. THORNTON Przmary Exammer
CHARLES A WILLMUTH Exammer
T. R MILES, E. L ROBERTS Asswrant Emmmers



	Drawings
	Front Page
	Specification
	Claims

