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4 Claims.

The invention relates to a metallic clamp for

mechanically and electrically connecting two
cylindrical connectors or bus bars. Known forms
of such connectors have not proven satisfactory
in practice due to many reasons. For instance,
they often fail solely because of fatigue in the
metal of which they are formed, especially after
they have been in use for a time. This fatigue
of the metal is due, as is now found, to an im-
proper distribution of the stress strains imposed
thereon as they are installed in position and this
in turn is due, first to an improper design of the
connector considered as a whole.
- In general, the primary object of the inven-
tion is to provide a form of bus connector which
will- function efficiently over a long period of
time and which will tend to avoid fatigue of its
metal even when exposed to the vibration to
which such devices are subjected when in use.

This objective is obtained by a peculiar design
of the clamping jaws of the connector featur-
ing semi-flexibility in those parts of their clamp-
ing faces which are in direct engagement with
the surfaces of the conductors engaged thereby
and otherwise contoured so that strains applied
between the lines of clamping bolts will provide
for the necessary degree of cold-flowing of the
jaws forming the clamping frame to cause them
to conform to the external configuration of the
conductor or conductors, and with the parts
thereof co-related so that when tightening one
line of bolts there is a minimum of interference
to the cold-flowing of the fitting in conforming
itself to the detailed portions of conductors en-
gaged thereby.

The desired degree of flexibility in what is
generally regarded as a rigid form of clamping
jaws is provided by forming the clamping sur-
faces with one or more shallow grooves extend-
ing lengthwise of the conductors and designed
to provide lines of weakened cross section of ma-
terial, and which lines form in effect hinge lines
which permit the jaws of the clamp to wrap
down about the conductors clamped therehy.

While the disclosure features a limited degree
of fiexibility in the parts designed to be distorted

into a fit with the particular conductors clamped-

thereby, on the other hand the design of the con-
nector features the maximum degree of rigidity
in those strain transmitting parts, like the bolt
flanges, where any flexibility would be 2 dis-
advantage. In general, the invention features
a design of connector which can be formed of
a limited mass of - conducting material but in
which the metal is distributed in such a way as
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to obtain the maximum efficiency in current
transmission between the same and the con-
ductors engaged thereby.

" It is generally known that greater current
capacity can be carried from one conductice face
to another through small areas of high pressure
than through large areas of low pressure. The
bresent disclosure features a form of connector
in which the contacting faces are of reduced
area and arranged to be applied to the associated
conductors under heavy load. However, as a
practical matter, electric connections of the type
herein discussed must be made in situ and with
no more force available than can be supplied
manually by the linesman making the connec-
tion.

Accordingly, an object of the invention is to
provide a jaw clamp form of connector, the
clamping faces of which will be of less area than
would be provided normally by the jaws if their
contacting areas were not so reduced, and in
this way utilize to its best advantage, the avail-
able manually imposed squeeze pressure acting
through the bolts over relatively small contact
areas, and thus to obtain the best possible elec-
tric engagement between the conductors and the
connector.

Forming the clutching surfaces of the jaws of
the clamp with one or more shallow grooves par-
ticularly when arranged in parallel relation to
the axes of bend of the connector provides con-
tact areas of reduced dimensions, hereinafter re-
ferred to as pressure pads, disposed to utilize the
manually imposed load thereon to give the de-
sired high pressure per unit of surface engaged.

The present disclosure thus features g progres-
sive utilization of the available manual effort
of the operator distributed so that the force
applied at each succeeding turn of the bolts is
available to bend successive, and in each case
a limited and restricted area of metal, and as
the clamping effect progresses, its long clamping
pads tend to readjust themselves automatically,
and structure is designed so that an increased
leverage effect is available to press the pads
nearest the bolts into bearing engagement with
the conductors with the full powerful squeeze
effect of the bolts. Forming the clutch surfaces
as separated pressure pads as herein featured has
the advantage of providing better heat dissipa~-
tion than is provided by the known types of con-
nectors having clutch faces with smooth con-
tinuity of clutching surfaces.

The present. disclosure also features the pro-

5 viding of the pressure pads with their originally
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cast metal and thus not machined, surfaces with
minute projections which penetrate throuigh the
oxide skin formation found in such cases, and
thus provide sharp or roughened surfaces which
will penetrate the oxide film forming minute
depressions therein to permit the contacting sur-
faces of conductor and connector to be brought
into an intimate metal-to-metal-contact.

Tig. 1 is a plan view of a T-form of connector
enzaging and electrically connecting a pair of tu-
bular conductors and constituting a preferred
embodiment of the invention;

Fig. 2 is a side view of the connector of Fig. 1,
showing one of the conductors in cross section
and the other in side elevation;

Fig. 3 is a plan view looking down into the lower
jaw of the connector shown in the preceding fig-
ures;

Fig. 4 is a view in elevation of the device look-
ing at the same from the right side of Fig. 1;

Figs. 5 and 6 are enlarged explanatory views
showing the engagement of the connector in-end

elevation corresponding to Fig. 4, with one of

the conductors and which insofar as the clutch-
ing surfaces are concerned can be regarded as
2 showing in cross section on any of the lines
%0—3a, 3b—3b, 3c—3c or 3d—3d of Fig. 1;

Fig. 5 shows the position of the jaws each in
its normal, non-distorted form and in position
lightly engaging a tubular conductor at its crown
at the beginning of the bolt tightening operation,
and

Fig, 6 shows in full lines the position of the
jaws at the end of the bolt tightening operation,
and in dotted lines shows the normal position of
the jaws corresponding to their initial position,
as shown in Fig. b.

In the drawings and referring first to Figs. 1
and 2, there is disclosed an end of a copper tu-
bular conductor A forming a T with another sim-
jlar conductor B. These conductors in the illus-
trated case are each rugged one and seven-
eighths inch copper tubes, not intended to be dis-
torted under the squeeze pressures hereinafter
referred to, and on the contrary are intended
to act as rigid mandrels about which the castings
forming the connector herein featured may be
sprung out to fit the particular conductors used.
The conductors are shown to be tubes whose outer

surfaces are as close to being true cylinders as is ~

usual with such tubular conductors as are now
available on the market and which cylinders will
sometimes hereinafter be referred to as a cylinder
of reference, marked C in Figs. 5 and 6 and
whose axis is at the axis D respectively of the cyl-
inders A or B.

The two conductors are clamped to each other
through the connector or clamping frame (0, par-
ticularly forming the subject matter of this dis-~
closure. This connector comprises primarily two
identical clutch jaws or half frames identified
for convenience of reference in some of the fig-
ures as an upper jaw {{ and a lower jaw 12. The
jaws are secured together in position snugly
clamped about the two conductors by six bolts
numbered clockwise in Fig. 1 as 13, {4, 15, (6, T
and 18. These bolts are arranged in transverse
pairs, with bolts 14 and 17 located in the two
corners formed between the conductors A and B;
with an outer or right-hand pair of bolts 15 and
i8, disposed on opposite sides of the conductor B
and with bolts {8 and I8 coacting respectively
with boltz 14 and IT to clamp conductor A. It
is a feature of this disclosure that the bolts are
located as close to the sides of the conductors as
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it is possible to locate them without actually
touching the perimeters of the conductors.

As the two jaws are identical the detailed de-
seription of one will equally fit the other. Each
jaw is a heavy casting and in the instant case is
formed of a copper alloy of 2 lower conductivity
rating than is the pure copper used in competi-~
tive ‘makes now known. Also the device illus-
trated contains less weight of material than com-
parable fittings, and thus features a superior form
of connector which can be manufactured at less
cost -of material than those on the market de-
signed to connect the same size of conductors.

The connector considered as a whole is de-

signed to provide two sets of relatively narrow

clutehing ‘bands: integrally connected, each set

formed .of a pair of parallel bands, one set in

spaced apart relation for encircling each con-
ductor in such a way that the clutching of one
conducter will have little, if any, effect on the
clutching of the .other conductor. The lower
halves of the four bands are best shown in Fig.
3 and are designated 19 and 20 for conductor A,
and 21 and 22 for conductor B. The clutch forms
in effect two cylindrical clutching jaws, one for
the conductor A and the other for the conductor
B, and with the conductor receiving space of one
opening at right angles into the other. Differ-
ently expressed the arch which overlaps (and
underlaps) one conductor merges into the arch
whieh overlaps (and underlaps) the other con-
ductor at the central portion which is common
to the portions which lap both conductors.

The jaws are each recessed in the portion form-
ing the vands 19 and 23 encircling the conductor
A by a deep cut-back or recess 23 which spaces
apart at least half of each of the bands 19 and
20. The jaws are recessed in the portion form-
ing the bands 21 and 22 encircling the conductor
B by a pair of opposing waist forming recesses
24 and 25 of less depth than the recess 23. The
bands 19 and 28 are integrally connected by web
26. 'The bands 21 and 22 are connected by a web
27 (see Fig.3) so that the part of the jaw formed
by this web is of materially reduced cross sec-
tion of material as viewed in Fig. 3. The webs
26 and 27 form in effect a solid T-shaped portion
not intended to have any noticeable degree of
fiexibility. Assuming that the interior band 21
is held rigid by being clamped firmly to the end
of conductor B, then band 22 may be twisted or
otherwise deformed relative thereto if such twist-
ing or deforming be necessary to cause band 22
to conform to the portion of the conductor B
clamped thereby. Differently defined, each jaw
has a solid central portion in the area between
the pairs of center bolts 14—IT forming with its
corresponding portion a main clamping means for
simultaneously engaging both conductors. It is
noted that where the webs 26 and 27 join to
form a T, that is where conductor B comes closest
to conductor A is the region of least distortion.
The areas engaged by the bolts 15 and (6 form
a supplemental clamping means for clutching
the conductor B. The bolts 13 and 14 form one
of a pair of parallel supplemental clamping
means for clutching the conductor A and the
bolts 11 and 18 form the other supplemental
clamping means for clamping the conductor A.

Considering the cross section of the material
which forms the upper or lower half of any one
of these bands reference is made to Figs. 5 and 6.
It is noted that the mid portions form rugged
arches 28 almost semi-cylindrical, relatively flex-
ible and having outwardly extending feet 29 and
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30 which are particularly rugged and not in-
tended to have any flexible characteristics under
the ' operative conditions here presented. The
arch forming portions are substantially of equal
thickness of material and of sufficient mass to
resist normal distorting loads. The feet 29 and
30 are relatively deep in the direction of squeeze

pressure indicated by the lines s—p and con-

stitute bolt flanges outstanding on all sides from
the portions of the arches which form the bands.
The outer faces of these flanges are flat and pro-
vide pressure faces 81 for receiving either the
head 32 or the nut 33 of the associated bolt.

These bolts are rather short compared to their
diameters, thus providing a particularly rugged
form .of bolt. These bolts are each preferably
provided with lock washers located under the
nuts to defeat possibility of the parts becoming
loose in practice.

The inner face of each jaw in its arch-forming
portion is concave at opposite ends thereof to
form a pair of clutching surfaces one for each
conductor each a little less than a complete semi-
circle. Considering any one of the semi-cylin-~
drical recesses it is noted by reference to Fig. 5
that the surface 34 defining either recess of the
upper jaw f1 has its axis at 35 below the axis D.
Similarly the surface 36 of the lower jaw {2 has
its axis at 31 above the cylinder axis ID. Each
clutch surface then has a radius slightly greater
than the radius of the circle of reference C de-
fined by the cylindrical outer surface of the asso-
ciated conductor.

This has the effect of providing on opposite
sides of the crown 38 of each arch, two clearances,
as best shown in Fig. 5, a left clearance 39 and a
right clearance 40, both gradually increasing in
width from the crown 38 towards the lowermost
inner edge of each of the feet 28 and 30. It is
understood however that the showing of the
clearances 39 and 40 has been very much exag-
gerated in Figs. 5 and 6.

Each clutching surface is provided in the por-
tion thereof within the flexible band forming
arches with three grooves parallel to the axis of
the associated conductor and cirecumferentially
spaced apart and each relatively wide and shal-
low. One of the grooves 4i is located at the
crown 38 and the other two grooves 42 and 43 are
located respectively left and right as viewed in
Fig. 5 about half way between the central groove
41 and the outer end of the clutch surface. These
grooves form therebetween four long pressure
pads designated clockwise in Figs. 3, 5, and 6 as
44, 45, 46 and 47 as best shown in Pig. 3.

The two end pressure pads 44 and 47 extend
beyond what may be regarded as the flexible part
of the arch and define the curved inner faces
of the two rugged feet 29 and 30 and are not
intended to have any noticeable degree of de-
formation within their own dimensions,

In those cases where two conductors are to be
secured in end-to-end relation the left half of
the connector to be used therewith is a duplicate
of the right half shown in Figs. 1-3 each half
receiving an end of the conductor as shown for
conductor B with its four bolts (4, i5, i6 and 17T
duplicated. In other words such a conductor
would have eight bolts, four on a side in align-
ment.

In operation and referring first to Fig. 1, it
will be assumed that the conductors A and B
are pre-disposed in the T arrangement shown.
Then one-half of the fitting, that is the upper
jaw 11, is located on top of the adjacent portions

of the conductors and the other half of the fit-
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6 ) .
ting, that is the lower jaw 12 is located beneath
the adjacent portions of the conductors; the six
bolts are passed downwardly through the asso-
ciated bolt flanges and their nuts are threaded on
to the lower end of the bolts and tightened up,
first: by finger action until it becomes difiicult
to further advance the bolts simply by manual
effort. At this time the parts are in the position
shown in Fig. 5, with the inner pads 45 and 46
on opposite sides of the groove 41 in light bearing
engagement with the associated conductor, A or B
as the case may be.

From this point on a novel sequence of bolt
tightening is practiced. The central bolts 14 and
iT (sée Fig. 1) defining the initial clamping plane
or ‘main neutral axis 32—3% at the inner end of
the conductor B are first tightened; first one of
the pair 14 or (T is advanced for g partial turn
and then the other and then back to the first and
so on until these first two bolts can be turned no
further even with the long wrench usually used
in- tightening such bolts. In this way there is
developed a tightening of the connector along an
interior plane spaced from both of its ends which
carry the other bolts 13—i8 and 15—Ii6.

It is understood that the jaws are to all appear-
ances rugged and not deformable except by
powerful distorting forces. However, under the
powerful turning torque of the long wrenches
used in such situations, there is a straining or de-
forming or cold flowing of the heavy jaws. The
showing of what happens is best described by
reference to Figs. 5 and 6. As the squeeze pres-
sure is gradually increased along the lines s—p
of the associated bolts, such as bolts I5 and (6
in Fig. 5, the crown portion 38 of each jaw will
form in effect a hinge line substantially fixed
relative to the high or low point of the associated
conductor. The portion of the arch on both sides
of each of these hinge lines will swing or cold
flow downwardly in the case of the upper jaw
f1 and upwardly in the case of the lower jaw {2
and in both cases inwardly wrapping themselves
about the conductor as a rigid cylindrical form
of mandrel. At this time the crown portion 38
tends to move radially outward, that is, the por-
tion of the arc which is outwardly of the central
groove 41 is strained outwardly at least to a
slight almost imperceptible degree.

This initial distortion of each jaw will have
the effect of first causing the inner pads 45 and
46 to swing inwardly into bearing engagement
with the outer surface of the conductor and thus
to conform exactly to the circle of reference C.
With the two inner pads 45 and 46 thus held
from any further inward movement two new
hinge lines begin to form outwardly of the initial
hinge line and in the two areas of reduced cross
section of material formed by the grooves 42 and
43. With a continued foreible turning of the
bolts the outer or end pressure pads 44 and 471
are caused to creep or swing or cold flow in-
wardly towards each other in a substantially
horizontal direction as viewed in Figs. 5 and 6
and this movement is continued until these side
pads are likewise stopped by their pressing en-
gagement against the surface of the cylindrical
conductor. This action of course gradually
closes both of the clearances 39 and 40. In Fig.
6 an attempt has been made in an exaggerated
way to show the movement of the opposite sides
of the jaws from the initial dotted line position
strained into the full line finally clamped posi-
tion. In the final showing all of the pads 44,

- 45, 46 and 47 have been pressed inwardly, con-

form exactly to the circle of reference C and are
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firmly restrained and held restrained bolted in
such position. It is understood of course that
the distortion in the case of any of the bands is
well within the elastic limits of the material of
which the clamping jaws are formed so that
the jaws are held by the holts in their strained
and distorted positions, and that when released
from their held position the jaws tend to spring
back by virtue of their elasticity into their ini-
tial unstrained position.

Then (reverting to Fig. 1) the two bolts 15 and
{6 which define the secondary transverse clamp-
ing plane 3»—3 at the out end of the portion
clamping the conductor B are tightened, first
one until partly tieht then the other, and the
operation is continued back and forth until these
two bolts 15 and (6§ can no longer be turned.
This means that the four bolts 14, 15, {6 and 17
have clamped both of the bands 21 and 22 tight
cnto the conductor B; that the bands 21 and 22
have by this time adjusted themselves, if neces-
sary, and that any relative canting of these
bands have in no way been influenced by the
presence of the then loosely held conductor A.

Then. going to the other or left end of the con-
nector to secure the conductor A. thereto, the
bolts 12 and I8 are similarly tighfened, aiter-
nately first one and then the other, until this
set of holts can not he further turnsd. In this
case bolts 13 and 14 form. a longitudinal sec-
ondary neutral axis of bent 3°—3¢, and similarly
bolts 17 and {8 form another longitudinal sec-
ondary neutral axis of bend 34—3¢ in the jaws
as they are bent or wrapped ahout the conductor

A as a mandrel as previously described for the

jnitial clamping operation on the conductor B.

During the time while the bolts 13 and (38
were being tighteried bands 19 and 29 were each
conforming to the contour of the parts of the
conductor A encircled thereby. Ag these bands
are capable under the distorting forces used to
have some degree of relative flexibility enhanced
by the cut-away portion %3, the conforming of
one band to the associated cylinder of reference
will not sericusly affect the conforming of the
other band relative to its associated band or to
the previously clamped hands 2{ and 22. This
means that all four bands {9, 28, 2{ and 22 are
free to become distorted relative each to the
other despite the fact that the half band form-
ing parts of each jaw are integrally connected in
a one-piece rugged casting.

Another action takes place as the clutching
surfaces finally reach their clamping engage-
ment with the conductors in that a slight abra-
sive action occurs between the contacting sur-
faces. The more or less roughened face of the
several pads provide minute projections which
break through the surface oxidation present on
both the pads and the conductors. These min-
ute projections which form on the pads inci-
dental to the formation of their cast surfaces
obtained in the sand casting or molding opera-
tion, move with the pads not only inwardly as
above described, but also partake of a slight
rotary shearing action along the surfaces of the
conductors, and thus there is provided a scrap-
ing of one surface on the other to eflect an in-
timate metal-tc-metal contact between the con-
nector and each of the conductors. If the sand
finished surface is not sufficient the surfaces of
the pads may be serated or otherwise machined
to provide the desired high contacting ‘spots.
Preferably the surfaces which are to be brought
into contact are acid cleaned just before the
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8
connector is applied so as to minimize the pres-
ence of any foreign matter which might other-
wise deleteriously affect the desired electrical
conductivity between the contacting parts in the
final assembly.

I claim:

1. In a device of the class described, the com-
bination of two cylindrical rigid conductors with
an end of one in juxtaposition to the other,
clamping means for mechanically and electri-
cally connecting said end with the other conduc-
tor, said means including a pair of half fittings
having such rigidity as will cause them to main-
tain their configuration until subjected to the
distorting actions of bolts disposed in- spaced
apart relation on opposite sides of the conduc-
tors and squeezing the conductors therebetween
and each provided with a pair of substantially
semi-cylindrical recesses, one for partially en-
circling each conductor, the portion engaging
each conductor including a pair of half bands
disposed in spaced-apart tandem relation with
a web integrally connecting the associated half
bands and with one web merging integrally into
the other, each half band provided at its oppo-
site ends with an outstanding bolting flange with
a greater cross section of material and thus more
resistance to distortions than the balance of the
associated half band therebetween, bolts con-
necting each flange of one half fitting with the
corresponding flange of the other half fitting
and each half band capable when its associated
bolts are drawn tight to become distorted as a
whole to conform to the configuration of the
particular part of the conductor encircled there-
by and each half band having capacity to be-
come distorted relative to every other half band.

2. In a device of the class described, the com-
bination of a rigid cylinder of conductive metal,
a bolted connector including a pair of jaws of
similar configuration in. spaced-apart relation
for engaging opposite sides of the cylinder; each
jaw constituting a casting of conductive metal
having the rigidity characterizing such cast-
ings, each jaw including an arch in cross section
with outstandinhg bolting flanges at the feet of
the arch, the inner face of the arch being of sub-
stantially semi-cylindrical form and normally of
slightly greater diameter than the cylinder, the
surface forming such inner face provided ad-
jacent the crown of the arch with a wide shallow
groove extending axially of the arch and forming
axially extending pressure pads on cpposite sides
of the groove and parallel thereto, said pads on
their cylinder-engaging surfaces having a rough-
ness approximating that of their original cast
metal finish, rugged bolts connecting the related
flanges of the jaws and operating therethrough
with a squeeze force to distort the jaws from
their original configuration initially to cause the
portions of the pads nearest the groove to move
radially outward to a slight extent as the pads
as a whole are swung inwardly to bring them into
firm bearing engagement with the rigid eylinder
and progressively as the bolt pressure increases
to wrap one side of each arch clockwise and the
other side counter-clockwise with a cold flowing
of the metal to cause each pad as it moves both
radiglly inward and at least slightly circularly
in engaging the cylinder to scrape on the cylinder
surface and thus cause the rough-faced pads to
break through the oxides which form on the in-
terengaging surfaces to scrape the insulating
layers away from the surfaces and to bring the
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connector and cylinder into a freshly formed
metal-to-metal contact.

3. A bolted connector including a pair of jaws
of similar configuration for clamping therebe-
tween a rigid cylinder of conductive metal, each
Jjaw constituting a casting of conductive metal
having the rigidity characterizing such castings,
each jaw including an arch in cross section with
outstanding bolting flanges at the feet of the
arch, the inner face of the arch being of sub-
stantially semi-cylindrical form, the surface
forming such inner face provided adjacent the
crown of the arch with a wide shallow groove ex-
tending axially of the arch and forming axially
extending pressure pads on opposite sides of the
groove and parallel thereto, said pads on their
cylinder-engaging surfaces having a roughness
approximating that of their original cast metal
finish, rugged bolts connecting the related flanges
of the jaws and operating therethrough with a
squeeze force to distort the jaws from their crig-
inal configuration to engage the cylinder initiaily
to cause the portions of the pads nearest the
groove to move raidally outward to a slight extent
as the pads as a whole are swung inwardly to
bring them into firm bearing engagement with
the rigid cylinder and progressively as the bolt
pressure increases to wrap one side of each arch
clockwise and the other side counter-clockwise
with a cold flowing of the metal to cause each
pad as it moves both radially inward and at least
slightly circularly in engaging the cylinder to
scrape on its cylinder surface and thus cause the
rough-faced pads to break through the oxides
which form on the interengaging surfaces to
scrape the insulating layers away from the sur-
faces and to bring the connector and cylinder
into a freshly formed metal-to-metal contact.

4. A metallic clamp for mechanically and elec-
trically connecting two cylindrical conductors,
said clamp including a pair of similar clutch
jaws. each rectangular in plan arranged in op~
posing relation, each jaw provided on its inner
or conductor-engaging side with two straight
grooves extending at right angles to each other
in a T relation, one of said grooves constituting
a head groove and the other a stem groove, one
end portion of each jaw containing all of the
head groove and the adjacent inner end of the
stem groove, said jaw end portion provided with
four bolting flanges outstanding from the asso~
ciated grooves and arranged substantially at the
four corners of a rectangle and comprising two
outer flanges and two inner flanges, said end por-
tion provided with a recess extending from an
edge thereof inwardly substantially to the crown
of the head groove and separating the two outer
flanges, the oyter flanges and the inner flanges
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being disposed in pairs on opposite sides of the
head groove and in transverse relation thereto
and the two inner flanges being located on op-
posite sides of the inner end of the stem groove
and in the portion of the jaw which forms the
corners between the head and stem grooves, and
the other end portion of the jaw which contains
the outer end of the stem groove provided with
a pair of bolting flanges disposed on opposite
sides of the stem groove at the outer end thereof,
said other end portion provided with a pair of
waist forming recesses projecting inwardly from
opposite sides thereof into the stem groove to
form a web thercbetween at the crown of the
stem groove, bolts connecting each flange of one
jaw with the corresponding flange of the other
jaw and each jaw capable when the bolts are
drawn tight about the conductors clamped there-
by to become distorted as a whole to conform
to the configuration of the particular part of
the conductor engaged thereby and the bolts en-
gaging the associated inner flanges operative si~
multaneously to draw the adjacent parts of the
jaws containing both grooves into engagement
with both conductors.
MARTIN D. BERGAN.
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1,744,190 Wilson . __________ Jan. 21, 193¢0
1,759,567 Dibner . ________ May 20, 1930
1,870,112 Hand et al. . ________ Aug. 2, 1932
1,899,045 Goetz ___ . ______ Apr. 23, 1935

2,038,535 Brenizer __________ Apr. 28, 1935

2,149,209 Dickie . __._______ Feb. 28, 1939

2,216,344 Hampton _._.__._____ Oct. 1, 1940

2,287,761 Matthysse ___.._____ June 23, 1942

2,375,741 Dibner .___________ May 8, 1945

FOREIGN PATENTS

NMumber Country Date

532,344 England __________ Jan. 22, 1941



