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UNITED STATES

Re. 17453

PATENT OFFICE

EMIL KELAEN AND FRED L. MULLEN, OF NEW VERNON, NEW JERSEY

THERMOSTATIC SWITCH

Original No. 1,594,304, dated July 27, 1926, Serial No. 530,977, filed January 21, 1922. Application for
reissue filed April 9, 1928. Serial No. 268,708,

The object of our invention is to provide
a thermostatic control for an electric heating
device, intended more particularly for house-
hold and for other uses, which shall possess
certain novel features and advantages, and
which shall be more durable, less likely to get
out of order, and more economical than simi-
lar devices now in use for such purposes.

To this end our invention consists:—

First, in providing electric heating devices
with an automatic or thermostatic cut-oft of
new and peculiar type.

Second, in providing electric heating de-
vices with circuit closers and breakers with-
15 out causing a spark, or spark gap.

Third, in providing electric heating devices
with means whereby the desired different de-
grees of heat may be obtained with a single
Leating coil, which does not become incan-

20 descent,

Fourth, in providing electric heating de-
vices with a new type of switch by which the
operator may vary the degrees of heat sup-
plied by a single coil.

28 Fifth, in providing electric heating devices
with means whereby the effective heat 1s con-
tinued for an unusually long period after the
energizing current is cut off.

In the accompanying drawings we have

30 shown one forin of our improved heating de-
vice in which all these objects are attained,
and in which:

Figure 1 is a top plan;

 Fig. 2 is a vertical section on line 2—2 of

36 Fig. 1;

Fig. 3is a
looking in the direction of the arrows;

Figs. 4, 5, 6, and 7 are detaiis of the auto-
matic or thermostatic circuit closer or cut-

490 ,ffand showing the same in normal con-
tact,—(Fig. 4)—in expanded position under
heat,—(Fig. 5)—on the verge of cut-off un-
der pressure from below,—(Fig. 6)—and out

a5 of contact (Fig. 7), the cut-off having sprung

‘above the normal or neutral line, as herein-

after explained.

Fig. 8 is a side elevation of the rack of in-
sulating material, on which thé heating wire

50 is coiled; ' ’

10

horizontal section on line 3—3'

Fig. 9 is a bottom plan, thereof, to show the
wiring of a single coil of heating wire.

Same letters indicate similar parts in the
different drawings.

A, is the hollow body of the electric heat-
ing iron, of suitable size and strength. . B, is
a removable top or lid, held to the body by
screws, a, @, @, and provided with binding
posts &, b. C, is a removable handle, held to
the lid B, by screws ¢, ¢, and protected by the
insulations d, d. An oil hole ¢, is provided
through the lid, and closed by a suitable set
screw.

The most important element in the said

_heating iron is the automatic cut-off, which,

as shown, consists primarily of a resilient,
expansible disc, or snapping plate or mem-
brane, D, sprung into a suitable groove in a
holding ring E, in such way that the mate-
rial of the membrane must, when left free,
bulge either upwardly or downwardly from
its centre of suspension. When pressure is
applied to repress this bulge, the membrane
recedes reluctantly toward what may be
called the neutral line, being the horizontal

centre of its suspension, but the slightest

movement beyond that dead centre, causes
the membrane to snap vigorously to its upper

or lower bulging position,

By taking advantage of this instantaneous
snapping action we are able to break the elec-
tric contact and cut off the supply of electric
current so suddenly and so completely that
no- spark occurs from the electric current
usually fed on household wires. As an added
protection against the creation of a spark-gap,
we fill the interior of the iron body A with a
non-conducting oil to a depth sufficient to
submerge the contact point, as hereafter ex-
plained. The ring E, may be integral with
the lid B, as shown, or separate and held
thereto by screws f, f.

On the under side of the membrane is se-
cured an insulating plate F, on which are
mounted the contact points g, g, in proper re-
lation to contacts ¢’, g’ constituting’ the ter-
minals of the brushes A, 2, through which cur-
rent is derived from the binding posts ', 5’
which latter support said brushes, the same
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being secured thereto in the well known man-
ner as indicated.

Contact between the points ¢, ¢ and brushes
A, A is normally maintained by means of the
coiled spring ¢ on the adjusting post. (&, which
is accessible from the outside of the iron and
turned by hand into any desired position to
determine the amount of current (heat) at
which the cut-off shall act to break the cir-
cuit. The post ( carries a pointer £, adapted
to travel over the scale I, on which are to be
marked such points or degrees of heat as may
be taken as stops, generally, three, to wit:—
maximum heat permittéd,—minimum heat
used, and zero. It will be readily understood
that when the pointer % is turned to the maxi-
mum heat, the spring < will be compressed to
its normal maximum and will therefore press
the membrane D downward with its full force.
This position is shown in Fig. 4.

When the membrane expands downwardly
under the heat received by the iron fram the
electric current, its expansive force will bulge

.the membrane further downward into the

position shown in Fig. 5. When this hap-
pens, the coiled spring will have been released
from part of the pressure of the post G and
will appear partly relaxed as shown in said
Fig. 5.

When, as hereafter explained, the heat
of the iron approaches the maximum allowed
for the cut-off, and upward counter pressure
is created against the under side of the mem-
brane and this counter pressure, increasing
with the heat, forces the membrane upwardly
against the coiled spring, slowly to the posi-
tion shown in Fig. 6, the neutral line, and
then with a sudden snap, upward to the po-
sition shown in Fig. 7. ,

Owing to the inherent tendency of two op-
posing contacts to slightly cohere during the
passage therethrough of an electric current
of the wattage such as exists in the circuit
of an ordinary electric heating iron, the live
contacts g’, ¢” of the brushes 4, A will, during
the slow upward movement of the membrane
toward its neutral position temporarily co-
here to live contacts ¢, ¢ with the consequence
that the brushes A, 2 will be dragged slightly
upward beyond their normal or free position
shown in Fig. 7, into an abnormal or upper-
most position shown in Fig. 6, thus insuring
intimate engagement of the epposing con-
tacts until substantially the instant that the
snapping action of the membrane occurs.
Thereupon the membrane moves into its ex-
treme upper position shown in Fig. 7 and the

contacts g’, ¢’ being now free, recede down-’

wardly into their normal free position also
shown in Fig. 7. '
During the aforesaid slow upward move-
ment of the mebrane toward the neutral line,
the contact portions g, ¢’ of the brushes 2,
will, because of the resilience of the brushes
themselves. move upward from the position

17,453

shown in Fig. 5 to a position which will en-
able them to maintain contact with the con-
tacts g, ¢ until the central portion of the
membrane almost reaches the neutral line
though it is not essential, because of the afore-
said additional “dragging” action, that the
free position of the contacts g’, ¢” on the
brushes shall be quite so accurately positioned
in such close proximity with respect to con-
tacts g, ¢ when the latter are in their upper-
most position, provided that such contacts,
¢’y ¢’ in their free position are not so far
distant as to preclude contact between brushes
¢’y ¢’ and g, ¢ during the upward move-
ment of the diaphragm up to the time that
the diaphragm substantially attains momen-
tarily its imaginary neutral line position.
The instant the membrane, during its up-
ward movement, approximates the neutral

line, it will snap vigorously into the upward ;

bulging position shown in Fig. 7 and as it
snaps 1t will effect the sudden break or sep-
aration between the contacts ¢, ¢ and ¢’, ¢’
irrespective of the atoresaid slight tendency
of the same to cohere. As this separation
occurs the brushes A, A will recede slightly
from the position to which they have been
dragged, as shown in Fig. 6, to their normal
free position shown in Fig. 7.

The diaphragm will remain in its new up-
wardly bulging position until the cooling of
the iron, following the aforesaid separation
of the contacts and the interruption of the
flow of current through the heating coil pro-
gresses to such an extent that the abnormal
expanding bulge-power of the snapping mem-
brane, as well as the pressure of the oil vapors
upon the under side of the said membrane or
diaphragm is gradually reduced and soon a
point of equili%)rium is reached between the
downward pressure of the spring and the up-
ward pressure exerted both.by the heated
vapors and the upwardly bulging tendency of
the heated membrane. Until this point is
reached the diaphragm remains in its sprung
or uppermost position shown in Fig. 7 but im-
mediately thereafter, owing to the further
cooling of the vapors by the radiation and
conduction of heat from the inner chamber
containing said oil vapors, the diaphragm
will slowly or reluctantly recede from its up-
permost position toward the neutral or in this
case, its center line. Meanwhile the brush
contacts ¢’, g’ having, as previously stated,
receded into their normal or free position
shown in Fig. 7, the two contacts will remain
separated. As soon, however, as the dia-
phragm D reaches the neutral line it will, due
to its inherent snapping action and under the
influence of the spring, suddenly or vigor-
ously again snap, as before, but to its lower
bulging position and then the upper contacts
¢, g will simultaneously snap into engagement
with the lower contact ¢’, ¢’ of the brushes
%, k, with the consequence that no deleterious
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arcing between the contacts oééur when op-
erating on the ordinary house lighting cir-
cuitsof 110 A. C. or 120 D. C. voltage.

The iron as illustrated is provided with a
coil frame which, as shown in Figs. 2, 8 and 9,
consists of a table-like structure of non-con-
ducting composition H, supported by a sort
of bridge-like formation, best shown in Fig. 9
through which the coil entering and depart-
ing by the binding posts; Z, { 1s threaded in
any desired configuration. The binding posts
{, [ are connected by the wire m (see Kig. 2)
to the contact points g, g. 'This single coil
element or coil-frame is designed to rest upon
the bottom of the hollow body A as shown in
Fig. 2, and may, if desired, be attached to the
under side of the lid B, by screw-posts, n, n,
(Fig. 2) so as to be easily removable with said
lid, or may be entirely disconnected there-
from. When so disconnected, the coil-frame
is adapted to be used in any electric iron the
interior of which is large enough to receive
the same.

The third important element in the electric

5 heating iron as illustrated consists in the bath

of non-conducting non-inflammable, and
somewhat volatile oil, in which the coil-frame

is immersed to a level high enough to cover

the contact-points ¢, ¢ and the membrane D,
when in its normal downwardly bowed posi-
tion shown in Fig. 2. This oil, of course, gets
heated by the wire coil, threaded through the
bridge-work of the coil-frame, and eommuni-
cates this heat to the body A. But, also, and
this is an important feature, the oil under the

growing heat gives off heated fumes which -

by their inherent expansion, exert an upward
pressure upon the membrane D, against the
vesilient force of the coiled spring ¢ The
quantity of oil, its space for fume expansion,
and the power of the coiled spring are so re-
lated to each other that, when the desired
maximum heat is reached, the expanding
pressure of the oil-fumes will force the down-
wardly bulging membrane D, just back to a
level above the neutral line. As soon as this
happens, the membrane, as before stated,
snaps up into its hormal upwardly bulging
position,—due to the upward pressure exerted
by the heated vapors and due also to the fact
that the membrane itself is at that time heated
enough above its normal temperature which
combined to make the expanding bulge-power
of the membrane greater than the resilient
force of the coiled spring. :

The current having been cut off by this ac-
tion, the iron and its contents will, of course,
begin to cool, but the heat of the oil, having

no escape, other than through the radiation.

of the outer surface of the iron, itself, keeps
the ironing surface of the device efficiently

hot for a much longer period than the iron

unaided would remain effective.
The many advantages of our improved

3

thermostatic switch, will, we think, be readily

‘understood without further explanation.

We are aware that in the patent to J.
Nathan No. 1,224,313 of May 1, 1917, there is
disclosed a knife or blade-switch which is
adapted to be operated by the expansive force
exerted upon a yielding diaphragm or mov-
able plunger and also that in the patent to
Abshagen No. 436,864 there is disclosed a
movable plunger element for carrying a con-
tact that is adapted, as a result of the move-
ment of such plunger, to engage a second co-
operating contact under certain conditions of
operations and we therefore do not claim
broadly such mechanical movement or an elec-
tric iron or switch embodying the same in
its construction. :

While we preferably employ the construc-
tion herein described, various modifications
within the spirit of the invention may be
made without departing from, the scope of
the invention as embraced within the terms
of the appended claims.

The expression “contact elements” or “con-
tact members” is used in the claims to denote
the elements interposed in the electric circuit
which are adapted to be periodically brought
into contact and be separated in response to
the movements of the snapping medium and
thereby effect the making and breaking of
the circuit controlled by the switch.

By the term “automatic” as used in the
claims to qualify applicants’ thermostatic
switch or thermostatic device, applicants in-
tend to restrict the claims to a self-setting
thermostatic device or switch, as distin-
guished from one where the manual re-setting
of the device or switch, after primary opera-
tion thereof, is required. °

What we claim and desire to obtain by
United States Letters Patent is:

1. An automatic thermostatic device, com-
prising a snapping membrane confined in such
a way that a portion thereof is free to bulge
under certain conditions of temperature,
either upwardly or downwardly with re-
spect to its centre of suspension and
adapted to snap vigorously under certain
conditions when moved but slightly be-
yond ‘a dead centre, a fluid medium con-
fined by said membrane and adapted,
when expanded, to exert pressure on one
side thereof, an electric circuit and an
electric switch connected to and adapted to
be operated by the sudden movements of said
membrane, said switch including contact. ele-
ments having snapping make and break
actions under the varying conditions of tem-
perature under which the switch operates,
said contact elements being free to maintain
engagement with each other, when the circuit
is closed therethrough, until the snapping ac-
tion of the membrane occurs and also being

free, when such circuit is broken, to remain.

separated until a re-snapping action of the
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membrane occurs, such cycle of operations be-
ing entirely automatic in that no intermediate
manual adjustment of the mechanism is re-
qltllired during the elapsed interval between
the snapping make and break actions.

2. An automatic thermostatic switch, hav-
ing snapping means including both a snap-
ping membrane-adapted to assume two dif-
ferent positions of rest representing hot
and cold positions, and a heat responsive
medium directly associated therewith in im-
mediate proximity thereto, which heat re-
sponsive medium is adapted under certain
heat conditions to directly exert pressure over

“the major portion of the surface of said mem-

brane and to initiate the movement of the lat-
ter out of a rest position, an electric circuit

controlled by said switch, contact elements in--

terposed in said circuit, said contact elements
having both snapping make and break actions
under the varying conditions of temperature
under which the switch operates, said contact
elements being free to maintain engagement
with each other, when the circuit is closed

5 therethrough, until the snapping action of

the membrane occurs and also being free,
when such circuit is broken, to remain sep-
arated until a re-snapping action of the mem-
brane occurs, such cycle of operations bein
entirely automatic in that no intermediate ad%
justment of the mechanism is required during
the elapsed interval between the snapping
make and break actions, and means for con-
necting said circuit to an external source of
electric current.

3. An automatic thermostatic switch, hav-
ing snapping means including a snapping
diaphragm adapted to assume two differ-
ent positions of rest representing hot and
cold positions and a heat responsive medi-
um adapted when heated to have exten-
sive contact with ~said diaphragm and
directly exert pressure over the major
portion of the surface of said diaphragm
to initiate the movement of the latter out
of a rest position, an electric cirenit, con-
trolled by said switch, contact members in-
terposed in said circuit, said contact members
having both snapping make and break actions
under the varying conditions of temperature
under which the switch operates, said contact
elements being free to maintain engagement
with each other, when-+the circuit is closed
therethrough, until the snapping action of the
diaphragm occurs and also being free, when
such circuit is broken, to remain separated
until a re-snapping action of the diaphragm
occurs, and one of said contact elements being

movable in consonance with the snapping:

diaphragm, during but a portion only of the
period of movement of the snapping dia-
phragm as it moves from its hot to its cold
position to effect the breaking of the circuit
through the switch, such cycle of operations
being entirely automatic in that no inter-

17,453

mediate adjustment of the mechanism is re-
quired during the elapsed interval between
the snapping make and break actions.

4, An automatic snapping thermostatic
switch, having a snapping medium adapted
to assume two different positions of rest,
representing hot and cold positions respec-
tively, a heat responsive medium of a differ-
ent character from that of said snapping
medium directly associated therewith and in
immediate proximity thereto, said heat re-

sponsive medium being capable as its tem- .

perature increases of directly exerting pres-
sure on the snapping medium and effecting
the slow initial movement thereof out of its
cold rest position, an electric circuit adapted
to be controlled by said switch, contact ele-
ments interposed In said circuit, certain of
the cooperating contact elements being op-
posed to each other and adapted to have
snapping make and break actions in response
to the movement of said snapping medium
under the varying conditions of temperature
at which the switch operates, said contact ele-
ments being free to maintain engagement
with each other, when the circuit is closed
therethrough, until the snapping action of the
snapping medium occurs, and also being free,
when such circuit is broken, to remain sep-
arated until a re-snapping action of the snap-
ping medium occurs, such cycle of opera-
tions being entirely automatic in that no in-
termediate adjustment of the mechanism is
required during the elapsed interval between
the snapping make and break actions, said
contact eFemJents being carried by said snap-
ping medium and by an independent support
respectively and one of said contact elements
being movable in consonance with the snap-
ping medium during but a portion only of
the period of movement of said snapping
medium from its hot rest position to its cold
rest position and means for conducting an
electric current from an external source to
gaid circuit. ‘

5. An automatic snapping thermostatic
switch, having a snapping element adapted to
assume two different positions of rest repre-
senting hot and cold positions, a heat-respon-
sive medium having a high index of expan-
sion when heated and being closely asso-
ciated with said snapping element but
differing in its chemical composition and
physical properties therefrom, said heat-
responsive medium being adapted, when
heated, to. stowly force said snapping ele-
ment away from its norfnal cold position
to a neutral position, from which later
position said snapping element snaps into
another position, an electric circuit con-
trolled by said-switch, means for connecting
said circuit to an external source of electric
current, said circiit having contact elements
intérposed therein, certain of said elements
being-opposed to each other and adapted to
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have alternate snapping make and break
actions in response to the movement of said
snapping element under the varying condi-
tions of temperature at which the switch
operates, said contact elements being free to
maintain engagement with each other, when
the circuit is closed therethrough, until the

_ snapping action of the snapping element oc-
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curs and also being free, when such cireuit is
broken, to remain, separated until a re-snap-
ping action of the snapping element occurs,
such cycle of operations being entirely auto-
matic In that no intermediate manual adjust-
ment of the mechanism is required during the
elapsed interval between the snapping make
and break actions, and said contact elements
being relatively movable with respect to each
other and respectively carried by said snap-
ping element and by an independent support,
several of said contact elements being mov-
able with respect to said snapping element
and being arranged to move in consonance
with said snapping element during but a por-
tion only of the period of movement of the
latter from its hot position to its cold position
to effect the breaking of the aforesaid circuit
throngh the switch. ‘

6. An automatic thermostatic switch, hav-
ing snapping means including both a snap-
ping membrane adapted to assume two dif-
ferent positions of rest representing hot and
cold positions, and a heat responsive medium
directly associated therewith in immediate
proximity thereto, which heat responsive
medium 1s adapted under certain heat condi-
tions to directly exert pressure over the major
portion of the surface of said membrane and
to initiate the movement of the latter out of
a rest position, an electric circuit controlled
by said switch, contact elements interposed
in said circuit, said contact elements having
both snapping make and break actions under
the varying conditions of temperature under
which the switch operates, said contact ele-
ments being free to maintain engagement
with each other, when the circuit is closed
therethrough, until the snapping action of
the membrane occurs and also being free,
when such circuit is broken, to remain sepa-
rated until a re-snapping action of the mem-
brane occurs, such cycle of operations being

_entirely antomatic in that no intermediate
- adjustment of the mechanism is required dur-

ing the elapsed interval between the snapping
make and break actions, means for connect-
ing said circuit to an external source of elec-
tric current and adjusting means for regulat-
ing the temperature at which such switch op-
erates. ‘ '

7. An automatic thermostatic switch, hav-
ing snapping means including both a snap-
ping membrance adapted to assume two
different positions of rest representing hot
and cold positions, and a heat-responsive
medium which is adapted under certain heat

5

conditions to slowly force said snapping mem-
brane away from its normal cold condition to
a neutral position, from which the latter posi-
tion said snapping membrane snaps into an-
other position, an electric circuit controlled
by said switch, means for connecting said cir-
cuit to an external source of electric current,
said circuit having contact elements inter-
posed therein, certain of said elements being
opposed to each other and adapted to have
alternate snapping make and break actions
in response to the movement of said snap-
ping element under the varying tonditions
of temperature at which the switch operates,
said contact elements being free to maintain
engagement with each other, when the circuit
is closed therethrough, until the snapping ac-
tion of the membrane occurs and also being
free, when such circuit is broken, to remain
separated until a re-snapping action of the
membrane occurs, such cycle of operations
being entirely automatic in that no interme-
diate manual adjustment of the mechanism
is required during the elapsed interval be-
tween the snapping make and break actions
and said contact elements being relatively
movable with respect to each other and re-
spectively carried by said snapping element
and by an independent support, at least one
of said contact elements being movable with
respect to said snapping element and being
arranged to move in consonance therewith
during but a portion of the period of move-
ment of the latter from its hot to its cold posi-
tion, the said contact elements being adapted
to maintain engagement with each other dur-
ing the slow movement of said diaphragm im-
mediately prior to the breaking of the circuit
maintained by *the engagement of said con-
tacts, essentially as a result of cohesion be-

tween the live contacts, which cohesion is sud-

denly overcome by the force exerted by the
snapping action of the membrane whereby in-
stant separation of the contacts without dele-
terious arcing is accomplished.

8. An automatic thermostatic switch, hav-
ing snapping means including both a snap-
ping membrane adapted to assume tivo differ-
ent positions of rest representing hot and
cold positions; and a heat-responsive medium
which is adapted under certain heat condi-
tions to slowly force said snapping mem-
brane away from its normal cold condition
to a neutral position, from which latter posi-
tion said snapping membrane snaps into an-
other position, an electric cireuit controlled
by said switch, means for connecting said cir-
cuit to an external source of electric current,
a plurality of contact elements carried by
said membrane and a plurality of opposing
contact elements carried by an independent
support, the opposing contacts being movable
with respect to each other and adapted to
have alternate snapping make and break ac-
tions in response to the movement of said
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5 perature under which it operates

6

snapping membrane under the varying con-
ditions of temperature at which the switch
operates, said contact elements being free to
maintain engagement with each other, when
the circuit is closed therethrough, until the
snapping action of the membrane occurs and
also being free, when such circuit is broken,
to remain separated until a re-snapping ac-
tion of the membrane occurs, such cycle
of operations being entirel automatic in
that no intermediate manua{ adjustment of

interval between the snapping make and
break actions, several of said contact ele-
ments being movable with respect to said
snapping element and being arranged to
move in consonance therewith during but
a portion of the period of movement of the

17,453

cuit adapted to be controlled by said switch,
such cycle of operations being entirely auto-
matic in that no intermediate adjustment of
the mechanism is required during the elapsed
interval between the snapping make and
break actions, and means for conducting elec-
tric current from an external source to said
circuit.

Signed at New Vernon, in the county of
Morris and State of New Jersey this 8rd day
of April 1928. .

EMIL KLAHN.
FRED L. MULLEN.

latter from its hot to its cold position, the .

said contact elements being adapted to main-
tain engagement with each other during the
slow movement of said snapping membrane
immediately prior to the breaking of the cir-
cuit, maintained by the engagement of said
contacts, essentially as a result of cohesion
between the live contacts, which cohesion is
suddenly overcome by the force exerted by the
snapping action of the membrane whereby the
circuit through the said opposing contacts is
broken in a plurality of different places with-
out deleterious arcing. .

9. A self-setting automatic, thermostatic
switch, having snapping make and break ac-
tions under the varying conditions of tem-
and having
contact elements so arranged as to be free
to maintain intimate contact until substan-
tially the instant the snapping action of the
switch occurs and to be held out of contact
with each other until substantially the in-
stant a further re-snapping action of the
switch oceurs, such cycle of operations being

entirely automatic in that no intermediate ad-

justment of the mechanism is required dur-
ing the elapsed interval between the snapping
make and break actions, an electric circuit
adapted to be éontrolled by said switch, means
for conducting an electric current from an ex-
ternal source to said circuit and adjusting
means for regulating the temperature at
which such switch operates including a re-
mote control therefor adapted to be manipu-
lated from a location remote from said con-
tact elements. ‘
10. An automatic, thermostatic switch hav-
ing contact members so arranged as to be
freed to maintain intimate contact until sub-
stantially the instant the snapping action of
the switch occurs and to be held out of con-
tact with each other until substantially the
instant a further re-snapping action of the
switch occurs and including a snapping mem-
brane and a heat-responsive medium directly
associated with an in immediate proximity
with said snapping membrane, an electric cir-
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CERTIFICATE OF CORRECTION.
Reissue Patent No. 17,453, . Granted October 8, 1929, to
EMIL KLAHN ET AL.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 6, line 57, claim
10, for the word "freed" read "free"; line 64, for "an" read "and"; and that the
said Letters Patent should be read with these corrections therein that the same
may conform to the record of the czse in the Patent Office.

Signed and sealed this 29th day of October, A. D. 1929.

M. J. Moore,
(Seal) Acting Commissioner of Patents.



