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PATENT OFFICE
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Maurice H. Graham, St. Louis Park, Minn., as-
signor to McGraw Electric Company, Chicago,
IIL., a corporation of Delaware :

Application February 4, 1935, Serial No. 4,899
36 Claims. (CL 219--19)

My invention relates to time-conirolied cook-
ers and more particularly to automatic electric
toasters, waflle irons and like cooking apparatus,
wherein the material {o be toasted or cooked is
combined with a container or holder therefor
associated with primary electrical heating ele-
ments. Toasters, waflle irons and like electrical
cooking apparatus require timing mechanism
that will operate accurately under varying con-.
ditions of use and that will maintain accuracy
of toasting or cooking control, irrespective of the
varying temperatures of the apparatus, cooking
oven or space, and which variations in tempera-
ture will occur at the initiation of the toasting
or cooking actions, depending on the rapidity
with which the successive actions are produced.
These actions which I have demonstrated by long
continued tests involving thousands of continu-
ously repeated operations, I have accomplished
in my present invention.

To the above ends, generally stated, the in-
vention consists of the novel devices, combina-
tions of devices and arrangement of parts here-
inafter described and defined in the claims.

Considering the matter particularly in respect
to electric bread toasters, it is a well known fact
that the time required to toast a slice of bread
to a predetermined or desired degree, varies with
the variations in the temperature condition of
the toaster at the commencement of the par-
ticular toasting operation. The same statement
is true to a greater or less degree in the cooking
or baking of various other food articles or the
like. In the case of an electrically operated
toaster, it will take a relatively greater amount
of time to toast a first slice of bread to a prede-
termined degree upon insertion into a cold
toaster, than will be required to toast a subse-
quent bread slice inserted into the toaster after
it has been operated a few times and been
heated up.

For some years there has been marketed elec-
trically operated toasters and other cookers pro-
vided with timing devices set to operate upon the
completion of the cooking operation to automati-
cally terminate the cooking operation. Such
cookers, were, however, not capable of producing
uniform results because of necessity for variable
timing, due to the change in their temperature
condition, upon the occurrence of successive op-
erations. In order to remedy this defect, it has
been proposed to provide means for varying the
operation of the timing device, in accordance
with the variations in temperature of the cooker,
and thereby to compensate for the increase in

cooking temperature occasioned by frequent use.
One of such means is a temperature responsive
device subject to some heat condition of the
cooker, such, for example, as a thermostat in
the toaster disclosed in the Forbes Patent No. 5
1,665,735, of date April 10, 1928, which controls
the operation of the timing mechanism for the
toasting of the bread slice. Again, in the case
where a thermostatic heating means is employed,
for the automatic timing of the toasting or cook- 10
ing interval, it has been proposed to provide
means for preheating the timer means prior to
use for controlling the cooking operation after
the cooker has been initially operated and heated,

as a means for compensating for the increased 15
temperature of the cooker.

The simple type of thermostatic timer such as
now generally used in oil burner control circuits
commercially known as “warp strips” or bi-
metallic strips, which consists of the thermally o4
responsive elements, and the deforming of which
is determined by the interval necessary to heat
the same to a predetermined temperature, is not
commercially applicable for use to control any
device such as a toaster, waffle iron or the like, o5
adapted to be operated in rapid succession. The
obvious reason is that when the warp strip has
been heated, the device cannot again serve as an
efficient timer until the strip has again cooled
down. In an effort to overcome this difficulty
and enable the use of a thermostatic timing
means, in a device such as a toaster or the like,
adapted to be operated in rapid succession, it has
been proposed to employ a plurality of thermo-
static timers in an arrangement in which it is 35
intended that one of the thermostatic elements
will be allowed to cool off while the remaining
timer is in operation; but this latter structure,
so far as I am aware, has not been successfully
operated.

My present invention provides a timer which
is self-compensating for increases or other vari-
ations in cooking temperafure occasioned by use,
and which is therefore particularly adapted for
use in automatic regulation of an electrically 45
operated toaster or cooker, without the necessity
of any other means for varying the operation of
the same to compensate for changes in the cook-
ing temperature.

It is a special object of my invention to provide
a timer adapted to be set in operation upon the
completion of the cooking interval of an elec-
trically operated toaster or cooker and arranged
to automatically terminate said intervals, and
which timer inherently and in its normal oper- 55
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ation, varies the cooking interval in accordance
with or proportionate to the changes in the heat
condition of the cooker, resulting from frequent
repeated use, whereby the necessity of providing
any additional or secondary means for changing
the normal operation of the timer to compensate
for cooking temperature changes, is entirely
obviated.

Stated in another way, a broad purpose of the
invention is the provision of a single thermo-
static timer in which a heat-responsive control-
ling element in itself can be operated over and
over again in rapid succession and which, when
thus used, will automatically compensate for the
variations in the cooking or heat-applying tem-
perature due to various intervals or conditions
between the repeated uses.

Again, it is a general object of the invention
to provide a single thermostatic timer in an auto-
matic electrically operated cooker or other de-
vice that can be operated in rapid succession
and which is of such nature that in its normal
operation, it inherently compensates for tem-
perature changes of the cooker or device.

More particularly, the invention contemplates
the utilization of the time consumed in allowing
the thermally responsive device to cool, as well
as the time required to heat it, in order to estab-
lish a cooking interval, and it is a further object
of the invention to provide a thermostatic timer
in which a cooking or heat applying interval is
determined from the tiime required to heat a
thermally responsive device to a predetermined
temperature, and to permit it to cool to a second
predetermined temperature.

As will hereinafter appear, in the operation of
my improved timer as applied, for example, to
an electrically operated commercial toaster or
cooking device, each cooking interval involves
two sub-intervals, to wit: (a) a variable sub-
interval required to heat the device from an un-
certain or variable cool or low temperature con-
dition to a predetermined higher temperature;
and (b) the invariable or constant sub-interval
required to permit the timer to cool from the
predetermined high temperature down to a pre-
determined cooled or relatively low temperature.
By a suitable and simple adjusting device, the
entire cooking interval made up of the above
noted sub-intervals (@) and (b), can be varied,
to thereby increase or decrease the degree or
extent of the complete toasting or cooking in-
terval; but with the timer set, the said inter-
vals (@) and (b) will be as above stated, to wit:
the sub-interval (@) variable, and the sub-in-
terval (b) constant.

The above and numerous other objects of the
invention will become more apparent upon con-
sideration of the devices illustrated in the accom-
panying drawings.

Figs. 1 to 14, inclusive, illustrate my invention
as embodied in a commercial bread toaster;

Figs. 15 to 20, inclusive, illustrate my invention
as incorporated in a bread toaster of somewhat
modified form;

Pigs. 21 and 22 illustrate a still further modi-
fied form of the invention embodied in a toaster;

PFigs. 23 to 28, inclusive, illustrate the inven-
tion as incorporated in & waffle iron; and

Fig. 29 is a diagrammatic view illustrating a
still further modified form of the invention.

Referring to the above drawings, wherein like
characters indicate like parts throughout the
several views; '

2,180,238

Fig. 1 is a vertical front to rear section taken
on the line I—I of Fig. 3;

Fig, 2 is a vertical front {o rear section taken
on the lines 2—2 of Figs. 3 and 5;

Fig. 3 is a bottom plan view of the toaster
shown in Fig. 1;

Fig. 4 is a vertical section taken on the line
4—4 of Fig. 6;

Fig. 5 is a transverse vertical section taken on
the line 5—5 of Fig. 1;

Fig. 6 is a front elevation of the toaster shown
in Fig. 1, some parts being sectioned on the same
line as in Fig. 5 but illustrating different posi-
tions of the parts;

Fig. 7 is a transverse vertical section taken on
the line T—T1 of Fig. 2; '

Fig. 8 is a fragmentary section taken on the
line 8—8 of Fig. 5;

Fig. 9 is a side elevation showing in detail
the thermostatic element herein designated as a
timer; .

Fig. 10 is an edge or side elevation of the timer
shown in Fig. 9;

Fig. 11 is a section taken on the line {{—I1 of
Fig. 9; and

Pigs. 12, 13 and 14 are diagrammatic views
illustrating the wiring of the electrically actu-
ated or influenced elements of the toaster, and
illustrating different positions of the removable
parts under different conditions.

Figs. 15 and 16 illustrate a toaster very much
like that described in connection with Figs. 1
to 14, inclusive, but involving a somewhat modi-
fied arrangement of the immediate circuit-actu-
ating connections.

Fig. 15 is a view corresponding to Fig. 5 but
illustrating the modified circuit-actuating con-
nections; and

Fig. 16 is a diagrammatic view illustrating the
circuits of the modified arrangement of the toast-
er illustrated in Fig. 15.

Fig. 17 shows a somewhat modified form of the
toaster being a vertical front to rear section
taken on the line 1T7—I17 of Fig. 19;

Fig. 18 is a section with some parts broken
away taken on the line 18—I18 of Fig. 20;

Fig. 19 is a transverse vertical section taken
on the line 19—I(9 of Fig. 17;

Fig. 20 is a view corresponding to Fig. 19 but
with some parts shown in full and with certain
of the parts moved to a different position;

Fig. 21 is a fragmentary section taken on the
line 21—21 of Fig. 19, some parts being removed;
and

Fig. 22 is a diagrammatic view with some parts
in perspective, illustrating the wiring of the elec-
trically influenced parts of the toaster shown in
Figs, 17-22, inclusive.

Figs. 23 to 28, inclusive, illustrate the inven-
tion as involved in the construction of a waflle
iron;

Fig. 23 is a vertical section taken from front
to rear centrally through the waffle iron;

Fig. 24 is a horizontal section taken on the
line 24—24 of Fig. 23;

Fig. 25 is a section taken on the line 25-—25
of Fig. 24, some parts being broken away; )

Fig. 26 is a bottom plan view of the lower
waffle grid looking upward from the line marked
26—26 on Fig. 23;

Fig. 27 is a fragmentary section taken on the
irregular line 27—271 of Fig. 24, some parts he-
ing broken away;

Fig. 28 is a diagrammatic view illustrating the
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circuits and clrcuit-actuating connections of the
waflle iron shown in Fig. 23; and

Fig. 29 is a diagrammatic view illustrating s
still further modified form of the invention.

Diagram views, Figs. 12, 13 and 14

Before describing in full the various drawings
which illustrate several differeni embodiments of
the invention, attention will first be directed to
Figs. 12, 13 and 14. These views diagrammat-
ically illustrate an embodiment of my invention
which has been primarily designed for incorpora-
tion in an automatic elecirically operated bread
toaster, but which either in the identical form
or slight modification, will serve as an auto-
matic timer for numerous other devices. It is
thought that by first considering the action of
the system or scheme involved in these views,
the later described gapplication thereof in a toast-
er or the like will be more readily understood.
The scheme illustrated in these views includes,
(in addition to the circuit connections) heating
coils or other heat radiators, a master swiich,
a master switch actuator, a shunting switch, an
electro-magnetic tripping device for tripping the
master switch actuator, and a thermally respon-
sive timer, which latter includes ar expansible
and contractable thermally responsive element
and a timer switch. .

Referring more In detail to these diagram
views, 31 indicates heat-radiating elements or
coils such, for example, as would be used in a
toaster., 32 indicates a normally open master
switch. 33 indicates a master switch actuator.
34 indicates a shunting switch that is under
strain to open. @5 indicates a tripper coil or
solenoid, which, when energized, lifts a core or
plunger 3§ that is under normal strain to drop
when relieved from the action of said solenoid
or coil 85. This phunger 3§ carries a Iug or pro-
jection 37 which, when the plunger is dropped,
closes the shunting switch 34. The master switch
actuator 33 is shown as provided with a latch
lug or projection 38 which is arranged to be
engaged by a latch dog 38 that is intermediately
pivoted at 40. Plunger 38 carries also a pivoted
dog-releasing lug or e€lement 41.

The timer includes as its main element, an ex-
pansible and contractable timer bar 42, pref-
erably made of metal such as aluminum (which
has a high co-efficient of expansion), and which
is in close heat exchange association with a heat-
ing coil 43. One end of this timer bar 42 is piv-
otally anchored at 44 and the free end ther-of is
pivotally connected to the intermediate portion
of a timer switch lever 45 that is pivoted at 46
and at its free end works between switch con-
tacts 47 and 48. Lever 45 is made of metal and
is an electrical conductor. Contact 47 is shown
as threaded through a fixed bearing 49, and is a
fixed contact except for adjustments required
to vary the entire toasting or heat-applying in-
terval designated above as made up of sub-inter-
vals (a) and (b). Contact 48 is a yielding con-
tact and, as shown, is in the form of a metal stem

“ that works through a fixed bearing and is spring-

pressed toward the contact 47, the extreme move-
ment in that direction being limited by a head on
the rear end of said stem. In the particular ap-
plication illustrated, contact 48 works freely
through a threaded bearing sleeve 58 which, in
turn, is adjustable in a fixed bearing 51. For the
purpose of the present illustration, contact 47
will be treated as a fixed contact, and contact
48 as a ylelding contact.

3

The main leads or supply wires are indicated by
the numerals 52 and 53. ILead 52 is connecfed
to one side of master switch 32, the other side
of which switch is shown as connected o one of
the heating colls 31 by a wire 54. The first noted
heating coil 31 is connected to the second heating
coil by a wire 55, and the latter is connected by a
wire 56 to one side of the shunting switch 34.
The other lead 53 is shown as directly connected
to that side of the shunting switch that is oppo-~
site > the connection just noted made by wire
56 to the other side of said switch, and this same
side of switch 34 is connected {o one end of sole-
noid coil 35 and to one end of the timer heating
coil 43 by a wire 57. The other end of said coil
43 is connected by a wire 58 to the wire 56. The
other end of solenoid coil 35 is electrically con-
nected to the switch lever 45 by a wire 59 and to
a bearing 51 and hence to the yielding contact 48
by a wire §0. In the wire or conductor 60 is in-
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20

terposed a high resistance coil 6§61 which, in this -

particular instance, may be assumed to have g
resistance of 1400 ohms. The said bearing 5{ and
hence the movable contact 48 is electrically con-
nected by a wire 82 to the same side of the mas-
ter switch 32 to which wire 54 is connected. Wire
88 connects bearing 49 and hence contact 47 to
that side of the switch 34 to which the wires
53 and 57 are connected.

At this time and until further detail descrip-
tion may be given, the reader is asked to assume
that the master switch actuator 33 is under strain
to move upward, that it has a connection, which
when it moves upward, will open the master
switch 32; and that when said actuator 33 is
forced downward to the position indicated by
fuill lines in the said views, Pigs. 12, 13 and 14,
it will close said master switch.

Operaiion

With these facts in mind, the operation of the
scheme shown in the said Figs, 12, 13 and 14
will be as follows: Normally switch actuator 33
will be in the raised position indicated by broken
lines in Fig. 12, and the tripping plunger or mem-
ber 36 will be in its lowered position indicated by
broken lines in said Fig. 12. When the said ele-
ments 33 and 36 are in their broken line posi-
tions Pig. 12, master switch 32 will be in open
position and there will be no flow of current

.. through any of the conductors or elements of the

device. When it is desired to render the system
operative, the operator will depress the switch
actuator 33, thereby permitting or causing said
master switch 32 to be closed, so that current will
then flow not only through the heating coils 3!,
but also through the tripping solenocid 35 ener-
gizing the same and causing opening of shunt-
ing switch 34, permitting current to flow through
timer heating coil 43, thereby causing boih coils
31 and 43 to generate heat.

In the drawings, the flow of current under the
several conditions is intended to be indicated by
the heavy wire-indicating lines. Thus, as indi-
cated in Fig. 12, the flow will be from lead 52
through closed master switch 32, wire 62, con-
tact 48, lever 45, wire 59, coil 35, and wire 57 to
lead 53, and at the same time there will be a
flow of current through wires 54 and 55, heating
coils 31, wire 58, timer coil 43 and wire 57 to
lead §3. This is the condition illustrated in Fig.
12, at which time lever 45 is engaged with yield-
ing contact 48 and at which time, because of the
path of least resistance, the current will flow
through tripping coil 35, through =said lever and
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wire 59, rather than through the high resistance
coil 61. )

When the master switch actuator was man-
ually depressed as above described, its lug 38
passed below the engaging end of latch dog 39 in
position to be latched down by said dog, but at
the same instant and while said actuator was held
depressed, master switch 32 was closed (as de-
scribed), causing energization of tripping coil 3§
and the latter being energized instantly raised
the plunger 36 to its uppermost position shown by
full lines in Fig. 12. As the said plunger was
raised, its pivoted lug #1 engaged the adjacent
end of latch dog 39, moving the same into posi-
tion to release said actuator 33, but the action
was so quick that said dog resumed its latching
position before there was any upward movement
of said actuator 33. When plunger 36 is moved
upward as just described, shunting switch 34 was
opened, but the importance of this action will be
discussed later on.

When the condition of the system is that shown
in Fig. 12, current will flow through the coils 31
and 43 and 35, as just stated, until under the
action of heat from coil 43, timer bar or ele-
ment 42 has been expanded so as to disengage
lever 45 from contact 48, as shown in Fig. 13.
The only immediate effect of this action is to
preak the circuit leading to the tripping coil 35
through the low resistance circuit (including the
lever 45) and to cause the current to then flow
through high resistance coil 61 and from thence
through said tripping coil. The current then
flowing through solenoid coil 3% will be sufficient
+o hold plunger 36 raised, but not sufficient to
cause it to be raised from its lower to its upper-
most position. Under the conditions illustrated
in Fig. 13, current will still fSow through the
heating elements 3f and through the timer coil
43, so that the bar 42 will continue to expand
until the free end of lever 45 has been engaged
with fixed contact 47, as shown in Fig. 14.

Under the conditions existing in Pig. 14, tripper
coil 35 will be shunted out by the circuit through
lever 45, and through wires 59, 57 and 88, thereby
permitting plunger 36 to drop to its lower posi-
tion, in which position its lug or projection 37
closes the shunting switch 34. Under dropping
movement, of the plunger, pivoted latch dog re-
leasing lug 41 freely passes the adjacent end of
latch dog 39 without any action thereon, since
the downward movement of the adjacent end of
said dog is limited by a suitable stop 39°.

When shunting switch 34 is closed, as shown
in Fig. 14, by dropping of the plunger 38, the cir-
cuit will be closed between the opposite sides of
said switch, thereby shunting out the circuit

. through the timer heating coil 43, but leaving

the circuit through the heating coils 31 still closed
for the full flow of current therethrough. When
the circuit through the timer heating coil 43 is
thus shunted out, the timer bar or element 42 will
immediately commence to cool off and to con-
tract, starting the movement of the free end of
the lever 45 from engagement with fixed contact
41 toward engagement with a movable contact 48.
While lever 45 is thus being moved toward engage-
ment with contact 48, current will continue to
flow through the heating elements 31, but not,
of course, through the timer heating coil 43;
plunger 36 will remain in its lowered position
holding shunting switch 34 closed, and master
switch 32 will be held closed by the actuator 33,
‘which is still latched down by dog 39. When,

however, lever 45, by continued contraction of

2,180,233 .

bar #2, is again engaged with contact 48, the cir-
cuit through tripper coll 35 will be then again
closed through lever 49, as shown in Fig. 12, thus
causing said coil 35 to be energized with sufficient
force to pull plunger 36 from its lowered position
shown in Fig. 14, back to its raised position shown
in Pig. 12,

The upward movement of said plunger 36 thus
produced, accomplishes two results, to wit: it
opens or permits the shunting switch 34 to open,
and by engagement of pivoted lug 41 (which has

a limited outward swinging movement) with the-

adjacent end of latch dog 39, releases the master
switch actuator 33, thereby permitting the lat-
ter to move upward and in its upward movement
open the master switch, thereby cutting off all
supply of current to the system or device. When
this happens, tripper plunger 36 drops back to
position shown by broken lines in Fig. 12, ready
to repeat its above described function in the next
cycle of operation.

From the foregoing, it is evident that the time
of the complete toasting or cooking action is the
time required for the lever 45 to move out of
engagement with contact 48 and into engagement
with contact 41 (which is the variable sub-inter-
val {(a) above referred to), plus the time required
for the said lever to move from engagement with
contact 47 back into engagement with contact
48 (which is the constant or unvarying sub-in-

“terval above referred to as sub-interval (b). The

extent {o which movable contact 48 will be de-
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pressed or moved against its spring tension under -

the action of lever 45, will vary with the extent
to which the thermally responsive bar or element
42 is permitted to cool.

With the so-called fixed contact 47 set in a defi-
nite position, the heating elements will be oper-
ated so as fto produce always substantially the
same cooking or heating actions, regardless of the
temperature of the apparatus or its parts (in-
cluding, of course, the element 42), at the instant
that the apparatus is set in action to toast bread
or produce other cooking or heating action.

As illustrated in the drawings, the stem of con-
tact 47 has threaded engagement with its bear-
ing 49 and hence is capable of being set in dif-
ferent adjustments, and of course, the setting
thereof into different adjustments will vary the
total time interval and the intensity of the re-
peated toasting, cooking or heating actions, which
actions, however, will be constant in respect to
the result, for any particular setting of the rela-
tively fixed contact.

.In Figs. 1 to 11, inclusive, I have illustrated
a commercial toaster in which the scheme and
structure diagrammatically illustrated in Pigs.
12, 13 and 14 is applied.

Referring now particularly to these views, it
may be stated that in this embodiment of the
invention, the toaster has very much the ap-
pearance of that of the well-known “Toastmas-
ter” toaster, but differs therefrom very materially
in its vital structural features and the operation
thereof. As here illustrated, the base portion of
the toaster is made up of a raised base plate 63
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and a bottom base plate 84 supported by foot '

blocks 65. Rigidly secured on and rising from
the base plate 63 is a frame made up of upright
front and rear plates 66 and 67, that support lat-
erally spaced insulating sheets 68, preferably
mica, on which latter the heating coils 3{ are
applied. Detachably mounted on the base plate
63 and surrounding and enclosing the mica sheets
68 and various other parts, is a casing 69, pref-
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erably of light sheet metal and on the top of
which a crown sheet or top plate 70 is applied.
This crown sheet 10 is provided with a centrally
located bread discharge passage 11 through
which, as will presently appear, the bread slices
may be passed into and out of the oven or toasl-
ing chamber formed between the coils 3I.

Detachably mounted on top of the end plate
66 is a rectangular marginal rim 72, the opening
in which is larger than the bread passage T{ so
that it does not interfere with the passage of the
bread through the latter into and out of the
toasting chamber. QGuide rods 13 are secured to
and depend from the rim 72 and will serve to
hold the bread out of contact with the heating
coils 31. In Fig. 4, a slice of bread is indicated
by the character y. By reference particularly
to Figs. 2, 4, 5 and 6, it will now be noted that the
vertically movable element 33, heretofore de-
scribed as a master switch actuator, is provided
with grooved rollers T4 that. run on a vertical
guide post 15 rigidly secured at its lower end to
the base plate 63 and at its upper end to a pro-
jection 12’ of the rim 72. This plate or member
33 affords a vertically movable carriage and to
facilitate the manipulation thereof, it is shown
as provided with a projecting handle 718 that
works through a vertical clearance slot in the
front of the casing 69. This master switch actu-
ator 33 is provided with a projecting arm 77 to
which is rigidly secured a skeletonized bread-
supporting table or support 18 that is movable
vertically between the heating coils or elements
3i. Table 18 has lateral projections through
which the lower ends of the guide rods 713 are
freely passed. Arm 17 works through a vertical
slot in the frame plate 66 and holds carriage
plate 33 against rotation on post 75.

The carriage made up of the plate 3% and
associated parts is put under tension to move to
its uppermost position shown by dotted lines in
Fig. 4, by a coiled spring 79, one end of which is
adjustably anchored to a notched flange 80,
formed in the base plate 63 and the other end of
which is connected to the lower -end of & verti-
cally disposed arm 81 that is rigidly secured to a
long lever 82. This lever 82 is pivoted at 83 to
a lug on the rear frame plate 6T and at its free
end it is provided with a laterally projecting stud
84, the inner end of which in the structure illus-
trated, is embraced by a pronged end of a
bracket 85, see Figs. 2, 5 and 6, which, in turn, is
rigidly secured to the carriage-forming actuator
plate 33. The upwardly projected end of the
arm 81 is pivoted to a switch-actuating link 86,
the front end of which is connected to the upper
end of the movable element of the master switch
32 by a yielding connection made up of a short
coiled tension spring 87 that connects studs on
the switch member and on said link.

By reference to Figs. 9, 10 and 11, it will be
noted that the timer bar 42, as preferably de-
signed, is made up of a sheet of expansible metal,
to wit: preferably aluminum, bent into flat
U-shaped cross-sectional formation to enclose
between its folds, the timer coil 43 contained in
insulating material 42’. In the present applica-
tion of the timber bar, its anchor stud 44 is
shown as rigidly secured to the bottom of the
hase plate 63 and the pivot 46 of the switch lever
45 is also applied to the bottom of said plate 63,
see particularly Figs. 1, 2 and 3. Also as shown
in Pig. 3, the free end of the lever 45 is under
light tension from coiled spring 88 to move to-
ward switch contact 41. This spring will simply
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take up slack, but does not, however, control the
movements of said lever, the latter being under
the complete control of timer bar 42, as already
described.

The pivot 40 of the latch dog 39 described in
connection with the diagram views, Figs. 12, 13
and 14, in the present instance, is shown as a
rod supported by lugs 89 of a pair of upright
parallel bars 80 that are rigidly secured to one
of the front corner portions of the base plate
83 (see Fig. 5). The stop pin 39’ is also applied
to these lugs 89, see Figs. 5, 6 and 8. Also, in
this application of the invention, the tripping
plunger 36 is provided with g flat depending por-
tion 36’ which works through a slot in the base
plate 63 and through a slot in a stop bar 81 that
is rigidly secured to the upright bars 90. Thus
plunger 36 which carries the tripping and switch-
closing elements is held against rotation on its
axis. Lock dog 39 can be gravity held in its lock-
ing position shown in Figs. 5, 6, 12 and 14, but for
this purpose, it is shown as additionally held by
a light torsion spring 92, best shown in Figs. 5,
6, and 8.  As best shown in Fig 7, louvered plates
83 are applied between the coil-supporting plates
and the outer sides of the casing 69.

The tripping coil 35 is shown as supported on
a shelf 94 secured to the bars 90, see Figs. 5
and 6, by reference to which bars it will also be
noted that the normally separated contacts or
members of the tripping switch 38 are secured
and insulated from each other by an insulating
block 95 secured to the lower portions of the bars
90. A manner of applying the invention broadly
illustrated in the diagram views, Figs. 12, 13
14, to the commeraizl tosster illustrated in Figs.
1 o i1, inclusive, has now been described, and
the gensral operation has already been made
cizar by the discription of the said diagram views.
A short summary of the action of the commercial
toaster with the invention thus applied, is as
follows: ‘

Summary of operation of invention applied as in
Figs. 1 to 14, inclusive

Normally, or when the device has been out of
use, the parts will be in positions shown by full
lines in Figs. 1, 2 and 5, and by broken lines in
Fig. 4, and the current will be entirely cut off
the toaster because master switch 32 will then
be open. The bread slice is then inserted
through the passage Tf and placed on the table
18. Then by taking hold of the handle 76, the
carriage is depressed, thereby lowering the table
18, bringing the bread into toasting position be-
tween the heating elements or coils 31; and this
same movement of the plate or carriage 33,
operating through the lever 82 and arm 8l,
against tension of spring 79, closes the master
switch, thereby turning the current onto the
heating coils or elements 31 and timer coil 43,
The toasting action will then be initiated and
will continue as described in connection with
diagram views, Figs. 12, 13 and 14, until the com-
plete toasting action has been accomplished;
whereupon, the tripper coil 35 will be energized,
raising the plunger 36, causing latch dog 39 to
release the carriage 33. When carriage 33 Is
thus released, spring 79 will quickly move car-
riage 33 upward, causing the table T8 to project
the bread partially from the toaster and the
master switch to be opened, restoring the toaster
to normal or inoperative condition. The exact
cycle of operation of the toaster and the impor-
tant results thereof have been fully described in
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connection with the diagram views and need not
be here repeated.

From the foregoing it will be observed that in
the particular arrangement described, the auto-
matic means for tripping the master switch actu-

- ator, causing opening of the master switch and
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movement of the bread from the toasting zone
or oven, in addition to the several important
functions performed, serves as a means for indi-
cating the completion of the timed toasting,
cooking or heating interval. From this it fur-
ther follows that the so-called means for indi-

cating the completion of the timed interval can:

be sudible, visual or purely functional. 'The par-
ticular means described in connection with the
views, Figs. 1 to 14, inclusive, is visual because
of the clearly observable movements of the parts,
is audible because of the sound produced by the
release of mechanism and is-functional in that
it projects or ejects the bread and opens the
master switch, automatically cutting off current
supply to the toaster.

Figs. 15 and 16

The structure illustrated in Figs. 15 and 16,
except for some of the circuit connections and
the construction of the shunting switch, is like

‘that fully described in connection with Figs. 1

to 14, inclusive, and hence those parts that are
identical with the structure of the said Figs. 1
to 14, are here indicated by the same characters
with exponent a added thereto. The shunting
switch of this structure which is employed in-
stead of the heretofore described switch 34, in-
volves three contact members 34’, 34’ and 34""’,
which members are anchored to an insulating
block 96a mounted on a fixed part of the frame-
work of the toaster, such as the bars 80a. Con-
tact 34’’ is under tension normally to maintain
electrical engagement with contact 34’ but out
of engagement with contact 34’’’, and its upper

. end is bent so that it will be forced out of en~
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gagement with contact 34’ and into engagement
with contact 34’’’ by lug 3Ta when plunger 36a
is raised.

By reference to PFig. 16, it will be noted that
in this arrangement, bearing 4%a and hence fixed
contact 47a is electrically connected to contact
84’’ by a wire 97; that the timer healing coil 43a
is connected to said contact 34’’’ by a wire 98;
that one terminal of tripper coil 35a is connected
to contact 34’’ by a wire 99; and that one termi-
nal of one of the heating element coils 31¢q is con-
nected to contact 34’ by a wire (00; that the
main lead 52a is connected to one side of master
switch 32a by a wire (01; and that the main
lead 53c is connected to contact 34’ by a wire
102.

Diagram view, Fig. 16, indicates the normal
condition of: the toaster illustrated in Figs. 156
and 16, and the operation thereof will be exactly
that described in connection with Figs. 1 to 14,
inclusive, except that at the time when lever 4%
engages fixed contact 41a at the completion of
the above described sub-interval (a), the circuit
leading to timer cofl 43a will be absolutely opened,
whereas, in the previously described arrange-
ment, said circuit leading to sald timer coil is
simply shunted out of action. More specifically
described, the sald action will be as follows:

When master switch 32a is closed by depres-
sion of actuator 33a, the current will first flow
through trip coil 36a, causing plunger 36a to be
raised and its lug 37a to move contact 34’ out
of engagement with contact 34’ and into en-
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gagement with contact 34°’’, thereby closing the
circuit through the heating coils 31a and timer
heating coil 43a. Then when, under expansion
of member 42a, lever 43a is engaged with con-
tact 41a, current will take the path of least re-
sistance from master switch through wire 82a,
wire 60a, resistance 6la, wire B898a, lever 48a,
contact 47a and wires 97 and 102, thereby shunt-
ing out the tripping coil 3%5a and permitting
plunger 36a to drop back to its position shown
in Fig. 16. When this takes place, shunting

switch contact 34’ will again engage with con-

tact 34’, thereby absolutely opening the circuit
through timer heating coil 43a, permitting the
element 42a to commence to cool; but at this
time, the current will still flow through the heat-
ing coils 3fa by way of wire 180, contacts 34’
and 34’’, and wire 102. .

From the description just given of Figs. 15 and
16, it will be understood that the timer coil can
be “cut out” of action either by shunting it out
or by opening or breaking its circuit. The term
“timer cut out” is, therefore, herein used in a
sense broad enough fo cover either or both of the
saild actions or manners of rendering inoperative
the coil or device which supplies heat to the
thermally responsive timer.

Attention should have been called to the fact
that contact 34’ makes contact with 34’’’ be-
fore it breaks contact with contact 34’.

Figs. 17 1o 22, inclusive

The structure illustrated in these views in
many respects is like that illustrated in Pligs. 1
to 14, inclusive, but differs therefrom in the cir-
cuit connection and in some of the details of
mechanism. Those parts of the structure illus-
trated in these last noted views, that are identi-
cal with those fllustrated in Pigs. 1 to 14, inclu-
sive, are indicated by the same numerals with the
expontient b added thereto. . ,

In this modified structure, the master switch
32b is connected to the vertically movable car-
riage 330 by the same connections, and is sub-
Ject to the same spring that i3 fully described in
connection with Figs. 1 to 14, In this arrange-
ment, however, the so-called. shunting switch
and the tripping switch are of modified form.
The shunting switch shown comprises a circuit-
closing lever 108 and co-operating contacts 104.
Lever (03 is pivoted to front plate 665 at 105 and

‘contacts 104 are also supported from said plate

660 but insulated therefrom and from each other.
The carriage 33b carries an extension 106 which
has a finger 107 that underlies the intermediate
portion of said lever and holds the same raised,
as shown in Fig. 22, when the carriage is in its
normal raised position. Lever 188 has a laterally
yielding spring extension {88 that normally rests
on the extreme upper end of a long lever 189, and
which 1s pivoted near its lower end at 118 to a
bracket {11 that is rigidly secured on the base
plate 63b. Lever 109 is shown as made up of
two sections that are rigldly connected but in-
sulated the one from the other at 112,

At its extreme upper end, lever (89 is formed
with a notch (13 into which the end of lever ex-

“tension 108 will drop under certain conditions.

A light colled spring 114 attached to the end of
lever extension 108 and to the intermediate por-
tion of lever 109 yieldingly pulls 103—i1088 down-
ward and holds the latter normally on the flat
upper end of said lever {09. In a rearward di-
rection, movement of the free end of the flexible

arm éxtension 108 is imited by a relatively fixed
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, stop 118 which, as shown, is carried at the upper
end of a stop lever {18 that is intermediately piv-
oted to a suitable bearing on a fixed part, such
as the front plate 66D. The lower end of this
lever is shown as swivelled to an adjusting screw
{17 that works through a nut block {18 on the
base 830 and is provided at its front end with
an operating knob £19. The free end of the ther-
mally influenced timer bar #2b is shown as con-
nected by a short thrust link §20 to the extreme
lower end of the lever {09.

The tripping switch is shown as made up of
two metallic spring strips {21, the upper ends
of which are rigidly connected but insulated from
each other by a block 122. One of the members
121 is anchored to a block or element 123 rigidly
secured to the front plate §6b. One side of the
master switch 32b is connected to main lead 52b
and the other side of sald switch is connected by
a wire 124 to one terminal of the timer coil 42b,
the other terminal of said coil being connected
by a wire {25 to one of the switch contacts 104,
this same contact being conneected by a wire 126
to one of the heating coils 31b. One of the said
coils 31b is connected by a wire (27 to the rela-
tively fixed member of the tripper switch con-
tacts 121. The other or movable switch contact
121 is connected by a wire 128 to one terminal of
a tripper magnet coil 129, the other terminal of
which is connected by & wire 138 to the switch
contact 104 to which the wire 125 is not con-
nected.

Tripper magnet {29 has a movable armature
{31, the free end of which is under yielding strain
to engage a latch detent or lug 132 that is car-
ried by a lower front portion of the carriage 33b.
Lever 109 at its intermediate portion, see partic-
ularly Fig. 22, is provided with a lateral pin or
projection 133 that is engageable with the de-
pending end of the movable contact 121.

Operation of structure of Figs. 17 to 22, inclusive

The normal position of the various parts is il-
lustrated in Pigs. 17, 19 and 22, under which con-
ditions the carriage 33b and bread carrier 18b
are raised and master switch 32b is open. When
a slice of bread has heen inserted on the bread
carrier 18b, the carriage 33b may be depressed
by engaging and depressing the handle 76b.
This downward movement of the carriage (which
as before noted, serves also as & master switch ac~
tuator), closes the master switch and causes the
carriage to be latched in its lower switch-closing
position with the bread in position for toasting,
by engagement of the armature 131 with the
Iatch Iug §32. When this takes place, the cur-
rent will flow from lead 52b through master
switch 32b, wire {24, timer coil 43b, wire {25, and
heating coils 31b to lead 53b. When timer bar
42b is subject to the heat from timer heating
coil 43b, it will commence to expand and will
move the upper end of lever 109 rearward or to-
ward the right in respect to Fig. 22, and will carry
the pin {33 away from the free end of the mov-
able contact (21, thereby causing the tripper
switch to open. However, even before this trip-
per switch is opened, no current can flow through
the tripper magnet 129.

Under expansion of timer bar #2b, the yielding
lever extension 108 will be forced against the rel-
atively fixed stop 115, but when said timer bar

is expanded to a certain predetermined extent, -

its extreme upper end will be carried beyond the
end of lever extension 108, and thereupon, spring
{14 will cause switch lever 103 with its extension
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108 to drop, thereby closing the circuit between
the shunt switch contacts 104.

At this time, it will be understood that the
carrier extension 106 and its lifting finger or lug
107 will be in the lowered position due to the
lowering of the carriage 33b. When the circuit
is thus closed between contacts 104, the flow of
the current will be from lead §2b through switch

32b, arm (03, contacts 104, and heating coils 3{t -
to lead 53b; but the circuit through timer coil 43

will then be shunted out so that timer bar 42b
will be permitted to cool and will contract.
When said bar 42b is contracted far enough to
permit the points of tripper switch contacts 121
to engage, the circuit will then be closed through
tripping coil 129 by way of wires 130, 128, switch
contacts 121 and wire {26.

When tripper coil 129 is energized, its arma-
ture 13f will be attracted, thereby disengaging
the latch lug 132 and permitting the carriage 330
to be immediately raised under the action of its
spring 19b. When the carriage is thus moved
back to its raised or normal position, master
switch 32b will be opened, cutting off the entire
supply of current and lever 103 will be again
raised out of engagement with contacts {04 and
the spring arm (08 will, under its own spring
tension, snap back to the position shown in Fig.
22 over the upper end of lever {09.

With the stop 115 set in a definite position, the
toasting actions will be uniform, that is, will be
toasted to a certain degree. The degree to which
the bread will be toasted may be increased or
decreased, however, by adjustments of the lever
£16 and its stop {15.

Waffle iron, Figs. 23 to 28, inclusive

These figures illustrate the invention incorpo-
rated in a waffle iron, which comprises a suitable
base 134 which supports an upstanding casing
135. The numeral 136 and (37 indicate, respec-
tively, the fixed and movable grids of the waffle
iron, the former of which is supported on the up-
per edge or rim of the casing 135 and the latter
of which is confained in a cap-like cover plate
138 which, in turn, is hinged to a lug 138 on the
casing 135. 'The heating coils are applied to the
respective grids in proper heat exchange relation
in respect thereto. Preferably, and as best il-
lustrated in diagram view, Fig. 28, each grid is

~ provided with two heating coils 3ic and 31d that

are connected in multiple by a circuit presently
to be described.

The thermally influenced timer bar 42¢ which
is similar to the earlier described timer bar 42,
is provided with a heating coil 43c. This bar 42¢
is shown as located just above the base (34 and
is anchored thereto at 44c. The main or master
switch of this arrangement is shown as in the
form of a metallic lever 140 and a fixed contact
1&41. Lever 140 is shown as pivoted to the base
134 at 142 and is subject to a spring 143. Lever
{40 has a yielding contact {44 that is directly en-
gageable with contact 141 and with a spaced con-
tact 145. Contacts 141 and {45 may take various
forms, but as shown, they are in the form of
screws that are adjustable through lugs on the
base plate 134.

The shunting switch of this structure, as shown,
comprises a lever {46 and a fixed contact (47.
Lever [46 is intermediately pivoted at 148 to a
carrier plate {49 that is slidably mounted on the
base plate 134 under the action of an adjusting
screw 150 that is swivelled to a lug on said plate
{48 and works with threaded engagement through
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a nut block I51 fixed on the base {34. The pur-
pose of this adjustment will later appear.
The free end of the timer bar 42¢ is pivotally

_connected to a shunt switch-actuating lever 4%¢

which, In turn, is pivoted to the base plate 134 at
152. At its free end, the arm 45 is provided with

. diverging prongs between which the adjacent end

of the switch lever 148 is arranged to work in &
manner hereinafter described.

The master switch lever 140 at its free end, is
shown as provided with a latch lug (53 which,
when the said lever is moved to the broken line
position, Figs. 24 and 28, will be engaged and held
by a free end of a latch dog 38c. Latch dog 39¢
is pivoted at 158 to a bracket 154 secured on the
base 134 and is subject to a light spring 156 that
normally holds the same against a fixed stop 157
on said bracket. At its intermediate portion, said
dog is shown as provided with an offset tripping
lug 158.

A tripping magnet or solenoid 35¢ is mounted
on a bracket 154 and acts upon a vertically mov-
able core or tripping plunger 36c. At its lower
end, plunger 36¢ is provided with a dog-releasing
lug or element #ic that is pivoted thereto for
slight inward swinging movements, but limited
in its outward swinging movement. Main lead 53¢
is connected to the master switch lever 144 by a
wire 159 and contact 145 is connected to one ter-

" minal of timer coil 43¢ and to one terminal of

one of the coils 3{c by a wire 160. Terminal of
wire 160 is connected by a wire 161 to the other
heating ccil 31c; and the terminals of the two
upper coils 3ic and 3id are connected to the
corresponding terminals of the other set of coils
3tc—31d by a wire 162, and from the latter point,
a wire 163 leads to the main lead 52c. A wire
164 connects one terminal of the upper coil 36d
to 'the corresponding terminal of the lower coil
3id and thence through a switch 165 to a wire
160. This switch 165, as shown, includes a bi-
metallic strip or warp bar which normally closes
the circuit through wire 164 but will open when
the temperature of the waffle iron reaches a cer-
tain predetermined high point suitable for cook-
ing. A signal light bulb 166 is shunted around the
switch 165, as best shown in Fig. 28, by means of
a shunt wire 167.

In Fig. 24, the numeral 168 indicates a gong or

_ bell that is arranged to be struck by the end of a
. clapper-acting lever 169. Bell 168 is shown as

mounted on the base 134 and lever 169 is shown
as plvote;d on the latter and is subject to a light
retracting spring {70. The extended end of lever

-169 is in position to be struck by the lug {53 on

the end of switch lever 140 when the latter is re-
leased and is given quick return from its broken
line to its full line position of Figs. 24 and 28.

) Operatidn of the wafle iron, Figs. 23 to 28

In Fig. 28, full lines Indicate the condition of
the apparatus or device in what may he treated
as normal, that is, when the leads 52¢ and 53¢
are connected to & source of current supply by
suitable means, such as a socket, but in which
the master switch lever 140 is in its normal or
released position. At this time, current will flow
from lead 53c through lever (40, wires 160 and
161, to heating coils of the waflle iron and the
wire 163 to lead 52c. If the waflle iron is then
idle, that is, not performing a wafile baking action,
the warp switch 165 will be of such temperature
that it will break the circuit through the inner
heating coils 412, but will leave the circuit closed
through the coils 3ic. This condition of the cir-
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cuit will maintain the plates of the waffle iron in
baking condition. In this arrangement, the com-~
pletion of the proper baking or cooking period is
indicated by the ringing of the bell or gong.

‘When the waffle iron is to be thrown into bak-
ing action, the master switch lever 140 will be
moved into its dotted line position, Fig, 28, where
it will be latched and held by latch dog 38c.
Current will then flow from lead 53¢, through
lever 149 through coils 35¢c and 43¢, through the
heating elements of the waffle plates and through
wire -163 to lead 52¢c. This will start the waffle
baking action and the heating of the timer ele-
ment 42¢. Under expansion of element 42¢, lever
45¢ will be moved first until its oblique prong
engages the adjacent end of lever 146, and then
until lever 146 is engaged with contact [47; and
when this occurs, tripping coil 35¢ and the timer
coil or element 43¢ will be shunted out of action
because the current will then take the path of
least resistance and flow through lever (46
through the coils of the waffle plates and through
wire 163 to lead 52c. When timer element 43¢
is thus shunted out of action, thermally respon-
sive member #2¢ will commence to cool and con-
tract; but lever 148 will maintain engagement
with contact 47 until it has been again engaged
by the straight or upper prong of lever 4bc,
whereupon the circuit will be broken at contact
141. When contact is broken at 147, the current
will then be forced through tripping coil or sole-
noid 35¢ and the latter being energized, will raise
or attract the plunger 36¢, causing lug 4ic by en-
gagement with lug 158, to move latch dog 89c
and release lever 140, which latter, being released,
will again resume the full line position, Fig. 28,
cutting out of action all of the parts of the ap-
paratus, restoring the device or apparatus to the
condition first noted.

In the operation of the wafile device just de-
scribed, the heretofore described variable sub-
interval is the time required for lever 48c, under
expansion of element #2¢, to move lever 146 from
any one of several different possible positions into
engagement with contact 141; and the constant
sub-interval is the time required under contrac-
tion of member #2¢ to move its oblique lower
prong out of engagement and its straight or upper
prong into engagement with the adjacent end
of lever 146, thereby disengaging said lever 146
from contact 141. Inasmuch as the prongs of
lever #5¢ are divergent, this last noted time can
be varied by adjustments of lever 146 toward and
from the pivot 152 of lever 45¢; and the means
for accomplishing this has already been described.

From the foregoing, it is evident that the ex-
pressions such as cut-out and cut-off, referring
to. the supply of electric current or heating
medium, is used in a broad and liberal sense and
intended to cover such actions whether the heat-
ing medium or current be completely cut off or
so materially cut off as to modify or greatly re-
duce the cooking.or baking action. .

It is further evident that in the operation of
all of the devices above described, at the ter-
mination of the described second or constant sub-
interval, various actions are produced which in-
dicate the termination of the timed or heat-sup-
plying interval. For instance, the sound pro-
duced by the tripping of the mechanism would
give such indication, or the ejecting movement
of the bread in a toaster, or the observed move-
ment of the parts would give indication of the
termination of the timed interval. -

Obviously, the invention herein disclosed is
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capable of a wide range of modification within the
scope of the invention and within the scope of the
claims hereof.

Fig. 29 illustrates a structure or arrangement
capable of incorporation in a toaster such as that
illustrated in Figs. 1 to 14, inclusive, and wherein
certain of the parts that correspond to those of
the earlier structure are indicated by the same
numerals with the added exponent d. In this
structure, the thermally responsive expansible
and contractable element 42d is not provided with
an individual heating element but is placed be-
tween the main heating elements 31d directly in
the line of radiant heat therefrom and in the line
of the upwardly moving currents of air induced
by convection. This structure will be made clear
from the following brief description of the opera-
tion, to wit: When the toaster is in normal or
cooled condition, and out of operation, master
switch 32d will be open, plunger 36d will be down
as shown by broken lines in Fig. 29, switch ac-
tuator 33d will be up as indicated by broken
lines, and lever 45d will be engaged with switch
contact #48d and will have pressed the same to-
ward the left away from stop 111 a greater or less
distance depending on the low temperature of
the bar or member 42d. When the toaster is to

be thrown into action, actuator 33d is pressed.

down to the full line position and will there be
latched by the dog 39d. Downward movement
of the actuator 39d operating through the mech-
anism earlier described, will close the master
switch 32d. When master switch is thus closed,
while lever 45d is engaged with contact 48d, trip
magnet 35d will be shunted out and full current
will then flow through the heating elements 31d
and will continue to thus flow until the element
42d, under the action of the radiant heat from
elements 39d, is expanded to such an extent as
to first permit spring contact 48d to move against
stop {71 and then to move lever 45d out of en-
gagement with contact 48d, and when this occurs,
the current will be caused to flow through trip
magnet 35d, thereby raising plunger 36d, releas-

5 ing the actuator 33d and permitting the same to

be moved upward under the action of its spring,
earlier described, thereby opening master switch
32d and terminating the toasting action. When
master switch is opened, plunger 36 will have
dropped back to its lower or dotted line position.
For the next toasting action, it will be assumed
that the next toasting action is started by de-
pressing actuator 33d while lever 45d is out of
engagement with contact 48d. When this hap-
pens, trip magnet 35d will be energized, raising
the plunger 36d while actuator is still depressed,
thereby permitting dog 39d to again engage and

. latch the actuator down with the master switch

GO

32d closed. When this second or repeat action is
started, the flow of current through the heating
elements 3{d will be sufficient to hold plunger 36d
raised, but will not be sufficient to produce any
material heating of the elements 31d. Hence
the heating elements 31d will not be again
brought into action until element 42d has cooled
to a sufficient extent to again engage lever 45d
with contact 48d, whereupon, the full current will
flow through the heating elements 31d (through
lever 45d and contact 48d) and trip magnet
35d will be shunted out, permitting plunger 36d
to drop to broken line position. When, however,
under the radiant heat from the elements 39d
element 42d is again expanded so as to disengage
lever 49d from contact 48d, trip magnet 35d will
be again energized, raising plunger 36d, tripping
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switch actuator 83d, and causing the master
switch 32d to be again opened, thereby terminat-
ing this last noted heating or cooking action.

What I claim is:

1. The combination with cooking means in-
cluding a primary heater and an associated holder
for the article to be cooked, of a timer for es-
tablishing intervals of time action of said primary
heater, said timer including a thermally respon-
sive member, heating means operative on said
timer member only until the latter has reached
a predetermined high temperature, thereby per-
mitting said member to cool while said first noted
heater is still in action, and means for interrupt-
ing the action of said first noted heater when and
only when said timer member has cooled to a
predetermined extent.

2. The combination with electrical cooking
means including a primary electrical heater and
an associated holder for the article to be cooked,
of a thermostatic timer for establishing intervals
of the time action of said primary heater, said
timer including a thermally responsive member
and an associated secondary electrical heater, a
shunting switch actuated by said thermally re-
sponsive member, circuit connections and asso-
ciated means operatively arranged to cut said
secondary heater out of action when said expan-
sible timer member is heated to a predetermined
high temperature, and means for interrupting the

" action of said primary heater when and only when

said timer member has cooled to a predetermined
relatively low temperature.

3. The combination with electrical heating
means, of a timer for establishing intervals of
time action of said heating means, said timer in-
cluding a thermally responsive member and
an electrical heat-radiating element associated
therewith, a shunting switch actuated by said
thermally responsive timer member, circuit con-
nections including said electric heating means
and the electrical element of said timer, a nor-
mally open master switch in said circuit con-
nections, a master switch actuator normally open-
ing said master switch, a latch for holding said
master switch actuator in a position to cause
closing of said master switch, and an electro-
magnetic trip for releasing said latch, said trip
including a coil in said circuit connections, the
heating element of said timer being in a shunt
across the main circuit and said shunt switch
being arranged to shunt said heating element out
of action when the thermally responsive member
of said timer is heated to a predetermined high
temperature, and to cause the said tripping mag-
net to actuate said trip and release said master
switch actuator, thereby opening the main switch
and cutting off the supply of current to said heat-
ing means, when the thermally responsive mem-
ber of said timer cools to a predetermined low
temperature.

4. The combination with -electrical cooking
means, including a primary electrical heater and
associated holder for the article to be cooked,
of a timer for establishing intervals of time
action of said primary heater, said timer includ-
ing a thermally responsive member and a sec-
ondary heat-radiating element associated there-
with, circuit connections for supplying current to
said primary electrical heater and to the electri-
cal heat-radiating element of said timer, and a
timer switch actuated by the thermally respon-
sive member of said timer and arranged to con-
trol said circuit connections so as to cut the
heating element of said timer out of action, when
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said timer member is heated to a predetermined
temperature, and cause the flow of current to
saild first mentioned heating means to be in-
terrupted, when and only when said timer mem-
ber has cooled to a predetermined extent.

5. The combination with electrical cooking
means, including a primary electrical heater and
associated holder for the material to be cooked
of a timer for establishing intervals of time ac-
tion of said primary heater, said timer including
g thermally responsive member and a secondary
heat-radiating element associated therewith, cir-
cuit connections for supplying current to said
primary electrical heater and to the electrical
heat-radiating element of said timer, and a timer
switch actuated by the thermally responsive
member of said timer and arranged to control
said circuit connections so as to cut the heating
element of said timer out of action, when said
timer member is heated to a predetermined tem-
perature, a manually closable master switch in
the main circuit for initiating the cooking action,
and means for opening said master switch when
and only when the thermally responsive member
of said timer has cooled to a predetermined ex-
tent.

6. The combination with cooking means in-
cluding a primary heater and an associated hold-
er for the article to be cooked, of a thermostatic
timer for establishing intervals of time, compris-
ing a thermally responsive member, means for
heating said thermally responsive member simul-
taneously with said primary heater, means-oper-
ative as a result of the heating of said thermally
responsive member for rendering the heating
means inoperative on said thermally responsive
member, and means operative as a result of sub-
sequent cooling of said thermally responsive
member for indicating the termination of the
cooking interval by an observable manipulation
of the device.

7. The combination with electrical cooking
means and means for supporting an article to be
cooked thereby, of a timer for establishing inter-
vals of the time action of the said cooking means,
said timer including a thermally responsive mem-
ber and an electrical heating element associated
therewith, a timer actuated switch, a master
switch, circuit connections including said elec-

) trical cooking means, timer heating element, tim-

er actuated switch and master switch, and as-
sociated means whereby the heating element of
said timer will be cut out of action when the
thermally responsive member of said timer has
reached a predetermined high temperature, and
said master switch will be opened to cut said
heating means out of action and terminate the
timed interval, when the thermally responsive
member of said timer has cooled to a predeter-
mined low temperature.

8. The structure defined in claim 7 in further
combination with a master switch actuator, a
latch for holding said actuator in a position to
close said master switch, and an electro-magnetic
trip for releasing said master switch actuator to
open said master switch when the thermally re-
sponsive element of said timer has cooled to the
predetermined low temperature indicated.

9. The structure defined in claim 7 in further
combination with a master switch actuator, a
latch for holding said actuator in a position to
close said master switch, and an electro-magnetic
trip for releasing said master switch actuator
to open said master switch when the thermally
responsive element of said timer has cooled to
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the predetermined low temperature, said electri-
cal connections including also a tripping switch
that is operated to cut the electrical heating ele-
ment of said timer out of action when the ther-
mally responsive element thereof has been heated
to the predetermined high temperature indicated.

10. In an electric toaster, {the combination with
electrical heating elements, a supply circuit there-
for including a normally open master switch, and
a master switch actuator, of a thermostatic timer
for establishing the intervals of the time action
of a supply of current to the electrical heating
elements of said toaster, said timer including a
thermally responsive member and an associated
electrical heating element, means under the con-
trol of said timer, for cutting off the supply of
current to the electrical heating element thereof
when said member has been heated to a prede-
termined temperature, and for automatically ac-
tuating said switch actuator to open said master
switch to cut off the supply of current to the
heating elements of said toaster, when the ther-
mally responsive member of said timer has cooled
to a predetermined low temperature.

11. In an electric toaster, the combination with
electrical primary heating elements, a supply cir-
cuit therefor including a normally open master
switch, and a master switch actuator, of a ther-
mostatic timer for establishing the intervals of
the time action of a supply of current to the elec-
trical heating elements of said toaster, said timer
including a thermally responsive member and an
associated electrical heating element, means un-
der the control of said timer, for cutting off the
supply of current to the electrical heating ele-

_ment thereof when said member has been heated

to a predetermined temperature, and for auto-
matically actuating said switch actuator to open
said master switch to cut off the supply of cur-
rent to the heating elements of said toaster, when
the thermally responsive member of said timer
has cooled to a predetermined low temperature,
and further in which the means for cutting off
the supply of current to the heating element of
said timer is a switch that has electrical con-
nections to and is arranged to be actuated by said
timer at the above noted time when the thermally
responsive member of said timer has been heated
to the predetermined high temperature.

12. In a waffle iron, a batter container, pri-
mary heating means applied to said container,
a thermally responsive timer member, means for

heating said timer member and means for ren--

dering said last said means inoperative on said
timer member when the latter has reached a
predetermined high temperature and without
interrupting the heating action of said primary
heating means on said container, and means for
terminating the timed cooking interval of said
primary heating means on said container, when
and only when said thermally responsive timer
member has cooled to a predetermined extent.

13. The combination with cooking means in-
cluding a primary electrical heat radiator and an
associated holder for the article to be cooked,
of a thermally responsive timer member, a sec-
ondary electrical heat radiator associated with
sald timer member, circuit connections to said
electrical heat radiators including a manually
closed master switch and a switch subject to the
action of said thermally responsive member and
thereby operative to cut said secondary electri-
cal heat radiator out of action on said timer
member when the latter has been heated to a pre-

‘determined temperature, and operative to open
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said master switch and terminate the cooking
interval when and only when said thermally
responsive member is cooled to a predetermined
extent.

14. The combination with cooking means, of &
timer for establishing intervals of the cooking
action, including a thermally responsive member,
heating means operative on said timer member
only until the latter has reached a predeter-
mined high temperature, thereby permitting said
timer member to cool while the cooking action is
continued, and means for interrupting the cook-
ing action, when said thermally responsive timer
member has cooled to a predetermined extent.

15. In a toaster, the combination with an elec-
tric heating element, a control switch therefor,
a bread slice support, a single means for biasing
the switch to open position and the bread support
to non-toasting position and a latch for holding
the switch in closed position and the bread sup-
port in toasting position, of a cyclically-operable
thermally-actuable timing means including a
thermally actuable element adapted to occupy
substantially the same position at the beginning
of each toasting operation, manually-actuable
means for simultaneously closing the switch,
moving the bread support to toasting position
and causing thermal energization of the thermal-
ly actuable element and movement thereof in one
direction, means engaged by the thermally actu-
able element during such movement to effect
thermal deenergization of the thermally actuable
element and cause return movement thereof, a
latch-releasing means and means engaged by and
cooperating with the thermally actuable element
to energize the latch-releasing means.

16. A toaster comprising in combination, an
electric heating element, a thermally actuable
member, a heating circuit for the thermally actu-
able member, & switch for the heating element
and the heating circuit- spring-biased to open
position, a normally open shunt for the heating
circuit, manually actuable means to effect closing
of the switch, a latch to hold the switch closed,
a circuit comprising an electromagnetically-ac-
tuated latch-releasing means, means mechanical-
ly actuated by the thermally actuable member
in its movement in a certain direction to effect
closing of the shunt for the heating circuit and
a return movement of the thermally actuable
member and means engaged by the thermally
actuable member during its return movement to
effect energization of the circuit comprising the
latch-releasing means and deenergization of the
electric heating element. ‘

17. In a bread toaster, the combination with
cooking means including a primary heater and
an associated holder for the article to be cooked,
of a timer for establishing intervals of time ac-
tion of said primary heater, said timer including
a thermally responsive member, heating means
operative on said timer member until the latter
has reached a predetermined temperature, there-
by permitting said member to cool while said
primary heater continues the cooking action, and
means operative as a result of subsequent cooling
of said thermally responsive member for indicat-
ing the termination of the cooking interval by an
observable manipulation of the device.

18. The structure defined in claim 17 in further
combination with means for automatically mov-
ing the cooked article out of the cooking zone
when the cooking interval is terminated.

19. In a bread toaster, primary electrical heat-
ing means, a timer for establishing intervals of
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the toasting action including an expansible and
contractable thermally responsive member, heat-
ing means operative on said timer member until
the latter has reached a predetermined high tem-
perature, means whereby when said timer mem-
ber reaches the predetermined high temperature
said timer member will be permitted to cool with-
out terminating the application of heat to said
primary heater, and means for interrupting the
cooking action when said thermally responsive
timer member has cooled to a predetermined ex-
tent.

20. In a bread toaster, primary electrical heat-
ing means, a bread holder movable to and from
toasting position in respect to said primary heat-
er, means for locking said bread holder in the
toasting position and for simultaneously supply-
ing current to said primary heater, a thermally
responsive member, means for supplying heat to
the latter when the bread holder is moved to
toasting position, means for cutting off the sup-
ply of heat to said member when the latter has
been heated to a predetermined temperature
and permitting the same to cool while the toast-
ing action continues, and means for terminat-
ing the toasting interval and moving said bread
holder from the toasting position, when said
member has cooled to a predetermined tempera-
ture.

21. In a bread toaster, a toasting compartment,
a slice carrier movable to toasting and non-toast-
ing positions relative to said compartment, means
for retaining said carrier in toasting position, a
thermally responsive member and releasing
means for said carrier responsive to movement
and return of said member by heating and cool-
ing the same.

22. In a toaster, the combination with an elec-
tric heating element, a movable bread slice sup-
port, spring means operative to urge said slice
support to non-toasting position, a latch for re-
straining the spring means so that the slice sup-
port may rest in toasting position, and manual
means for moving the slice support into toasting
position, which movement actuates the latch to
restrain the spring means, of means including a
thermally responsive member to effect release
of the latch, means whereby actuation of the
manual means effects thermal energization of
the thermally responsive member and movement
of one part thereof in one direction, means me-
chanically actuated by the thermally responsive
member by its movement in one direction to effect
thermal deenergization of the thermally respon-
sive member and cause it to move in the opposite
direction and means operatively engaged by the
thermally responsive member during its move-
ment in the opposite direction and cooperating
therewith to effect release of the latch and re-
turn of the bread slice support to non-toasting
position.

23. In combination, a toaster, and timing
means for indicating the completion of operating
time periods thereof, said timing means compris-
ing a thermally responsive device, controllable
heating means therefor, and means responsive to
the cooling of the thermally responsive device
after it has been heated by the heating means for
indicating the completion of a time period pro-
vided by said timing means.

24. In combination, an electrically heated
toaster, and timing means for indicating the com-
pletion of successive operating time periods of the
toaster, said timing means comprising a thermal-

.1y responsive device arranged to pass through a
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similar cycle during each operating time period
and having a portion movable fo a given position
in response to a temperature increase and mov-
able away from said position upon cooling, con-
trollable means for heating said thermally re-
sponsive device and allowing the same to cool,
and means responsive to the cooling movement
of said thermally responsive device to indicate
the completion of a time period.

25. In combination, a bread toaster provided
with electrical bread heating elements, and
timing means for indicating the completion of
successive toasting intervals of the toaster, said
timing means comprising a temperature respon-
sive device having a portion thereof free to move
in response to temperature changes, an electrical
heater energizable with the toaster heating ele-
ments at the initiation of a toasting inferval for
heating said temperature responsive device and
causing the movable portion thereof to move in a
first direction, a switch for effectively deener-
gizing said electrical heater to allow cooling of
the temperature responsive device and resultant
movement in a reverse direction without deener-
gizing the toasfter heating element, and means
responsive to cooling movement of the tempera-
ture responsive device to indicate the completion
of a toasting interval.

26. In a bread toaster, a toasting compartment .

for receiving slices of bread to be toasted, heat
respensive means including a thermally respon-
sive device that changes its position and returns
responsive to heating and cooling of the heat re-
sponsive means, means for rapidly heating said
heat responsive means at the beginning of the
toasting period, thereby causing movement of
said heat responsive device in one direction to
terminate the heating of the latter, and means
for terminating the toasting period responsive
to movement of the heat responsive device in
the opposite direction when it cools.

27. The combination with cooking means in-
cluding a primary heater and associated holder
for the article to be cooked, of a thermostatic
timer for establishing intervals of time action of
said primary heater, comprising a fhermally re-
sponsive member, means for heating said ther-
mally responsive member simultaneously with the
heating of the primary heater, means operative
as a result of subsequent heating and movement
of said thermally responsive member in one di-
rection for rendering the heater inoperative on
the thermally responsive member, and means op-
erative as a result of subsequent cooling and
movementf, in the opposite direction of said ther-
mally responsive member, for indicating the ter-
mination of the cooking interval, by an observ-
able manipulation of the device.

28. In combination a bread foaster provided
with electrical heating elements, timing means
comprising a thermally responsive device having
a portion movable in response fo femperature
changes, an electrical heater energizable with
the toaster heating elements at the initiation of
a toasting interval for heating said thermally re-
sponsive device and causing the movable portion
thereof to move in a given direction, and a switch
operable on temperature rise of said thermally
responsive device for effectively deenergizing said
electrical heater thereby allowing the movable
portion of the thermally responsive device to
move in a reverse direction, and means responsive
to such reverse movement of the thermally re-
sponsive device upon cooling for effectively de-
energizing the toast heating elemenis and indi-
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cating the completion of a toasting interval, said
bread toaster being adapfed to be operated in
rapid succession and said timing means deter-
mining the timing intervals for successive toast-
ing operations.

29. In a timer, a thermally actuable member
secured at one end and having the other end free
to move, means for moving and returning said
free end by heating and cooling said member,
and adjusting means for shifting up and down
the temperature range to which the movement
and return of said free end of said member is re-
sponsive,

30. In a cooking device having food-heating
means, timing means for establishing intervals
of the cooking action including a thermally re-
sponsive member, a heater operative on said
member only until the latter has reached a pre-
determined high temperature, and means for in-
terrupting the cooking action by said food-
heating means in response to cooling of said
thermally responsive member, said thermally re-
sponsive member being permitted to cool after
said predetermined high temperature is reached
and said food-heating means being operative dur-
ing the cooling of said member.

31. In a cooking device of the type adapted to
be used in carrying out a plurality of successive
coocking actions, a timer for establishing inter-
vals of the cooking action including a thermally
responsive member, a heater for heating said
member thereby to cause movement thereof,
means for instituting operation of said heater
upon institution of a cooking interval, and means
responsive to heating movement of said thermal-
Iy responsive device for rendering said heater
inoperative thereby to permit the thermally re-
sponsive member to cool; and means responsive
to cooling movement of said thermally respon-
sive member after said heater is rendered inop-
erative for interrupting the cooking action of said
device.

32. In a cooking device of the type adapted to
be used in carrying out a plurality of successive
cooking actions, a timer for establishing inter-
vals of the cocking action including a longitudi-
nally expansible and contractable non-warping
thermally responsive member, a heater for heat-
ing sald member thereby to cause movement
thereof, means for instituting operation of said
heater upon institution of a cooking interval,
and means responsive to heating movement of
said thermally responsive device for rendering
said heater inoperative thereby fo permit the
thermally responsive member to cool; and means
responsive to cooling movement of said thermally
responsive member after said heater is rendered
inoperative for interrupting the cooking action
of said device.

33. In a bread toaster adapted to be used in
carrying out a plurality of successive toasting
operations and having a main electrical toast
heating element energized only during toasting
operations, a timer for establishing intervals of
the toasting action including a thermally re-
sponsive member, an electrical heater for heating
said member thereby to cause movement there-
of, means for energizing said heater upon insti-
tution of a toasting interval, and means respon-
sive to heating movement of said thermally re-
sponsive device for rendering said heafer inop-
erative thereby to permit the thermally respon-
sive member to cool; means for energizing said
main heating element substantially simultane-
ously with energization of said heater, and means
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responsive to cooling movement of said ther-
mally responsive member after said heater is
rendered inoperative for deenergizing said main
heating element, said thermally responsive mem-
ber being so constructed, arranged and positioned
that the sum of the heat-up and cool-off inter-
vals of the timer is substantially equal to the
time required by said main toast heating element
to toast a bread slice to the desired degree in
any of successive toasting operations.

_34. In a bread toaster, a toasting compartment,
a thermally responsive device, means for termi-
nating the toasting of a bread slice in said toaster
responsive to movement and return of said ther-
mally responsive device by heating and cooling
the same.

35. The combination with an electric toaster
having a main heating element, a bread slice
support movable reciprocally into toasting and
non-toasting positions relatively to said heating
element and biased to non-toasting position, and
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means for holding said support in its toasting
position, of a thermally responsive element, and
releasing means for said holding means prepared
for operation by the thermally responsive element
by heating thereof to a predetermined tempera-
ture and operated by the thermally responsive
element to effect release of said holding means by
cooling thereof to a lower substantially predeter-
mined temperature fo cause return of said sup-
port to non-toasting position.

36. In combination, heat treating apparatus
comprising a source of heat, and a:carrier for
the article to be heat treated, a heat responsive
element, an electrical heater for said element,
a circuit for said heater closed concurrently with
the movement of said carrier to operative posi-
tion adjacent said heat source and opened re-
sponsive to heating of said element, and means
for moving said carrier away from the heat source
responsive to the cooling of said element.

MAURICE H. GRAHAM.
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