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The present invention relates to cooking de-
vices for heat treating food, and more particu-
larly relates to automatic toasters.

Automatic toasters have heen extensively used
in recent years. Such automatic toasters have
generally comprised an arrangement whereby
toast is inserted into the toaster and manually
moved to the toasting position whereupon the
bread carriage is releasably latched in such toast-
ing position. In moving the bread carriage to
the toasting position an energy storage means is
conventionally stressed. Automatic means are
provided to release the carriage when the toasting
operation is completed whereby the energy
storage means is released to cause so-called
“pop~up”’ action of the toast and bread carriage
so that the toast may readily be removed there-
from. It would be desirable to provide a more
fully automatic toaster, that is one which would
go through its entire toasting operation in re-
sponse to only the insertion of the bread slice.
Such a toaster would include means for auto-
matically moving the bread slice to the toasting
position whereupon the toasting operation could
be performed thereon and at the end of the toast-
ing interval the bread slice would be moved to
a position for ready removal thereof from the
toaster without any manual operation other than
the inserticn of the bread slice into the open-
ing therefor defined in the toaster. One such
more fully automatic toaster is disclosed and
claimed in United States Latters Patent 2,347,385,
Wright and Jepson, granted April 25, 1944, and
assigned to the same assignes as the present ap-
plication. The present invention is an improve-
ment on the arrangemant disclosed and claimed
in the ahove mentioned Wright and Jepson. patent
in so far as more fully automatic cperation of
an automatic toaster is concerned.

In arrangements prior to the present invention
expensive and complicated motive means were
required both for propelling the tcast to its toast-
ing position as well as to return the same 10 &
position where ready removal from the toaster
can be accomplished. It would be desirable to
provide an arrangement in which all complicated
motive means for propelling the bread slices in
their movement to and from the toasting posi-
tion could be eliminated and wherein the high
electrical energy which of necessity is reguired to
be supplied to the heating elements of the toaster
to perform the heating operation of the bread
slices could be converted to the necessary me-
chanical energy to provide the motive means for
moving the bread slices.
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Various arrangements have been proposed for
use in electric toasters in attempts to so deter-
mine the toasting interval that uniform toasting
of a plurality of bread slices during successive
use intervals of a toaster is obtained. It will be
understood that the determination of the toasting
interval to provide for a uniform degree of toast-
ing regardless of the character of the bread and
under any and all operating conditions of the
toaster is dependent upon a variety of different
factors. The type of bread, i. e., rye, whole wheat,
raisin or white, as well as the bread slice size and
thickness and the degree of dryness of the bread
determine the degree of toasting during a given
toasting interval. Also changes in the environ-
ment temperature and variations in the excitation
voltage of the heating elements as well as varia-
tions in the amount of heat generated by the
heating elements, as between an initial toasting
operation and immediately succeeding toasting
operations, represent additional variable factors
influencing the degree of toasting of a particu-
lar bread slice during a given period of toasting
time. The usual commercial practice has been

256 that of resolving all of these factors on an
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empirical basis and employing clock or thermal
timers having the function of measuring out an
arbitrary toasting interval and then deenergizing
the toasting heating elements. Various elaborate
refinements have been made in mechanisms of
this type in attempts to obtain more uniform
toasting of the bread slices. Such mechanisms
have not only been high in initial cost but have
required costly service operations and more im-
portant fall far short of the goal of produecing
uniform toasting under any and all operating
conditions. It has been discovered that the only
accurate index which may be relied upon to deter-
mine the degree of toasting of a bread surface
is the temperature of that surface. Recently
there has been disclosed and claimed in a co-
pending application for Letters Patent of the
United States Serial No. 639,934, Koci, filed Janu-
ary 9, 1946, now Patent 2,459,169, a radiation
thermostat control for an automatic toaster in
which a bimetallic element is employed which is
responsive only to the heat radiated from a large
area of the bread surface being toasted. The
present invention employs a control arrangement
embodying the principles of the above mentioned
copending Koci application.

In a control device which depends upon the sur-
face temperature of a large area of the bread
slice being toasted it is apparent that all the direct
radiation from the toasting elements must be
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prevented from reaching such a control device.
Conventional toasting elements do not lend them-
selves readily to such an arrangement since it
would be very difficult to provide a reliable con-
trol arrangement responsive to a large amount of
radiation emitied from a large area of the bread
surface by virtue of its temperature rise during
the toasting operation without also being affected
by direct radiation from the heating eclements
themselves. It would be desirable to provide new
and improved heating elements which would per-
mit such desired use of a surface temperature
radiation control while still providing uniform
toasting over the bread surface at all times.

Accordingly it is an object of the present inven-
tion to provide a new and improved automatic
toaster.

It is another object of the present invention to
provide an improved means for automatically
moving the material being toasted to and from
the toasting position.

It is another object of the present invention to
provide improved thermomotive means for mov-
ing the toast racks from position to position.

A further object of the present invention is to
provide a more fully automatic toaster of a new
and improved type in which the manual placing
of a slice of bread into the toaster starts the
mechanism through a cycle of operations during
which the bread is toasted and subsequently made
available for manual removal from the toaster
and in which all these operations are automatical-
ly performed in response to merely placing the
bread in the toaster and removing it thersfrom.

A still further object of the present invention
is to provide new and improved heating elements
for an automatic toaster which permit uniform
toasting of the bread surface regardless of the
age or extent of use of the toaster and which
furthermore are especially adapted for a control
arrangement in which a large amount of the heat
radiated from a large area of the bread surface
being toasted is employed to control the toasting
interval in a manner so that said control arrange-
ment is not affected by direct radiation from the
toasting elements, which permit of ready shield-
ing in this respect. '

Another object of the present invention is con-
cerned with a new and improved bread carriage
and mechanism for converting high electrical
energy normally required to be supplied to a
toaster to sufficient mechanical energy to move
the bread carriage to and from the toastmg
position.

Still another object of the present invention
is the provision of an. efficient reliable friction-
less motion multiplying means for converting the
limited expansion and contraction of a metal
member with heating and cooling to the exten-
sive uniform motion to and from the toasting
position required of the bread carriage.

Further objects and advantages of the present
invention will become apparent as the following
description proceeds, and the features of novelty
~ which characterize the invention will be pointed

out with particularity in the claims annexed to

and forming a part of this specification.

For a better understanding of the present in-
vention reference may be had to the accompany-
ing drawings in which:

Fig. 1 is a perspective view of an automatic
toaster embodying the present invention;

Pig. 2 is a partial end view of the toaster of
Fig. 1 for the purpose of better showing the only
manual controls provided thereon;
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Fig. 3 is a perspective view of the toaster of
the present invention with the shell and base
thereof removed and with the mechanism shown
in the toast receiving position;

Fig. 4 is a view similar to Fig. 3 but showing
the toaster with the bread supporting carriage
moved to the toasting position;

Fig. 5 is a side elevational view partly in see-
tion of the toaster mechanism of the present
invention with the shell and base indicated by

‘dashed lines, with the bread supporting carriage

indicated in the toast receiving position, and with
the control switch in the open position;

Pig. 6 is a view similar to Fig. 5 with the mech-
anism of the present invention shown in the posi-
tion it assumes immediately after a slice of bread
has been inserted into the toaster for toasting
purposes to close the control switch but before
the bread has moved into the toasting position.

Fig. 7 is a top plan view with substantially one
half thereof shown in section taken on line 7T—7
of Fig. b;

Fig. 8 ig the sectional view taken on line 8—8§
of Fig. 5 showing the central heating element
and the thermomotive device employed in the
automatic toaster of the present invention;

Fig. 9 is a sectional view through the base of
the automatic toaster showing the bottom cover
assembly and the method of supporting the crumb
trays;
© Pig. 10 is a top view of the bottom cover assem-
bly shown in PFig. 9 of the drawings;

Fig. 11 is an end view of the thermostat assem-~
bly of the automatic toaster of the present inven-
tion with the switch in the closed position;

Fig. 12 is a sectional view taken on line {2—{2
of Fig. 11;

Fig. 138 is a side elevational view of the assem-
bly of Fig. 11 looking in the direction of the
arrows [3—I{3 of Fig. 11;

Fig. 14 is a rear elevational view of the assem-
bly of Fig. 11 looking substantially in the direc-
tion of the arrows {4—14 of Fig. 13;

Fig. 15 is a front elevational view of the cord
end heating element of the automatic toaster of
the present invention;

Fig. 16 is a side view of the end heating ele-
ment of Fig, 15;

Fig. 17 is an elevational view similar to the

‘Fig. 15 of the thermostat end heating element

of the automatic toaster of the present invention;

Fig. 18 is a side view of the end heating element
of Fig. 17;

Fig. 19 is a schematic eircuit diagram of the
electrical circuit and control arrangement of the
automatic toaster of the present invention;

Fig. 20 is a somewhat schematic view of the
bread carriage, trip lever and associafed appa-
ratus of the automatic toaster of the present
invention with the parts in the positions assumed
after the toasting opeartion has heen completed
and the toast moved to the non-toasting position,
but before the toast has been removed from the
toasting chamber;

Fig. 21 is a curve diagram to aid in under-
standing the operation of the automatic toaster
of the present invention; and

Figs. 22, 23 and 24 are heat radiation patterns
to aid in understanding the operation of certain
of the heating units of the present invention.

As was mentioned above, the automatic toaster
of the present invention embodies the bread sur-
face temperature radiation control arrangement
disclosed and broadly claimed in the above men-
tioned copending Koci application.
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FRAME AND SHELL STRUCTURE

Referring now to the drawings the automatic
toaster generally designated by the reference nu-
meral 25 in Fig. 1 of the drawings comprises an
outer casing generally designated at 26 comprised
of a pair of end shells 27 and 28 and a U-shaped
central shell member 2@ cooperating with the end
shells 28 to provide an outer housing or casing
for the toaster. A suitable base 38 is also pro-
vided, preferably formed of a suitable molded
insulating material which base includes integrally
formed handle portions 3{ and 22 at either end
thereof and suitable feet 33 at the bottom thereoi.
It will be understood that the particular configu-
ration of the outer shell 26 and the base 3§ is
irmmaterial as far as the present invention is
concerned, although these elements will be de-
signed to produce the desired esthetic effect since
they are the exposed portions by means of which
the toaster may be given a very pleasing appear-
ance.

The shell or outer casing 28 includes spaced
parallel slots 34 and 35 at the top for the inser-
tion of slices of bread to be controlled in a man-
ner to be described hereinafter by certain features
of the present invention. It will be apparent that
the illustrated embodiment is a conventional two
slice toaster. Actually it might equally well be
a single slice toaster or a toaster for more than
two slices. Visible through the toasting slots 34
and 35 are a plurality of vertically disposed guide
wires 36 preferably formed of stainless steel and
suitably suppotred in the toaster frarne to be
described hereinafter. These guide wires define
the toasting chambers and guide the toast in its
vertical movement within the toasting slots 34
and 35 without substantially interfering with
radiation between the heating elements and the
bread to be toasted as is brought out by the
following description.

In accordance with the present invention the
automatic toaster 25 reguires substantially no
manual conirol other than the insertion of the
bread to be toasted in the slots 34 and 35 and the
removal thereof upon completion of the toast-
ing operation. For the purpose of controlling the
relative lightness or darkness of the toast pro-
duced there is provided a manually actuable color
condrol lever 38 movable threugh a substantial
arc within a slot 39 defined between an upward-
1y extending arcuate member 48 and the end
shell 27. Preferably the arcuate member 4§ is an
integral molded extension of the base 38. The
control lever 58 is pivotal about an axis extend-
ing through an opening 4! defined in the hase
38 adjacent the handle 3i, see Fig. 9 of the draw-
jnes. The opening 4l is adapted to receive a
manually actuable cub out plunger 42 whereby
the toasting operation may be terminated at will.
This plunger 82 which is reciproecally movable,
is described in greater detail hereinafter with
respect to its relation to the other mechanism of
the automatic toaster 25. The lever 38 and the
plunger 42 are the only manual controls em-
ployed or required in the automatic toaster 25
smbodying the present invention.

Referring now to Figs. 3, 4, 5, 6, 7 and 8 of the
drawings, where in some cases the shell 28 and
the base 88 are indicated by dashed lines, it is
noted that within the outer shell or housing 28
there is disposed an inner frame generally desig-
nated at 85. This inner frame comprises a pair
of side frame plates 46 and 41, a sub-base plate
50, a pair of end top frame plates 5§ and 82 and
a center top frame plate 53. For the purpose of
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increasing the rigidity thereof the side frame
plates may be provided with a plurality of verti-
cal ribs 48 and a substantial portion of each end
of the side frame plates 46 and 47 is bent at an
angle, these angular extensions being designated
as 46a and 47a for the plates 46 and 47 respec~
tively. For the purpose of providing additional
strength the sub-base 58 is provided with a de-
pending peripheral flange 58e¢ around a sub-
stantial portion therecf. The top frame plates
51, 52 and 53 are indicated as having a generally
U-shaped configuration tc provide additional
rigidity with the open end of each U extending
upwardly. The end top frame plates 51 and 52
are each spaced from the center top frame plate
to define a pair of spaces or slots in alignment
with the bread receiving slots 24 and 35 defined
in the shell 26. The arms of the U-shaped end
top frame plates 51 and 52 adjacent the respec~
tive ends of the toaster are divided to form two
vertical extensions 49 for supporting the respec-
tive end shells 27 and 28. The top end plates 5§
and 52 are preferably identical to decrease the
number of different parts and each is provided
with a horizontal extension 49a between the
vertical extensions 48. The horizontal.extension
4%a¢ of the end top frame plate 5i contains a
screw receiving opening to perform a holding
operation described hereinafter., The frame
plates or members 45, 41, 56, 51, 52 and 53 may be
joined to form the frame 45 by means of any
suitable fastening means such as bolis, screws,
welding or the like. It may be noted in Figs. 5
and 6 of the drawings that the top frame plates
51, 52 and 53 are provided with downwardly ex-
tending tabs dia, 52a and 93w respectively so as
to be fastened to side frame plates 46 and 47
by means of self-tapping screws 54. Similarly
the sub-base Ef is provided with punched out
upwardly extending tabs 50b which are fastened
to the angular extensions 48a and 47a of the side
frame plates 48 and 47 respectively by self-tap-
ping screws 54.

The sub-base 50 is provided with suitable
flanged openings 55 and 56 defined therein dis-
posed in alignment with the bread receiving slots
34 and 35 respectively as well as the spaces de-
fined between the end top frame plates &1 and
52 and the center top frame plate 53, wherehy
any crumbs from the bread being toasted may
fall through the sub-base 52 into suitakle crumb
receiving trays to be described hereinafter and
clearly shown in Figs. 9 and 19 of the drawings.
The sub-base 88 is further provided with a plu-
rality of additional openings for accommeodating
certain elements of the toaster. For example
openings 57 defined in the sub-base 58 (sece
Tigs. 3, 4, 7 and 8) are provided to receive ex-
tensions of a lifter lever depressor bar 58 de-
scribed in detail hereinafter. The side frame
plates 46 and 47 are also each provided with a
notched out portion 59 along the bottom edge
thereof cooperating with the openings 37 in the
sub-base 59 so as not to interfere with movement
of the lifter lever depressor bar 58. Openings

‘Bic and 50d for receiving and supporting ex-

tensions of the heating element assemblies are
also provided in the sub-base 89 and as shown in
Pigs. 8 and 9 of the drawings an copening 6! is
provided between the flanged openings &8 and
56 for permitting connection between a thermo-
motive device generally designated at 88, for
causing movement of the toast to and from the
toasting position, and the depressor bar 58.
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The vertical guide wires 36 referred to above
extend through openings 82 in the U-shaped top
frame plates 5{, 52 and 53 with the upper ends
thereof suitably fastened thereto as by welding
indicated at 83 in Fig. 7 of the drawings. The
lower ends of the guide wires are provided with
hooked portions for engaging spaced notches 64
cutb into depending fiangses §5 and 66 surrounding
the openings 55 and 85 respectively. The notches
€4 along one side of depending flange 68 are
clearly shown in PFig. 8 of the drawings. The
vertical guide wires 3§ actually define the toast-
ing -chambers designated as 67 and €8 which
are accessible through the slots 34 and 3% re-
spectively in the shell 26 between the cenier top
frame plate 53 and the end top frame plates 5{
and B2 respectively.

Solely for the purposss of simplifying the en-
suing description . the end of the automatic
toaster 25 adiacent the end top frame piate 51
is designated as the thermostat end, while the
end adjacent the end top frame plaie 82 is des-
ignated as the cord end. The reason for these
designations will be obvicus from the following
description. It should be understood that the
thermostat or other conirel device employed and
power cord could be disposed at either end of
the toaster or at the same end ior that matier.

BREAD CARRIAGE MHECHANISM
It will be understood that in any automatic
toaster, means must be previded not only for
supporting the material to be toasted, usually
bread slices, in the toasting position bui also for

moving the material to be teasted from a toast .

receiving position to a toasting position and upon
the completion of the toasting operation back
to the toast receiving position so that the toast
may readily be removed. To this end, there are
disposed in the tcasting chambers 87 and 8
(Fig. 7 of the drawings) a psair of horizontally

isposed vertically movable bread racks or sup-
ports 68 and 78, the bread rack §8 being disposed
in the toasting chamber §7 while the bread rack
16 is disposed in the toasting chamber §8. Hssen-
tially, the toast racks 88 and 18 comprise cen-
tral rod-like supporting members, extending
transversely of the toasiing chambers §7 and
68, vespectively. These rod-like members -are

llustrated as supporting a plurality of v-shaped
relationship with the °

fingers T4 Gisposed in spaced
open ends of each V exiending upwardly so as
to tend to center the sliced material being toasted
regardiess of the thickness of the slice which
can readily be accommodated between the guide
wires 235,

Por the purpose of relating the bread racks 69
and 18 into & unitary structure, there are pro-
vided aleng the outside of the frame 45 and sub-
stantially parallel with the side frame plates 46
and 47 a pair of horizontally disposed bread rack
side arms 72. EKach of the ends of the bread
racks 69 and 79 are adapted to extend beyond
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the side frame plates 46 and 47 which are pro- -

vided, with substantially vertically extending
slots 74 and ¥5 for the purpose.
the ends of the bread rack 69 extend outside the
frame 45 through the vertical slots 74 while the
ends of the bread rack 78 extend outside the
frame 485 through the vertical slots 75. These
slots 74 and T8 extend to the bofttom of the side
frame plates 45 and 47, such that the bread racks
83 and 78 which have their ends fastened to
spaced peints on the side arms 72, as by spot
welding or the like, may be assembled and in-

As illustrated
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serted info the slots 74 and 75 before the sub-
base 50 is attached to the side frame plates 46
and 41. The slots T4 and 78 are illustrated as
being slightly curved to accommodate the move-
ment of the bread carriage including the bread
racks €9 and 768, The slots 74 furthermore ex-
tend much closer to the tops of the side frame
plates 46 and 47 than the slots 75 to accommo-
date certain control mechanism described herein-
after.

In order to form a rigid unitary bread carriage
the ends of the rack side arms 72 adjacent the
thermostat end of the automatic toaster 25 which
is remote from the slot 75, are interconnected by
a bread rack yoks 77 suitably fastened thereto
by any suitable means such as the screws 78. As
illustrated each of the ends of the side arms 72
connected to the yoke 771 is provided with an
integra]l cross member 72¢ so as to form with the
associated side arm a somewhat T-shaped mem-
ber. Similarly the ends of the bread rack yoke
17 are provided with integral cross members Tia
which interfit with the cross members 72a to
provide at each end of the bread rack yoke 77
three vertical spaced openings.

It will be understood that by employing the
interfitting cross members 72a and ¥7a that as-
sembly therewith of elements disposed in such
vertically spaced openings is greatly facilitated.

It will furthermore be understood that the
bread carriage comprising members 69, 79, 11, 72,
17 and 78, and generally designated by the ref-
erence numeral 718, should be maintained in a
substantially horizontal position so that the
bread racks 68 and 78 are maintained in substan-
tially the same horizontal plane at all times. In
order to guide and support the carriage 78 for
vertical movement while maintaining the bread
carriage 78 in a horizontal plane there are pro-
vided two pairs of pivotally mounted parallel mo-
tion arms 89 and 8! of substantially identical
configuration which are pivoted to the frame 45
at the cord end of the automatic toaster 2§ and
connected to the bread carriage 79 at the thermo-
stat end of the tcaster.

As illustrated, each pair of the paraliel motion
arms 80 aind 8f are in the form of a closed loop
of wire completely surrounding the frame 48, and
having a particular configuration closely con-
forming to the frame cross sectlon clearly shown
in Fig. 7 of the drawings.

To pivotally support the parallel motion arms
8f and 82 at the cord end of the autcmatic
toaster the angular extensions 46a and 47¢ of the
side frame plates 45 and 47 are each provided
withh projections 48b and 47b extending beyond
the end top frame plate 52 which projections are
disposed in spaced parallel relations shis. The
vertical edges of the projections 485 and 47b
each are provided with vertically spaced notches
83 and 84 for pivotally supporting the parallel
motion arms 80 and 8!, the notches 83 being
adapted to receive portions of the arms 88 while
the notches 284 are adapted to receive portions of
the arms 8. For the purpose of maintaining
the parallel motion arms 88 and 8! in their re-
spective notches §3 and 84 and at the same time
strengthen the frame 45 by interconnecting the
side frame plates 46 and 47 at the cord end there~
of, there is provided a frame cross yoke #8. This

‘yoke 88 is sultably fastened by means of self-

tapping screws 87 engaging lateral tabs 88g, in-
tegrally formed from the frame cross yoke 88,
and the projections 48b. and 476. In order to
limit sidewise movement. of the parallel motion,
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arms 81 and 82 within the notches 83 and 84

each arm is provided at its pivotally mounted end
between the notches 83 and 848 with a small U-
shaped hend designated as 88a for the loop 80
and similarly as 8ia for the loop 8f. These U-
shaped bends 8%a and 8ia are disposed in notches

cut in the upper and lower edges respectively of

the cross frame member 88 near the center there-
of. The vertical edges of these notches are
formed into ears 88 clearly shown in Fig. 7 of
the drawings, to engage with either side of the
U-shaped bends 88¢ and 81a, respectively, there-
by limiting sidewise movement thereof. This ar-
rangement tends to reduce bearing friction due
to pivotal mounting of the parallel motion arms
80 and 81 since the ears 82 are bent so as to en-
gage the U-shaped bends 88a and 8i{¢ at points

coaxial with the bearing points of the arms 80

and 8f in notches 83 and 84, respectively.

Preferably the parallel motion arms 80 and 81
are originally formed into closed locops from suit-
able wire stock and at the junction of the ends
of each loop there are provided a pair of spaced
washers 83 indicated at one side of the cross por-
tions thereof near the thermostat end of the
toaster 25. These thermostat end cross portions
designated as 88b and 8Ib respectively for the
parallel motion arms 88 and 8i respectively are
bowed sufficiently to clear any mechanism at the
thermostat end of the toaster in moving from the
position shown in Fig. 3 to the position shown in
Pig. 4 of the drawings. The parallel motion arms
806 and 8! are pivotally related to the bread car-
riage 79 by extending through the uppermost and
lowermost openings respectively of the three ver-
tically spaced openings, referred to above, defined
by the interfitting cross members 72¢ and Tla.
The washers 83 as is clearly shown in Figs. 3 and 7
of the drawings are disposed on either side of one
set of interfitting cross members 72¢ and Tia to
prevent other than relative pivetal movement be-
tween the bread carriage 79 and the parallel mo-
tion arms 88 and 8{. From the above description
it is apparent that by virtue of the parallel motion
arms 88 and 8i, the bread carriage 79 is con-
strained to move only in a vertical direction and
the bread racks 68 and 78 are maintained in sub-
stantially the same horizontal plane throughout
the motion thereof.

For the purpose of limiting the maximum
motion of the bread carriage 19 so that the de-
sired movement of approximately three inches of
the bread racks to and from the toasting posi-
tion is produced, the vertical cross members 72a
are provided at their upper and lower ends with
lateral projections 120, the upper ones of which
engage with suitable integral extensions or stops
88 projecting from the thermostat end of the side
frame plates 46 and 47, respectively. The maxi-
mum downward movement is limited by the lower
lateral projections 72b of the bread carriage 19
coming into engagement with the sub-base 50.
The uppermost position of the bread carriage 78
is shown in Figs. 3 and 5 of the drawings where
the stops 88 are engaged thereby. The lower-
most position of the bread carriage is shown in
Pig. 4 of the drawings where the sub-base 50 is
engaged thereby.

MOTION MULTIPLYING MEANS

It will be understcod that any suitable motive
means for causing movement of the bread car-
riage 79 may be provided. Such means might
comprise an electric motor such as is disclosed
in the above mentioned Wright and Jepson pat-
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ent, spring motive means or the like. As de<
seribed in detail in the ensuing description there
is provided a thermomotive means 69 which acts
as the prime mover for the bread carriage T3.
This thermomotive means 69 is capable of pro-
ducing only a limited amount of movement of the
lifter lever depressor bar 58 of the order of aboub
one-eighth of an inch as will be described in de-
tail hereinafter. In order to convert such limited
vertical motion of the depressor bar B8 to the
desired movement of the bread carriage 19 a suit-
able motion multiplying means is required to in-
terconnect the depressor bar 58 and the bread
carriage 79. As illustrated this mechanism com-
prises g U-shaped lifter lever 90 and a lifer lever
yoke 8{. The lifter lever 80 is preferably dis-
posed so that the arims 8€a of the U are in a gen-
erally horizontal position and are parallel with
the side frame plates 468 and 47. PFurthermore
the bight of the U extends across the cord end
of the frame 45 beneath the projections 48 and
£1b. The arms 98a are preferably pivotally
mounted at intermediate points thereon to the
frame 45 by means of pivot pins 83 in the form of
suitable screws, or the like. ‘The ends of the
arms 98¢ of the lifter lever 88 remote from the
bight of the U are pivotally connected by means
of a rivet 94 adapted to be engaged by upwardly
extending hook shaped portions 58a of the de-
presser bar 58.

The lifter lever yoke 81 comprises a channel
shaped cross member $la extending across the
cord end of the frame 45 beneath the projection
4380 and 47b. Integrally formed with each end of
the cross member 8ia are vertically disposed links
95 the lower ends of which are pivotally con-
nected by pivot pins 96 with the bight end of
the U-shaped arms 86« of the lifter lever 88. The
upper ends of the links 95 are provided with
notches 97 for receiving therein portions 8ic of
the parallel motion arms 84, which are parallel
with the cross member 9fa, so as to be capable
of raising the parallel motion arms 28 and 81
in response to upward movement of the links 85.
Since the links 95 are capable of transmitting up~
wardly directed forces to the parallel motion srms
81 at points close to the notches 84 which piv-
otally support the arms 81, it is apparent that
the forces are transmitted through very short
lever arms and consequently a small vertical
movement of the links 85 and consequently of
the portions 8lc of the arms 81 causes a much
greater motion of ends of the arms 8{ supporting
the bread carriage 719. In a mechanism con-
structed in accordance with the present inven-
tion a motion multiplication of approximately
twenty-two to one was cobtained which means
that a one-eighth inech vertical movement of
the links 85 produces approximately three inches
of movement of the bread carriage 79.

The employment of a means for producing such
a large motion magnification calls for the appli-
cation of a relatively large force to the depres-
sor bar 58 to produce sufiicient force at the bread
carriage to move it against the stops 88 when
supporting two slices of toast. The weight of
the bread carriage will of course cause it to move
to its lowermost position when not opposed by
a force applied through the links 8% and the par-
alle] motion arms 8. It is importani therefore
that the motion multiplying means deseribed
above be substantially frictionless. The friction
free requirement is very important, since other-
wise jumpy and erratic bread carriage motion
It will be understood that due to the
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very high temperatures at which toasters op-
erate, lubricated bearing points are entirely un-
satisfactory, and- it would furthermore be un-
desirable to require an operator to lubricate such
bearing - points periodically particularly since
many of them are quite inaccessible. In accord-
ance with the present invention friction has been
reduced to an absolute minimum by completely
eliminating all sliding friction at the bearing
points and replacing it with rolling friction.. To
this end the lifter lever is provided with rec-
tangwlar openings 89 and 18{ (see Fig. 5) for
the pivot pins 93 and 98, respectively, thereby
providing flat bearing surfaces of sufficient length
to permit the necessary limited rolling of the
pivot pins relative to the cooperating flat sur-
faces. . The effective flat surfaces of the rec-
tangular openings 98 are the top surfaces, while
the bottoms of the openings 184 provide the effec-
tive flat surfaces as is clearly shown in Fig. 5 of
the drawings. The top engaging surfaces 188 of
the hook shaped members 53¢ are flat as is
clearly shown in Fig. 5 of the drawings. In addi-
tion, the notches 83 and 84 are provided with flat
top surfaces of greater length than the diameter
of the wire from which the parallel motion arms
86 and 81 are formed to permit rolling friction
of the parallel motion arms 88 and 81 relative
thereto. Also, the notches 87 in the links 85 are
provided with flat surfaces at the bottom thereof
which are substantially longer than the diameter
of the engaging portions 8ic of the paralle] mo-
tion arms 8! to permit the desired rolling fric-
tion. -In all of these cases the flat surfaces for
insuring rolling friction are desighed so as to be
normal to the direction of bearing pressure. It
will be understood that if when the toaster is first
put into operation and by accident one or more
of the bearing shafts are at the wrong end of
the flats, sliding friction would occur until the
shaft properly positiong itself on the flat, After
this initial sliding friction the pressure remains
sufficiently high that the bearing shafts remain
properly positioned on their respective flats, so
that thereafter a pure rolling friction occurs at
the bearings.
THERMOMOTIVE PRIME MOVER FPCR
BREAD CARRIAGE

As wag mentioned above a suitable motive
means for causing movement of the bread car-
riage 189 must be provided. Heretofore such
means have comprised spring motors, eleciric
motors, and the like. Since automatic toasters
require large amounts of electrical energy to per-
form the toasting operation (1100 watts or more)
it was thought desirable to take advantage of

the thermomotive effect which can be produced -

by the expansion and contraction of a metal due
to a change in temperature thereof. Although
the efficiency of such an arrangement is always
very low from the standpoint of converting elec-
trical energy to mechanical energy, sufficient me-
chanical energy to produce the necessary bread
carriage motion was found to be obtainable from
the large electrical energy which of necessity is
required to perform to toasting operation. Such
thermomotive devices in the form of bimetallic
elements have been suggested heretofore but
have in general been quite unsatisfactory and of
low energy conversion efficiency and have found
no practical application in automatic toasters.
This is due to several factors among which are
the very great dissipation of heat in relation to
temperature rise and the long time constant
(time required to reach -eguilibrium temperature
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in ‘heating up or coocling -off). It is desired-to-
have a relatively slow movement of the bread
carriage during lowering and raising thereof as
contrasted with an abrupt and noisy “pop-up”
but such movement should still oceur in a rela-
tively short period of time. Consequently a satis-
factory thermomoctive device should provide the
maximum efficiency obtainable and still have a
short time constant to produce the desired move-
ment of the bread carriage in a relatively short
period of time. Such a short time constant can
best be obtained with an arrangement wherein
a substantial rise in temperatures is occasioned
with a very small energy input. In accordance -
with the present invention a series of spaced
turns of wire having a small surfaee areg and
mechanically stressed in tensicn only were found
to produce a very satisfactory thermomotive de-
vice for converting electrical energy in the form
of current fiowing therethrough to mechanical
energy by virtue of the expansion of the wire
loop or turns. Such a wire has a low dissipa-
tion factor and undergoes a large rise in tem-
perature with a small heat input. Purthermore
all parts therecf contribute equally {o the me-
chanical work which can be obtained. Unfor-
tunately the actual motion obtainable with such
a wire even with a large temperature rise is rela-
tively small and in accordance with the present
invention an efficient and reliable motion mul-
tiplying means is provided, whereby the thermo-
motive device 89 produces the necessary move-
men} of the depressor bar 8. Referring now
to Fig. 8 of the drawings there is illustrated the
thermomotive device §0 comprising a plurality
of spaced turns of a nickel chromium wire gen-~
erally designated as #83. For the purpose of
multiplying the motion produced by virtue of the
change in length of the differenf turns or loops
of the wire 188 when heated by current flow
therethrough the thermomotive device 68 com-
prises an expansible support in the form of spaced
insulated vertical structures around which the
turns of the resistance wire (83 are wound, which
structures in turn are supported by specially
shaped yokes or trusses formed from thin stain-
less steel spring stock. As iliustrated the spaced
vertical structures comprise a pair of channel or
U-shaped strut members 186 disposed with the
closed ends or bights of the U towards each
other. These vertical strut members are pro-
vided with openings {87 in order to make them
as light as possible without apprecizbly reduc-
ing the rigidity therecf. The upper ends of the
struts 108 are interconnected by a V-shaped
truss or yoke 188 having a relatively shallow
angle, i. e. the angle defining the V is approxi-
mately 156°. As a consequence s very small
change in the lengths of the loops of the resist-
ance wire {33 due to expansion under the appli-
cation of heat, permits a relatively large verti-
cal motion of the center of the truss or yoke 108
even though the ends thereof move very slightly
in a horizontal direction. The V-shaped truss
188 is designed with an unflanged relatively hori-
zontal central portion $88q¢ and unflanged hori-
zontal end portions 108b. These portions {88«
and (880 are interconnected by flanged angular
portions {08c as is clearly shown in the PFigs. 7
and 8 of the drawings. ¥ilexing or bending of
the truss {08 can therefore only occur in the
unflanged central portion {88a or the unflanged
end portions 188b. The fruss 88 due to the
weight of the bread carriage inherently tends to
straighten out and continually exerts a force
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tending to separate the strut members 106 which
action is restrained by the turns of the resist-
ance wire 103,

In order to connect the upper ends of the struts
185 with the ends (88D of the truss or V-shaped
yoke 148 the struts (66 are provided with integral
extensions {89 which extend through suitable
npenings defined in the ends 188a¢ of the truss
168 and through openings in truss washers 110,
‘which extensions (88 are peened over ag indi-
cated thereby fixedly to interrelate the struts 106
and the truss §83.

In order further to multiply the limited rela~-
tive movement of the struts (86 by virtue of the
expansion and contraction of the resistance wire
123, the lower ends of the struts 186 are similarly
interconnected by two spaced trusses {12 and 113
which are very similar to the truss i08. Two
trusses are employed to prevent skewing of the
frame defined by the struts 186 and the trusses
108, 142 and 143 under the tensile force due to
the resistance wire 183 wound thereon. As illus~
trated, the lower ends of the struts 186 are pro-
vided with sufficiently long projections ({4 to
extend through suitable openings in the hori-
zontal unflanged ends of the trusses {12 and (13
as well as through washers {i8a and spacers
{§5b. The ends of the projections {44 are peened
over fixedly to interrelate the ends of the trusses
{12 and (13 with the lower ends of the struts
i28. The trusses {12 and ({2 are provided with
unfianged central portions supporting a center
adjusting screw bushing 1i6 and flanged inter-
mediate portions substantially identical with the
truss 188. A suitable truss spacer { {1 maintains
the central portions of the trusses {42 and 143
in spaced relationship. In one arrangement con-
structed in accordance with the present inven-
tion, the yoke 188 was designed so that the hori-
zontal ends 188D thereof were displaced verti-
cally from the center portion i88a by substan-
tially three-eighths of an inch when the resist-
ance wire 183 was cold, thereby affording the
above mentioned very shallow angle. Under the
same conditions, in a construction embodying
the present invention, the ends of the yokes 12
angd §18 were disposed vertically above the cen-
tral portions thereof by substantially five-six-
teenths of an inch.

In addition to the double truss arrangement
at the lower ends of the strips (6% which pre-
vent skewing in one direction of the frame of the
thermomeotive device 88 (comprising the struts
106 and the trusses 68, {12 and 113), the upper
end of one strut {06 is connected by means of a
suitable tension wire {18 with the lower end of
the other strut 108 to prevent skewing in ahother
direction. The ends of this diagonally disposed
wire {18 may ke hock-shaped to engage suitable
slots defined in the upper and lower ends of the
bights of the U-shaped struts 196 as is clearly
indicated in Fig. 8 of the drawings.

To properly support the turns of the resistor
wire {53 in the form of a spiral on the frame of
thermomotive device, in spaced relationship and
insulated from the frame there are provided on
each side of the frame two vertically disposed
insulating strips (28 and {2( which are provided
with suitable notches for receiving integral ex-
tensions {22 of the struts 186 to prevent vertical
movement of the strips 120 and 21 relative to
the struts 186. Movement thereof in any other
direction is prevented by the turns of the resisi-
ance wire {183 wound thereabout. The insulat-
ing strips §20 may be designated as the clip in-
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sulators for insulating a plurality of wire receiv-
ing clips 123 from the struts {86. The wire re-
ceiving clips 123 are preferably supported in
vertically spaced notches defined in the insulat-
ing strips 121. The wire receiving clips 123 are
U-shaped and maintain the individual turns of
the resistance wire 183 in properly spaced rela-
tionship relative to each other. The turns of
the wire 183 alsp aid in holding the clips 123 in
position in the notches defined in the insulating
strips 121,

The lower end of the resistance wire 183 is
suitably fastened to a terminal boit 125 which
extends through the lower end of one of the
struts 106 whereby suitable electrical connection
can be made therewith. Similarly, the upper end
of the resistor wire {83 is connected to a suitable
terminal bolt 128 extending through the upper
end of one of the struts {88 whereby electrical
conection can be made thereto, Ag illustrated,
the ends of the resistance wire {28 are disposed
within suitable slots provided in the heads of the
terminal bolis 128 and 128 respectively and brazed
or soldered thereto.

It should be understood that the thermotive
device 69 may be supported in any suitable place
within the automatic toaster 25 so that the rela-
tive movement between the central portions {88a
and [§2a of the trusses {98 and {12 may be trans-
mitted to the depressor bar 58. If this depressor
bar B8 is located near the center of the toaster
as illustrated then the thermomotive device must
preferably also be located centrally of the toaster.
It will be apparent however that the depressor
bar 58 might equally well be disposed near one
end of the toaster as for example the cord end
in which case the thermomotive device 68 could
also be disposed at such end. The electrical en-
ergy required to heat the resistance wire 182 of
the thermomotive device 88 is wasted except for
the mechanical work obtained in producing rela-
tive movement of the centers of ihe trusses 108
and ({2, On the other hand no mechanicsl
work is obtained from the toasting elements em-
ployed in conventional autoinatic toasters which
ordinarily use 1100 or more watts of electrical
energy. In the copending Locmer applica-
tion, Serial INo. 11,646, filed Fshruary 27, 1948,
now Patent No. 2,590,334 and assigned to the
same assignee as the present application, there
is disclosed and claimed an arrangement in
which the thermoinotive device of the present
invention with minor changes also funetions as -
one of the toasting elements of the automatic
toaster. This is very desirable since the high
electrical energy required for toasting is more-
than sufficient to produce the desired mechanical
work of the thermomotive device. Accordingly
the thermomotive device of the present inven-
tion has been illustrated in this preferreq em-
bodiment whereby the resistor wire 123 also acts
as the center heating element of the automatic
toaster 25 disposed between the toasting cham-
bers 67 and €8. To this end, the central portion
{88a of the truss {88 is rigidly fastened as by
means of a bolt {27 to the center top frame
plate 53. So that the flanged portions §88¢ of the
yoke 188 do not interfere with the center top
frame plate 853, the frame plate 53 is provided
with a central depression §3b to which the bolt
127 is fastened. The center top frame plate 53 is
furthermore provided with depending projections
53¢ preferably punched therefrom as is clearly
shown in Pigs. 7 and 8 of the drawings. These
projections 53c are adapted to engage the ends .
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108¢ of the yoke or truss {08 to limit their maxi-
mum upward movement and consequently pre-
vent. the yoke 1088 from snapping over center.
Wwith this .arrangement the center 188c¢ of the
truss 108 is fixed and consequently all movement
oceurs at the bushing 116. In order to depress
the depressor bar 58 there is provided :a stud or
center adjusting screw (28 threadedly engaged
with the bushing {{6. This stud is provided ad-
jacent its lower end with a shoulder 12§ engag-
ing the depressor bar 58 and including a slefted
projection {88 extending through a suitable open-
ing defined in the depressor bar 58. By means
of the stud 128, suitable adjustment of the mo-
tion transmitted to the depressor bar 58 by the
thermomoiive device 62 may be controlled.

Tf the thermoomtive device 69 is also employed
as the center heating element then preferably a
center element barrier plate is provided to con-
fine a portion of the heat produced by the resistor
wire {88 to each of the toasting chambers 57 and
68 in case a single slice is being toasted. Such a
barrier plate may comprise two very thin reflector
plates §2{, one disposed on either side of the
wire {18 which may be used to support the same.
If desivred an additional wire {32 may extend
diagonally between the veflector plates (38§ as
clearly indicated in Fig. & of the drawings, to
better support the barrier plate. The ends of
the wire {32 may extend into notches in the
bights of the U-shaped struts 194 adjacent the
ends thereof similar to the notches for receiv-
ing the hook shaped ends of the wire {18. The
center element barrier plate {3{ has no function
as far as the thermomotive device of the inven-
tion is concerned but is employed only when the
thermotmotive device also acts as the center
heating element. Where the resistance wire (03
of the thermomotive device 88 is employed also
as a toasting element the turns of wire near the
bottom are spaced more closely than at the top
as is clearly illustrated in Fig. 8 of the drawings
in order to obtain more uniform toasting. This
is necessary because of the fact that the bread
slices are heated by convection as well as by
radiation.

The operation of the thermomotive device 68
of the present invention with respect to the
bread carriage 79 will be understood in view of
the detailed description included above. When
current flows through the resistor or heater wire
183 it is heated and expands thereby permitting
the struts {08 to move apart slightly. Such
movement of the struts (0§ causes a relatively
large upward movement of the shoulder 129 of
the stud or center adjusting screw {28 due to
the inherent tendency of the trusses or yokes
108, {12 and {13 to try to straighten out. In
an arrangement constructed in accordance with
the present invention movement of the shoulder
129 in response to change in length of each loop
or turn of the resistance wire 183 was about eight
times greater than such change'in length. Up-
ward movement of the shoulder {289 frees the
depressor bar 58 whereupon it is permitted to
move under the weight of the bread carriage 78
and any toast supported thereon until movement
of the carriage 79 is stopped by the sub-base
59. When the current flow through the resistor
wire 1823 is cut off the wire cools and contracts
so as to move the struts #98 toward each other
slightly. The shoulder 429 of the center adjust-
ing screw 128 is furthermore moved downwardly
and conseguently forces the depressor bar 5%
to move downwardly with the resul{ that the
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bread carriage 78 is moved against the upper
stops 88, whereupon the toast supported thereon
can readily be removed. -

It will be understood that the tensile strength
of nickel-chrome wire, from which the resistor
wire 183 is preferably formed, is substantially less
at high temperatures than when colid, and con-
sequently it is essential that when the resistance
wire {83 reaches a high temperature that sub-
stantially no tensile forece is applied therebo.
‘This is accomplished by so designing the resist-
ance wire {93 relative to the thermomotive de-
vice §9 that a substaniial expansion thereof
ocecurs after the bread carriage has moved o
the position shown in Pig. 4 of the drawings
against the sub-base §8. In g thermomotive de-
vice constructed in accordanes with the present
invention, all iensile stress was removed from

-the resistance wire 183 when the temperature

thereof reached approximately 11069° ¥, al-
though it ultimately reached an equilibrium tem-~
perature of ketween 1500°-16090° F. With this
arrangement the elastic limit of the resistance
wire {83 was not exceeded. -

By employing the resistor wire {83 of the ther-
momotive device 88 in a dual capacity both as
g toasting or heating element as well as the means
for producing mechanical work as is claimed in
the above mentioned copending Loomer applica-
tion, adequate lifting power for the bread rack
79 is provided without requiring any additional
expenditure for electrical power. - Furthermore
the mechanical arrangement is relatively simple
and to a large degree is self-compensating for
variations in manufacture. Thus, if one loop of
the spirally wound resistor wire {83 happens to
he wound tighter than the remainder and as a
conseqguence assumes more than its share of
stress, it will yield as that siress becomes exees-
sive and transfer some of it to the other loops of
the wire. Actually the thermomotive -device &8
is designed to- provide for two and one half to
three times as much movement as is actually
used. The main reason for this is to provide a
reasonably rapid and uniform rate of movement
of the bread carriage 79. A second reason is to
free the loops of the wire 183 of stress after their
temperature exceeds what is considered a safe
limit of between 11060° to 1200° P. When current
is passed through the heater wire {93, its temper-
ature rises with time approximately in accord-
ance with the exponential law:

T=Ti1—e %)
Also in cooling the temperature varies approxi-

mately in accordance with the following expres-
sion; :

T=Tekt

where T represents the instantaneous value of
temperature, Tr represents the equilibrium high
temperature (both such temperatures being rela-
tive to the surrounding or ambient temperature),
e is the natural logarithmic base, £ represents time
and k& is a constant. Actually the temperature
rise departs somewhat from that indicated by
the above equations because of the fourth power
relationship between absolute temperature and
heat dissipated as radiant energy.

On the fairly accurate assumption that an ex-
ponential law is substantially followed, reference
may be had to Fig. 21 of the drawings where there
is ilustrated a curve diagram X in which the tem-
perature rise and £all of the resistance wire 183

is plotted with respect to time. It is also assumed
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that the expansmn coeﬁiment ‘of the re51stance
wire {03 is uniform within the range of tempera-
tures that the wire is subjected to and that the
motion multiplication factor remains constant.
On these assumptions the curve X of Fig. 21 indi-
cates not only the temperature change of the re-
sistor wire 183 with time but also the correspond-
ing available motion of the bread carriage 79
with respect to time. Referring now to the curve
diagram Pig. 21 it may be noted that the available
movement of the carriage 79 upon heating of the
resistor wire 103 is represented by the vertical dis-
tance from O to C. The actually used movement
in a properly adjusted thermomotive device such
as 80 is represented by the vertical distance from
A to B. It is apparent at once, therefore, that
the time allowed for the bread carrier to move
from a position corresponding to A to a position
corresponding to B is very much less than the
time required for heating the element {03 from
room temperature to a temperature approaching
its final temperature. Further in the range from
A to B the temperature rise approaches a straight
line relationship which means that the rate of
rise and consequently the velocity of movement
is substantially uniform in this range whereupon
the bread slice is caused to move at a uniform
rate of speed within the actual range of motion.
As a result of all this, when the resistance wire
{03 heats up during the period represented by
the range from O to A in Fig. 21 of the draw-
ings, the net result is simply a gradual release
of the pressure of the hread carriage 19 against
the stops 88. As the temperature of the resist-
ance wire 103 passes beyond the point A of the
curve X downward movement of the bread car-
riage 79 results. When the resistance wire 103
reaches a temperature of the order of 1100° F
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the bread carriage 79 engages the sub-base 58

which limits its maximum downward movement
so that subsequent heating of the resistor wire
103 causes the individual turns to expand thereby
removing any stress on them due to the weight
of the bread carriage and the bread slices being
toasted since this weight is supported by the sub-
base 50 which is now engaged by the bread car-
riage. The point C in Fig. 21 represents the
final temperature of about 1600° P. and in this
highest range of temperature from 1100 to 1600°
the resistance wire 183 is under no more longi-
tudinal stress than in any conventional toasting
element. . L .

Upon cooling of the resistor wire 183 from the
point C’ to B’ of the curve X no resultant move-
ment of the bread carriage 79 occurs and it con-

 tinues to engage its lower limit stop, namely
the sub-base 59. As is obvious from the curve
of Fig. 21 the time of cooling during this range
is very short so as to be substantially negligible.
At the point B’ the resistance 102 has cooled
and contracted sufficiently to begin to encounter
the stress applied through the yokes 12, i3
and 188 and the struts 106 of the weight of the
bread carriage 79 and the bread slices carried
thereby, and from B’ to A’ the contraction of
the resistor wire 183 causes relative separation
of the center points of the trusses or yokes 108
and 162, with the result that the depressor bar
52 is moved downwardly to lift the bread car-
riage 19 and associated bread slices from the
position shown in Fig. 4 of the drawings to the
position shown in Fig. 3. From the point A’
to O the resistance wire (03 cools still further
and more slowly as is clearly indicated by the
curve X but no further movement of the bread
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carmage 19 Tesults since such movement is pre-~
vented by the stops 83. Instead further contrac-
tion, at these relatively low temperatures, of the
resistance wire 183 serves to increase the pres-
sure of the bread carriage 79 against its upper
stops 88. This pressure involves the application
of a considerably greater stress on the resistance
wire than that due to the weight of the bread
carriage alone. This pressure may be adjusted
by means of the center adjusting screw 128 and
it should at least equal the weight of two bread
slices of the largest size which could be accom-
modated by the automatic toaster 25 so that when
such bread slices are placed on the bread. car-
riage 78 sufficient force will still be present to
hold the bread carriage against the stops 88 un-
til the thermomotive device 60 functions to per- .
mit movement to the toasting position.

It will be.understood that if someone were to
foreibly depress the bread carriage T8 while the
heater wire 163 was cold that an increased stress
would be applied thereto. If desirable a.suit-
able relief spring could be provided to relieve
such additional stress on the wires. However,
this has been found to be unnecessary due to
the high resilience of the structure, especially
in the parallel motion arms 80, and 81 where-
upon such additional stress is only partially
transmitted to the turns of the resistance wire
103 even under such abnormal conditions. - Fur-
thermore at these low temperatures (room tem-
perature) the resistance wire {03 is able to with-
stand much higher stresses than when heated
well above 1100° F. If for example the toaster
were incorrectly adjusted at the factory so that
the bread carrier motion is shifted from its proper
range A—B to the higher temperature portion
of the curve X of Fig. 21 of the drawings whereby
an excessive stress would be applied to the re-
sistance wire 103 when hot, this condition would
automatically correct itself. Such stress, if ex-
cessive, would cause the wire 183 to yield slightly,
and in so yielding, will bring the useful portion
of the curve within the range A—B where it
belongs.

The stress on the resistor wire {03 can be
turther reduced by applying a tension spring be-
tween the sub-base 59 and the U-shaped bend
8ta of the parallel motion arms 81. This spring
if properly designed can be made to partially
offset the weight of the bread carriage and as-
sociated parts. In an arrangement constructed
in accordance with the present invention and de-
signed for 115-volt operation, it was found that
the stress due to the weight of the bread carriage
19 was sufficiently below the safe value of stress
on the wire {03 so that the spring mentioned
above was unnecessary. However in designing
a model for higher voltages, as for instance 220
volts, where the heating element must of neces-
sity ke of much smaller cross section, it may be
necessary to add such a tension spring.

Sziecz‘ally shaped dual linear heat sources

From the above discussion it is apparent that
the resistor wire 182 also functions as a center
heating element for toastmg one side of any
bread slices disposed in the toasting chambers
67 and 68. To toast the other sides of the bread
slices,” so. called “end toasting elements” are
conventionally -provided  which would be dis=
posed at the thermostat end and the cord end of-
the toaster adjacent the toasting chambers 67
and 68 respectively. Before describing the end
toasting elements of the present invention, at-
tention is directed to the fact that the automatic
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toaster 25 employs. the radiation . control .prin-
ciple. of the above mentioned copending Koci. ap-
plication whereby .a fthermoresponsive device.is
dependent upon fthe surface .temperature 61 a

substantial area o6f the Tbread . surface heing .

togsted. The present 'invention -contemplates
collecting & large amouint of radiation emitted
“from 3 -substantial area of the bread surface
“being toasted and applying the same to a bi-

“metallic element. or :thelike without permitting ;

_such bimetallic element or thermostat to receive

any heat-energy radigted Trom the toasting ele-
ments. Tt has been cbserved that . the “total
yadiant energy emitted from the ‘bread surface
by virtue of its temperature rise .is relatively
-small'and the radiant power is measured in milli-
watts, and also that for relinble operation-on this
prineiple it is necessary to collect and direct as
large an amount of this energy as possible on the
“thermal —control -element. ‘Conseguently .con-
-ventional ‘togsting elements-such -as “the resist-
“ance wire: 103 associated with the ‘thermomotive
device. 60 ‘can not be employed since it ~would
“pe difficult to-provide an arrangement whereby
-direct radiation ‘therefrom -is not received by
“the bunetalhc element and still-wherein the heat
energy radiated from a-large surface area-of’ the
‘bread surface being toasted -is' supplied to the
‘element. Accordingly ‘it is necessary to provide
‘an end ‘toasting element for the thermostat-end
of the ‘toaster 25 ‘which provides uniform ‘toast-
ing ‘over the entire bread surface while still per-
mitting a large amount of radiation from a sub-
stantinl area of ‘the bread-surfzce being ‘toasted
to reach the thermal -control -device disposed-at
‘the thermostat end of ‘the ‘toaster ‘without per-
mitting direct radiation from such end toasting
element to reach said device.

Sinee it is conventional in automatic toasters
1o contrel the ‘toasting operation of a two-slice
toaster in dependence upon ‘the actual condi-
tions affecting -only -one -of ‘the two slices “this
feature is embodied “in ‘the-awtomatic toaster of
the present ‘invention. :Consequently when only
5 single bread. slice ‘is ‘to 'be toasted it -must be
inserted in the toasting chamber 87 adjacent- the
thermostat end of the ‘toaster. "If a -single slice
is toasted and inserted in -chamber '§8, nothing
will ‘happen :so the operator will 1mmed1ately be-
come -aware of the fact that it should be in-
gerted “in “the -other toasting ‘chamber. “"With
such -an ‘arrahgement it will” be gapparent that
only ‘one of ‘the ‘end “todsting -elements, namely
the one ot the ‘thermostat end, need be of the
special ‘construction “referred to “above and de-
seribed “in ‘detail “hereinafter. . ‘As iHlustrated :in
the drawings however, -substantially identical
end ‘heating units are provided primarily “to"re-
ducethe number of different-parts required since
as will-be understood from-the @bove "discussion
the-central “heating -slement s of “necessity :of
special construction.

In accordance with the:present. invention, and
as disclosed.and claimed in a.divisional applica-
tion now Patent No. 2,590,328, the end heating
units each include a pair of linear heat sources
comprising spaced apart vertically ‘disposed re-
sistor elements so as:to afford a substantial area
therebetween to-permit heat radiated from the
- surface-of the bread slice being toasted to reach
a suitdble thermal responsive-control -device. “As
illustrated the two heating elements of each end

heating unit-are “identical ard for reasons de-

seribed in greater detail hereinaiter comiprise a
resistor wire wound in the form-of an-ellipticadl

spiral about a core of strip -insulating material.
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.ments . (4%a,
“heating  units,. each.end heating unit is in the

tive reflector surface is.a plane suirface.
-erably the.refiector 143 is-formed of bright rolled
.aluminum -or.the -Tike .and.is .provided with a
pair. of -spaced integral . downwardly extending
projections 143a at ‘the lower edge thereof and

.with the narrow diameter of the elliptical spiral

being disposed parallél to fhe “bread.slices and
consequently the toasting. .chambers 67 .and..68.

"The. ‘heating .elements- of fhe thermostat .end

toasting wunit .are _designated.as {80a and. 140D
respectivély while fhe Theating elements.of the
cord .end toasting. unit.are desighated as (4la

-and 1410 respectively. "“These heating elements

are designated. schematically .in Fig. 19 of the

.drawings and. are shown in detail in Figs. 7, 15,
"16,-17 and 18. '

For the purpose-of supporting-the heating ele-
1400, 14ia -and 1816 of the end

form. of a unitary assembly comprising. in addi-
tion to ‘the heating .elements.suitable support-
ing and reflecting devices. . Considering first the
cord end heating. unit generglly . designated in

Fig. 15.0f the drawings by the reference numeral
142, it .may.be noted that.it-comprises in addi-
‘tion to the heating .€lements 14f{a .and 14ib a

combined reflecétor .and support 143 whose effec-
Prefer-

similar integral upwardly -extending projections

“184. at the upper-end thereof. . .In order to pro-

vide _suifficient_strength_the reflector {43 is pref-
erably provided with vertically extending flanges
145 at the edges fhereof and horizontally extend-~

ing 1ibs 148 adjacent.the upper and lower hori-

zontal edges thereof which ribs preferably include
extensions.into ‘the.projections 143a-and 144 as
is clearly shown in the drawings.

“To. support the réflector 143 at the. cord end
of ‘the-automatic toaster 25 parallel to the toast-
ing. chamber. 68, the.siib-base 50.is preferably
provided with suitable openings 5lic to receive the
projections 133. Similarly. .the cross top frame
plate 52.is provided with openings 52b (see Fig.
7 .0of the drawings) for .receiving the projections
144, “With this arrangement it will be.appar-
ent that the ‘heating -elements 14le and 141D
are suitably -supported ‘from  the refiector 143
and the heating. unit 142 is "firmly supported
by-the toaster frame adjacert the toasting cham-
ber-§8. - ‘Although the heating elements (4la and
181 .and similarly the heating elements 140¢

. and 140b. are illustrated as being vertically dis-

posed, they could equally well be disposed in
horizontal planes and still provide the necessary
space ‘therebetween. for permitting . heat energy
radiated from the surface of the bread.slice be-

. ing toasted to reach the thermal responsive de-

vice ‘while permitting “the .employment of simple
means for preventing: the.radiant energy from
the heating elements themselves from reaching
the thermal responsive device. “The vertical dis~

“position of the heating. élements . is believed to

be :preferable in that they. are-léss likely to.pro-
vide.a ledge for.catching.crumbs and also they
readily permit variation.in spacing between ad-

. jacent turns to provide for'convection heat trans-

fer ‘which is_always.present -when the elements
are spaced from the material to be heated. For
this reason the vertical arrangement is disclosed
in the drawings .and. furthermore the heating
elements 146a, (40b, i8ta and 141b have the
lowermost turns thereof spaced ‘more closely to-
gether than ‘the upper-turns us is-clearly shown
in Figs. 15°to 18 of the drawings, in 3 manner
similar to “the' center heating element {03 dis-
closed in Fig. 8 of the drawings.
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In order to support the heating element {4ia
a pair of brackets 148 are provided spaced verti-
cally from each other and suitably riveted to
the reflector 143 by means of rivets 148. Since
the brackets {48 are preferably employed both
as a mechanieal support for the heating element
associated therewith as well as electrical con-
nections for the terminals thereof, suitable in-
sulating washers and bushing arrangements {59
and {81 are provided as is clearly shown in Fig
16 of the drawings. Identical brackets 148 and
fastening means therefor are provided for the
heating element i14{b. The ends of the heating
elements [4ia and (4ib are preferably bent into
the form of hooks which are hooked over the
brackets 148 as is clearly shown in Fig. 16 of
the drawings and are preferably spot welded
thereto to insure proper mechanical support as
well as satisfactory electrical connection thereto.

In order that the reficctor 143 may be effec-
tive uniformly to reflect heat energy radiated
from the entire vertical extent of the heating ele-
ments (#le and [4i{D, it is desirable that the
heating eiements be uniformly spaced from the
reflector. To insure such uniform spacing there
is preferably disposed within the turns of the
heating elements {4{a and {41b a suitable core in
the form of a strip of insulating material 153
with the narrow dimension of the strip being
directed toward the reflector i43. This strip
will prevent bending of the heating elements
in a direction toward and away from the re-
flector {43. Bending of the elements {4{a and
141b in the other direction will not adversely af-
fect the heating thereof in the same manner as
bending in the direction prevented by the strips
153. These elements i4{a and 141b may be ini-

tially wound on this strip to present the spiral -

winding of elliptical eross section.

The heating elements {4%a and {48b associated
with the thermostat end heating unit generally
designated at 155 in Fig. 17 of the drawings is
substantially identical with the heating unit 142
and comprises a similar plane reflector 156 hav-
ing downwardly extending projections (57 en-
gageable with openings 58d defined in the sub-
base 58 and projections (58 a{ the upper end
thereof engageable with openings §{b in the top
cross frame member 5i. Suitable brackets 159
identical with the brackets {48 are fastened in
an insulated manner to the reflector 58 by means
of rivets 168 and insulating washers 16! and 162.
The reflector £56 is furthermore provided with
vertical flanges 183 to give strength and rigidity
thereto and in addition suitable horizontal ribs
154 are provided adjacent the upper and lower
edges thereof which have extensions leading into
the projections §57 and {88. Each of the heat-
ing elements {38a and 1405 preferably is wound
on a core 188 in the form of an insulating strip
identical with the insulating strips 153 described
in connection with the heating unit assembly
{42. Substantially the only difference between
the heating unit assemblies {42 and {5% resides
in the design of the reflector {58 of the heating
unit assembly 155 which includes a rectangular
opening 158 therein between the heating ele~
ments 148a and 1480 which, as will become ap-
parent from the following description, provides a
window of relatively large opening for collecting
the energy radiated from the surface of the bread
slice being toasted in the toasting chamber 67
and direct it to the main portion of the thermo-
stat. The means for preventing radiant energy
from the heating elements 140¢ and {48 or the
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central heating element 103 from reaching the
thermostat end-of the toaster 25 and affecting
the thermal responsive device associated there-
with will be described in greater detail herein-
after although they are preferably associated
with the reflector i156.

1. Electrical circuit

It will be understood that any suitable means
of supplying electrical energy to the heating ele-
ments 103, 140a, 140b, i4ia, and (41b may be
provided. These individual heating elements may
be connected in parallel, in series or in some sort
of series-parallel combination. The particular
manner of supplying them with electrical energy
may best be understood by reference to Fig. 19 of
the drawings where the heating elements are
schematically illustrated and designated by the
same reference numerals as in the structural fig-
ures of the drawings. As illustrated the heat-
ing elements are all connected in series with one
another and to a suitable source of power through
a conventional appliance cord 178 which includes
the well-known plug connector {11 for connection
to any suitable electrical outlet. As illustrated
in Fig. 19 of the drawings the electrical circuit
comprises in addition to the heating elements a
single control switch generally designated as 172
and comprising relatively movable contacts 173
and 174 to be described in greater detail herein-
after. When the contacts of the control switch

172 are open the circuit through the serially

arranged heating elements is interrupted. Con-
versely, when the switch 172 is closed the circuit
through the serially arranged heating elements is
closed and if the plug connector 171 is connected
to a suitable source of energy, current will fiow
through the heating elements in a well under-
stood manner. Because it is not common prac-
tice to supply direct current as the source of elec-
trical energy, and because of the added cost of a
structure having a switch suitable for both al-
ternating and direct current operation the illus-
trated embodiment includes a switch suitable for
alternating current only.

For the purpose of serially interconnecting the
various heating elements, suitable bus bars are
provided which are preferably -disposed in the
automatic toaster so as to be suitably spaced from
any adjacent conducting portions for satisfactory
insulation therefrom and furthermore so as not
to interfere with any of the moving parts of the
toaster as well as to be free of the toasting cham-
bers and the like. To this end the upper end of
the toasting element {40b is connected by means
of a suitable bus bar {75 with one terminal of
the switch 172 to be described in greater detail
hereinafter. Preferably the bus bar (76 is con-
nected to the upper bracket 159 associated with
the heating element {40b by means of the same
rivet 169 that supports the bracket from the re-
flector {56. The lower ends of the heating ele-
ments 40a and 140D are interconnected by means
of a bus bar {71 as is clearly shown in Figs. 17
and 18 of the drawings. To interconnect the up-
per end of the heating element 140¢ and the up-
per end of resistor wire 193 there is provided a
suitable bus bar {718 having one end thereof suit-
ably connected by means of the rivet 168 to the
upper end of the heating element (492 and the
other end suitably connected to the terminal bolt
126 as is clearly indicated in Figs. 7 and 8 of the
drawings. - It will be understood that since the
bus bar 178 is disposed adjacent the upper end
of the automatic toaster and extends from the’
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“thermostat -end ‘heating element to the central
“hesting element, that means must be provided to
~prevent it’ from interfering with the insertion of
-bread slices into the toasting chamber §7. As il-
Tustrated the bus bar 178 has a substantial por-

tion thereof where it passes the tossting cham- -

ber 67 disposed -outside-the side frame plate &8.
To this end, suitable notches 188 and 181 are cut
into the upper edge of the side frame plate 48
to- permit the bus bar 178 to extend outside the
frame plate and to Teturn inside the frame plate
as is-very obvious from Figs. 5, 6 and 7 of the
‘drawings. A suitable insulating strip 182 of mica
or the like is disposed between the bus bar (728
and ‘the side frame plate 48 to provide the de-
sired electrical instlation.

"The lower end of the heating element {82 is
illustrated as being-electrically interconnected by
means of a bus bar 184 with the lower end of the
heating element 141¢. Oneend of the bus bar 184
is connected to the terminal bolt 145 of the resis-
+tor 188 while the other end is suitably connected
by means of the rivet 148 with the bracket 148
and consequently the lewer end of the heating ele-
ment 14ta. ‘A suitable bus bar {85 interconnects
the upper ends of the heating elements 44{¢ and
1&1b. The lower-end of the heating element (41
is connected by means of a lead bus bar {86 with
o suitable terminal stud 4287 supported by the sub-
hase ‘59 adjacent the cord -end -of the foaster.
Preferably the sub-base 59 and the insulating
base “30 “are arranged to define an insulating
chamber generally designated at 88 in Fig. 9 of
the drawings. This insulating chamber is de-
fined - essentially by ‘a <cup shaped member in-
tegrally formed with the base 88 which includes
an opening {83 1o permit access of the appiiance
cord 190 thereto. The'top or cover of the insulat~
inz recess {88 is ‘défined by an insulating plate
180 fastened to the underside of the sub-base 38§
by “the mounting stud 187 and an additional
mounting stud 181 which is clearly shown in Figs.
5,6 2nd 7 of the drawings. One conductor of the
appliance -cord 178 is connected-to the conductor
stud {87 within the insulated chamber {88 and
the other conductor -of the appliance cord {30 is
similarly connected to the conductor stud {8{ also
within the insulating chamber 188. To complete
the electrical circuit from the conductor stud {8
to ‘the terminal of the switch contact 174 there is
provided-a suitakle insulated conductor 132. This
insulated conductor 132 preferably extends out-
side the recess 188 through a suitable opening de-
fined in ‘one of the side walls of the recess 188.
Preferably the conductor {92 is suitably supported
along the edge of the base so as not to interfere
with the operative parts of the toaster, since it
must extend from the cord end of the toaster to
the thermostat end asis illustrated in Figs. 3 and
4 of the drawings. For the purpose of relieving
any strain which might be -applied to the ap-
pliance cord {76 from adversely affecting the con-
nections thereof to the terminal studs {87 and
{84 2 suitable strain reliéf 198 is provided which
is, asiRustrated in Fig. 5 of the drawings as riveted
to the:sub base 58 and clamped to the appliance
cord 170.

2, Theory underlying uniform heating by linear
“heat sources

“As 'wes mentioned-above the thermostat end
hegting wmit 195-having two.linear heat sourcss
associated therewith-very satisfactorily provides
theneeessary-area therebetween for the rectangu-~
lar:opening 168 through-which heat energy radi-
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“ated from a substantial area of the surface of the
“bread slice ‘disposed in the toasting chamber §7

may reach the control unit to be described here-
inafter. - However, in-order to understand why the
specially shaped linear heat sources of elliptical
cross'section are employed it might be pointed out
that linear heat sourcesof circular cross section
have been employed herctofore, and in this re-
gard - attention is directed to Jepson Patent
2,368,026 assigned to the same assignes as the
present application. To-obtain uniform toasting,
however, the linear heat sources employed here-
tofore have required the utse of specially shaped
reflectors which might-comprise parabolic, curved
or compound curved surfaces. It will ke under-
stood that in such-arrangements direct radiation
from the linear heat sources themselves does not
perform uniform toasting -and the specially
shaped reflectors are relied upon to supply the
additional heat energy reguired at those places
not -satisfactorily heated from the toasting ele-
ments directly. If the reflection coefficient of the
specially shaped reflectors remains constant at
all times then such prior art arrangements would
be entirely satisfactory. However, it is g well
known fact that the refiection coefficient of any
reflecting surface is likely to change with both
age and use. If the toaster is-empioyed to toast
raisin bread, for example, the reflectors will soon
e covered with raisin particles causing a sub-
stantial change in the reflection cocflicient even
assuming that any such change is uniform over
the entire reflecting surface which may not al-
ways be the case. When this occurs those por-
tions of the bread slice depending for heat re-
fiected from the specially shaped reflectors will
be heated-less than when the reflectors were new.
Since the direct radiation from the heating ele-
ments or heat sources- does not substantially
change with age or use it is apparent that non-
uniform toasting will eventually oceur with a de-
sign which originally produced uniform toasting
by employing specially shaped refisctors and
linear heat sources.

-‘The solution to this problem of producing uni-
form toasting regardless of the age or use of the
toaster is the'provision of an arrangement which
provides uniform heating in the ahsence of any
reflectors and rélies upon the reflectors only to in-
cresgsethe efficiency of the operation. To this end
plane reflectors #43 and (58 as descrihed ahove
are employed and. specially shaped radiators or
linear heat sources are employed.

"It is known thet if the linear source of radia-
tion is eylindrical in eross section, the intengity is
uniform-in all-directions therefrom for the same
distance from-the element. If on the other hand
the cross section of the hesat source is s line of
infinitely small thickness and finite width the
radiation intensity in any directicn varies as the
cosine of the angle hetween the normsl to the flat
face of such an element and the line defining the
direction between ‘the heating slement snd the
particular point where the intensity is under con-
sideration. "The radiation from a eylindrics] cross
section heating source is schematically indicated
by the circle M in Fig. 22 of the drawings and the
rgdiattion from g source having a line eross sec-
tion 1s represented by the figure eight diagram N
shown in-Pig. 23 of the drawings. Tt would ap-
pear from Figs. 22 and 23 that a heat source or
radiator intermediate those disclosed in Pigs. 22
and 23 and disposed ‘with réference to the bread
slice as indieated in Fig. 24 of the drawings should
provide g reasonably ‘uniform- intensity of radia-
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tlon at the bread surface. It was found experi-
mentally that if the original circular cross section
spiral heating element of linear configuration
were compressed by an amount so that the long
dimension of the cross section was about two and
one half times the narrow dimension that very
uniform toasting was obtained using two vertical
elements separated from each other by about two
inches and the toasting was just as uniform re-
gardless of whether reflectors such as 143 and {56
were employed or not.

It will be understood that a theoretical analysis
of the toasting characteristics of the linear heat
sources of the present invention can readily be
accomplished since the intensity of radiation at
any point on a surface to be treated may be ex-
pressed by the following formula:

COS
J=KCre

where J is the intensity of radiation at a2 point on
the surface under consideration along which uni-
form radiation is desired, K is a constant, P is the
projection of the heating element as viewed from
the point in question on the surface under con-
sideration; o is the angle between a line normal
to the surface under consideration at the point
under consideration and a line interconnecting
said point with the heating element, and d is the
distance along the line interconnecting the point
on the surface under consideration and the heat-
ing element. Neglecting P for a moment, i. e., con-
sidering a source of circular cross-section ag in
Fig. 22, the intensity is a maximum when o is
zero degrees and the distance d is a2 minimum. If
the heat source shown in Fig, 23 of the drawings
is employed it is apparent that when a equals zero
the intensity J is substantially zero since the pro-
jected area P is substantially zero. The maximum
intensity of radiation would be at points to the
righ$ and left of a point corresponding to « equals
zero. With the heat source shown in Fig. 23 the
projection P is a variable as is also the case with
the heat source of Fig. 24. However, with the
heat source of Fig. 22 the projection P is constant,.
In calculating the particular design of heating
element necessary for producing uniform heating
along a surface it may be considered that each
point on the bread slice surface being toasted is
heated directly from the two linear sources of en-
ergy and from a plurality of image sources dis-
placed in g predetermined manner. The image
sources are of course due to reflections from var-
ious surfaces within the toaster. From an ex-
amination of Fig. 7 of the drawings it is apparent
that heat from the linear heat source 140a reaches
the adjacent surface of a bread slice disposed in
the toasting chamber 67, directly therefrom and
also by reflection from the reflector 156, the angu-
lar surfaces 46a and 4T¢ adjacent the thermostat
end of the toaster and from those portions of the
side plates 46 and 47T exclusive of the extensions
48a and 47a but to the left of the toasting cham-
ber 67 as viewed in Fig. 7 of the drawings. Effec-
tively therefore for two linear heat sources such
as 148a and {40b each point on the bread surface
may be considered to be heated by two direct
sources of radiation and ten image sources. The
intensity of the radiant energy at any point from
the ten image heat sources mentioned may be ex-
bressed by the above mentioned radiation in-
tensity formula which in the case of reflected en-
ergy is multiplied by the particular reflection co-
efficient of the reflecting surface involved. Obh-

viously. the reflection coefficient of:the reflecting

26
surface 156 will be much higher than that of the
frame portions mentioned above which are not
especially designed for reflecting action. The ex-

, berimental results conform very closely to the re-
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¢ sults obtained by the analytical method consider-

ing ten image sources and two direct sources for
each heating unit. With the end toasting ele-
ments of the present invention toasting is prac-

_ . tically just as uniform regardless of whether the
10

reflecting plates are employed or not and reflect-
ing plates are employed solely to increase the effi-
ciency of the end heating units. This construc-
tion yields toast of a uniformity equal to that ob-

.. talned with toasting elements of conventional de-
15°

sign. In addition it provides a relatively large
space between the two linear heat sources for the
location of the large opening i68 to collect radia-
tion from the bread surface being toasted to
reliably operate the control element. In addition

‘the construction is very simple and inexpensive

from a manufacturing standpoins.

An important feature of the automatic toaster
described thus far is the fact that it has a rela- _
tively small heat capacity as compared to other
automatic toasters available on the market, This
is very important from the standpoint of the time
required to toast the first slice of bread when the

- toaster is essentially at room temperature as con-

trasted with the time required for toasting. after
the toaster has been employed to successively
toast a plurality of slices of bread one after the
other. With the present invention the time re-
quired for toasting the first slice of bread is only
40% longer than for toasting after the toaster
has reached an equilibrium temperature follow-
ing the toasting of a plurality of slices of bread in .
quick succession. In conventional toasters now
available the first slice requires about twice as
much toasting time as is required when an equi-
librium temperature has been reached following
the successive toasting in quick succession of g .
plurality of slices of hread. .

3. Shielding against direct radiation from heating
elements : :

It will be understood that the heating elements
described above readily permit of adequate shield-
ing of the control device to be described herein-
after so as not to be affected by direct radiation
from the heating elements of the toaster. In
other words with the arrangement described
above it is possible to permit substantially. only
radiation from the bread slice surface being
toasted to pass through -the opening or -window -
168. To further insure that radiant energy from
the heating elements 140¢ and 140b cannot pass
through the opening or window 168 the vertical
edges of the opening (68 are brovided with flanges -
193 which extend from the reflector 156 in the

'same direction as the heating elements {460 and

1406 which is clearly shown in Figs, 7,17 and 18
of the drawings. These flanges 193 cut off any
possible direct radiation from the heating €le~ .
ments, {40a and 1406b, which might have g tend-
ency to pass through the window 168. . In order to-
prevent radiant energy from the central heating -
element 103 from passing through the opening 168
in the event that a short bread slice ig disposed:
within the toasting chamber 67 there is provided
a shield 194 comprising an angle member hav-
ing a substantial portion extending horizontally
from the top edge of the opening 168. This shield
194 has a vertical flange suitably riveted as by
rivets 194q to the reflector-155. It will be-under-
stood as the following description proceeds that
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the opening or window. 168 cooperates with a suit-
a,ble shield associated withi the control device de-
scribed below to prevent, other than the desired
radiation from reaching the control device for
the automatic toaster.

It is possible in the event that the toast is
quickly removed from the toaster at the end of a
toastmg operation that sufficient radiant energy
from’ the central heating element (83 might pass
through the opening or window 1§8. To prevent
this a, suitable shield 87 ¢ (Figs. 5 and. 7) is fas-
tened to the bread rack 63. The shield {87 com-
prises a. depending vertical portion {87¢ which is
disposed.so as to substantially effectively close
the opening 168 to direct radiation from the cen-
ter heating element 103 when the toast rack 63 is
in-its upper position shown in Pig. 5 of the draw-
ings,  “When the bread carriage moves to its
lowermost position the depending portion {97a ex-
tends through the opening 85 defined in the sub-
base 50.

In order to cause any crumbs which might have
a-tendency to fall through the window or open-
ing 168 °to be deflected into the toasting chamber
67 the bottom edge of the window 68 is pr ovided
with'an angular projection 199.

CRUMB TRAY ASSEMBLY

For the purpese of catching and retaining any
crumbs . whieh invariably fall from the bread
slices or- toast, there is provided a crumb tray
assembly disposed in the base 30 of the toaster
beneath-the sub-base 50. As best shown in HFigs.
9:and 10 of the drawings, this crumb tray as-
sembly comprises a bottom cover hinge plate 209
which is suitably fastened to the sub-base 50
by suitable serews 201. These screws 2081 pref-
erably also engage suitable ears (not shown) on
the molded base 30 to properly position the same
relative to the sub-base 58 and conseguently rei-
ative to-the frame 45. The molded base 3§ is
openr at the bottom and this opening is closed by
a releasable cover member 282 hingedly related

to the bottom cover hinge plate 238 as is cleariy.

shown at 203 in Pig. 10 of the drawings. In orday
releasably to latch the cover member 282 in the
positien: shown in Fig. 9-of the drawings, the
outer surface.of the wall i88a defining the cham-~
ber:for the terminal studs-18T and 191 where they
are electrically connected- to-the appliance power
cord 110;.is provided with an indentation 28%
for receiving a spring latch 208 fastened to th
cover: member 202 to latch the cover member in
the: closed: position shown in Fig. 3 of the draw-
ings.. Preferably. the cover member 282 is pro-
vided :‘with an extension 202a¢ which extends be-
yond the: end of the base 30-s0 as to be manuszlly
actuated by the.operator’s finger to open the bot-
tom. cover: in. 8 simple. manner without inverting
the: toaster. Suitably supported from the top
of the bottom cover member are a pair of cruib
trays. 207 and 208 which are suitably fastened to
the bottom cover member 202 by riveting, spot
welding:or - the like. These crumb trays are dis-
posed:beneath. the:openings 55 and 56 respective-
ly-in the sub-base 58 so as to: be directly beneath
the toasting chambers 671 and 68 respectively,
thereby: receiving: any crumbs which might fall
from: the bread -being toasted. It will be appar-
ent. that the. operator- can readily empty the
crumb trays- by opening the releasable bottom
cover-member 202.

THERMOSTAT ASSEMBLY
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As was mentioned above the control of the. 78

28

toasting operation of the present invention is:
based upon. surface. temperature radiation from.
a, substantial area. of the surface of the bread
slice being toasted, and comprises a thermostat.
assembly generally indicated -at 209 and best
shown in Figs. 11 to 14 inclusive of the drawings.
This thermal responsive element is adapted to
control the switch (72 in response to the heat
radiated from one surface of the bread slice being
toasted in the toasting chamber 61 which radi-
ated heat energy passes through the window or
opening (68, in the reflector 156. The greatest
difficulty encountered in employing such a con-
trol mechanism as.is disclosed in the above men-
tioned Koei application, is due to. the small radi-
ant energy available to produce the desired re-
sponse. Consequently, it. is necessary in order
to obtain maximum reliability, that the radiant
responsive element, generally designated at 219
in the drawings, collects as much of the surface
temperature radiation from the bread. slice sur-
face as possible and it was for this reason that
the specially designed heating unit 155 described
above is provided to permit the employment of
the window or opening {68.. The radiant con-
trol element or thermal respensive device 219
must furthermore be provided with compensat-
ing means so as to compensate properly for wide
variations in temperature surrounding the con-
trol element. Consequently the housing for the
thermal responsive -device 210 should be kept at:
the lowest possible temperature, whereby the
compensation for ambient temperature may: be
kept as low as possible.

To this end the thermostat assembly 203 com-
prises. a. vertical switch mounting bracket 2t1-
formed of a relatively heavy and rigid material
having a high coefficient of heat conductivity.
Preferably this mounting bracket is formed of
rolled aluminum to readily dissipate as fast as:
possible heat collected by the thermostat as-
sembly, thereby reducing the compensation re-
quired for the thermostat 210. As illustrated
the bracket 241 comprises a long vertical column
having a lateral extension 2{i¢ at the lower end
thereof and a shorter lateral extension 2i1b af
the upper end thereof. The vertical arrange-
ment is employed since it provides less horizontal
surface. for collecting any crumbs which, might
accidently enter the portion of the toaster in
which the thermostat assembly- 209 is disposed.
The lateral extension 2{ia. provides a - suitable
mounting means for the bracket 211 as is best.
shown in ¥ig. 9 of the drawings. The flange 2§l
is suitably fastened as by screws 212 in intimate
heat. conducting relationship with the cover
hinge plate 280 whereby in addition to support-.
ing the bracket 21{ an additional heat. transfer
surface is provided. to insure still more rapid
dissipation of heat collected by the mounting
bracket 211. The mounting bracket 211 is fur-
thermore supported -between extensions. 58f of
the sub-base 80 in: the form of notched fingers
as may be observed in Figs. 3, 4, 7 and 9 of the
The sub-base §8-is furthermore pro--
vided with a V-shaped.notch 58g at the thermo-.
stat.end of the toaster to permit the bracket 21t
to extend down to.the cover hinge plate: 200: as
described above and. the: fingers 507 are disposed
within the V~shaped: noteh 50g. To further sup-.
port the bracket 241 a- suitable thermostat. ad-
justing screw 213 is threadedly engaged with a
suitable  opening defined in the lateral flange:
2119.. The end of the adjusting screw: 213 which.
is provided with & suifable screw: driver engaging: .
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slot extends through an opening in the horizontal
extension 49¢a of the top end cross frame plate 61.
This opening 49¢ is very slightly larger than the
adjusting screw 213 to permit limited movement
of the upper end of the mounting bracket 211.
A suitable lock nut 215 is provided as shown in
Figs. 3 and 4 of the drawings to maintain the
adjusting screw 213 in any desired adjusted po-
sition the purpose of which will become apparent
from the following description.

The radiant energy responsive device or
thermostatic element 210 comprises a single
thermostatic strip properly varying in width
from the ends thereof to the middle (Fig. 14 of
the drawings) so as to obtain the right degree
of compensating action with respect to the
ambient temperature. This thermostatic ele-
ment 210 is preferably of the type disclosed in
the above mentioned Koci application and fur-
ther disclosed and claimed in Letters Patent of
the United States 2,332,518, Koci, assigned to the
same assignee as the present application. The
bimetallic element 210 has the ends thereof rigid-
1y clamped to the mounting bracket 211 in such
a manner as to subject the strip 210 to a suffi-
cient longitudinal compressive stress to obtain
snap acting motion of the center of the strip.
As illustrated, the lower end of the element 210
is clamped to the bracket 211 by means of a
clamping plate 219 and suitable bolts 220.

The upper end of the bimetallic element 210 is
clamped to the mounting bracket 211 by means
of a screw 221 which extends through a longi-
tudinally extending slot 222 in the mounting
bracket 21i. By means of the slot 222 and the
adjusting screw 213 proper stress in the longi-
tudinal direction may be applied to the bimetal-
lic element 210 to compel it to move with a snap
action within its useful range of movement and
to cause it to have stable positions only at sub-
stantially the extremes of its motion. In one ex-
treme and stable position the center section of
the bimetallic element 210, which might be de-
fined as the portion thereof between the points
210a¢ and 210b in Fig. 12 of the drawings, engages
the bracket 2fi. As will be apparent from the
following description this position is attained in
response to heating thereof to a relatively high
temperature and might be called the high tem-~
perature position whereupon intimate contact of
the center section of the bimetallic element 210
with the bracket 211 is obtained which causes
rapid cooling of the bimetallic element so that
it may be moved to its other extreme position
against an adjustably positioned stop 224q for a
successive toasting operation with no appreciable
time delay. The position of the stop 224¢q as is
described hereinafter is adjustable for obtaining
the desired color control in response to the posi-
tion of the color control lever 38.

Essentially, as was mentioned above, the bi-
metallic element 210 by virtue of the compres-
sive stress applied to the ends thereof is unstable
in any position thereof except ifs two extreme
positions, namely the position when the center
thereof is against the adjustable stop 224a and
the position when the center thereof is in en-
gagement with the bracket 21 1. When the center
of the bimetallic element 219 is heated to a suffi-
cient extent the inherent forces developed there-
in by virtue of such heating causes it to move
away from the stop 224¢ if it is in engagement
therewith so as to snap against the bracket 2ii.
Once the bimetallic element has its center moved

against_the bracket 211 a manual force must be..
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applied thereto to move it against the adjustable
stop 224a where it will remain assuming that the
stop 224a is sufficiently away from the bracket
2if. The center of the bimetallic element 2(0
between the points 218¢ and 210b, which is the
portion responsive to the radiant energy from
the bread surface, is coated so as to provide the
surface of the bimetallic element with a high
absorption coefficient for radiation of the type
emitted from the toasted bread surface. Pref-
erably the bimetallic element is relatively thin
so as to respond with a minimum time lag to a
predetermined change in bread surface tempera-
ture. However, it must be of sufiicient thickness
to deliver the desired snap action energy to in-
sure opening of the switch 172 in a manner to be
described hereinafter. L :

In view of the relatively minute quantity of
radiant energy obtainable from the bread sur- .
face through the window (68 it is essential that
all of this energy be directed to the central por-
tion of the bimetallic element 210. - To accom-
plish this there is provided a thermostat reflector
housing 226 for substantially enclosing a bi-
metallic element 218. Essentially the reflector
housing 2286 comprises an aluminum housing of
somewhat trough shape and of suificient extent
to receive the bimetallic element 210 therein.
This housing 226 is suitably supported from the
bracket 21t as by means of rivets 221. The
glosed bottom of the trough-shaped housing 226
s disposed against the bracket 211 between the
l.ateral flanges 21la and 211b. A suitable open- -
ing is defined in the bottom of the housing 226
as is indicated at 228 so as to permit the central
rortion of the bimetallic element to intimately
engage the bracket 21f. Adjacent the central
portion of the bimetallic element 210 the housing
226 comprises a flared portion 226e, which is
adapted to extend through the window 168 so as
to further shield the bimetallic element from
other than the desired radiation. The relative
Dposition of the flared portion 226« of the housing
228 angd the flanges 193 adjacent the window 168
are clearly shown in Fig. 7 of the drawings. By
employing this flared construction, heat energy
radiated from a substantial area of the bread sur-
face.is collected and directed to the main body
portion of the reflector housing 226 which is of
only slightly greater width than the bimetallic
element 218. The angular projection . {99 adja-
cent the hottom of the window 168 is of, sufficient
width to substantially fit into the narrow trough-
shapgd portion of the housing 226 thereby de-
flecting any crumbs which might tend to enter
the reflector housing 22§ through the window
'158. The edges along the open end of the hous-
ing 228 engage the reflector 156 of the end heat-
ing unit {88. To reduce the heat transfer from
the reflector 158, which is relatively hot, to the
thermostat assembly 209 to maintain the latter
as cool as possible for the purposes mentioned
ahove, the edges of the housing 226 adjacent the
reflector 156 are provided with projections 226b
to limit to a very small area the contacting por-
;;izo;ms between the reflector 156 and the housing -

It will be apparent that the purpose of the bi-
metallic element 210 is to open the switch 172
at the end of the toasting operation. This
switch §72 is also suitably supported from the
bracket: 21f. As illustrated the contact (14,
which is a relatively stationary contact, is sup-
pqrted‘_on'a.‘vertically extending leg 242a of an .
L-shaped conducting member 242, suitably sup- -
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ported: by the bolts 220 but insulated. therefrom-

by insulating: bushings:243.. The horizontal leg
of . the L-shaped conductor: 242 designated as
2426 is provided with-a tapped opening: 245 to
permit. fastening thereto the-end.of:the bus bar
118. As illustrated- the conductor. 242:is pref-
erably spaced. from .the.bracket. 21t by a suit~
able.spacer 246, and an insulating plate-247 pro-
videsthe desired insulation.between the L-shaped
conductor 242 and the spacer. plate 246 which is
in. engagement with the bracket 241. .

The contact 113 which might be.designated as-

the .movable.contact. is illustrated as: being sup-
ported on-a spring arm: 2498 also supported from
the bolts 228 extending through the bracket:-211.
The insulating bushings- 243 provide the neces-
sary insulation for insulating the spring arm 243
from the bolts 228. The-end.of the spring arm
249 fastened t6. the. bracket 2Ii is electrically

connected to. a . spacer: conducting member 250

which includes a terminal. extension 250a to
which the conductor: 192. may be suitably con-
nected as is clearly indicated in Fig. 3. of the
drawings to complete the electric cireuit to the
switch .contacts 173 .and 174.. The terminal and
spacer member: 259 is insulated. from the L~
shaped conductor 242 by: means of an insulating
washer  251. An additional insulating washer
252 further insulates the resilient spring arm 249
from the fastening. means: associated with the
bolts 222 which :are illustrated as including cup
shaped: washers 253. By employing such eup
shaped washers it is.immaterial that the thick-
ness of the stack of conducting and insulating
membpers comprising  insulator 247, L-shaped
conductor. 242, washer 251, spacer and terminal
250, and washer 252 is not the same as the length
of the bushings 243. The inherent resilience of

the spring arm 249 is such as. to bias the contact’

173 into engagement with stationary contact 174.
In order that the movement of the bimetallic

element. 2 48 against the bracket 214 in response
to a predetermined heating thereof may ecause

opening. of the switch. 172, the resilient spring

arm 2498 extends beyond the end of contact §73:

and has an opening: 256 defined therein for re-
ceiving a. reciprocally movabkle reset pin 257 hav-

ing a suitable enlarged shoulder 258 formed

thereon.  For the purpese of suitably insulating
the resilient contaet arm 249 from thé reset pin
251-a sheet of insulation 259 is disposed on either
side-of the resilient arm: 24§ and fastened there-
to. by any suitable means so that the reset pin
extending through the opening 255 is electrically
insulated from the eontact (73. The reset pin
2517 is adapted to extend through an opening 260
defined in the bracket 211 so that the end thereof
is engageable with the center of the bimetallic
element 218. A sujtable compression spring 264
surrounds the reset pin and is disposed to bias

the reset pin so.the shoulder 258 thereof engages

with the insulation disposed on the.contact arm
248. As illustrated the spring 26! has one end
thereof disposed in a counterbore 264 cooperat-
ing with the opening 260 in the bracket 24{.
other end of thespring 281 is provided with turns

of reduced diameter to engage with the shoulder:

258, It will be understood that the spring 261 is
a relatively weak spring so.as not to appreciably
affect the force of the resilient contact arm 249
biasing the switch #72 to the closed position.
Theend . of the reset pin 257 adjacent the thermo-
stat 240 is-dispased S0 -as to be struck by the bi-
metallic element 240 -while moving from against
the stop 224a towazrd. the bracket 2/4. Pref-
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erably. the: ‘bimetallic ~element moves freely
throughout most of “its range of motion before.
it strikes-the.reset pin €57 1o open the switch {12.
This is necessary. in order to make sure that.no

- frictional or other erratic forces.can influence:

the thermostat 240 in any maaner.-

The thermostatic strip-2i8. by its manner of
mounting ‘provides for friction free snap -acting
operation and is self compensating for the efféct
of ambient temperature as-.is fully disclosed in
the above:menticned copending Koci application.
The response e¢haracteristic of ‘guch a thermostat
is -adequately suited to the present application
since the main thermostatic action is greatest at
the exact middle of the thermostatic. strip and
then gradually reduces until a. null point is-
reached about half way between-the middle and.
the ends.- The secondary or compensating ac-
tion then gradually increases in effect as the
ends are approached, becoming greatest in mag-
nitude at the extreme ends adjacent: the clamp-
ing supports. :

Por the purpose of making the color control
lever 88 effective selectively to:control the color
of the toast produced by virtue of: the operation
of-the control assembly 288, means are provided
to relate- the adjustable color. control stop 228a
withy the color- control lever: 38. . Accordingly
there is- provided an adjustable screw bushing.
269 which is rigidly supported in any suitable
manner from the lower end of the. mounting
bracket 2§{ in a manner so.as to be coaxial with
the manual eut.out piunger £2. This bushing is
internally threaded so as to receive a manual
adjusting serew 278 which has an opening along
the. longitudinal axes thereof to receive. a. re-
ciprocally movable plunger 271 having a head
27ia engageable with the end of the screw 270
remate fron the lever 88. 'The color control lever
36 is suilably fastened to the other end of the
manuval adjusting screw 273 so that pivotal move-
ment of the color contrel lever 38 causes rota-
tional - movement. of . the manual adjusting serew
276. Preferably the piteh of the threads on the
screw. 238 and within the bushing 289 are such
that limited pivetal movement: of the color con-
trol lever 38 causes a substantial reciprocal move-
ment: of the serew 216.. By virtue of the head
27{g. on the reciproeally movable plunger 271
movement of the screw 278 toward the left as
viewed in Fig. 12 of the drawings will also: cause
similarmovement of the plunger 274.

In order to relate the recibrocal movement of
the. plunger 271, either through indirect action
by the-color control lever 38 or by direct move-
ment of the plunger 271 without rotation of the
screw 278, there is provided a lever 224 which is
pivoted: intermediate the ends thereof about an
axis. 275.. The upper end of the lever 224 com-
prises a lateral exfension 228a which is the ad-
justable color control stop described above and
clearly shown in Figs. 11 and 14 of the drawings.
To permit the color control stop 228a to be dis-
posed within the refiector housing 226 while the
pivotal lever 22§ is disposed outside this housing
a suifable arcuate slot 278 is defined in ene side
of the reflector housing 228 adjacent the center
of the himetallic element 218. The lower end of
the bivotally mounted lever 224 is provided with

+an L-shaped extension 224b which supports an

adjustable pin 277 coaxially disposed with respect
to the plunger 27{ and engageable with the head
27ia thereof. By properly adjusting the posi-
tion of the pin 277 relative to the L~-shaped ex-
tension 2240 of the lever 224 the position .of the:
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color control stop 224a relative to the positiors of
the color control lever 38 may be adjusted. For
the purpese of maintaining the pin 277 in con-
stant engagement with the head 27ie¢ of the
Plunger 271 a suitable torsion- spring 218 is pro-
vided which is illustrated as being concentrically
mounted with respect to the axis 2715. This tor-
sion spring is adapted to bias the pivotally
mounted lever 224 in a clockwise direction as
viewed in Fig, 13 of the drawings and one end
278a of the torsion spring 2718 is indicated as
engaging the lever 224 below the pivotal mount-
ing thereof to produce the desired bias as is clear-
ly shown in Fig. 14 of the drawings. With this
arrangement it is apparent that pivotal move-
ment of the color control lever 38 will cause a
predetermined movement of the adjustable stop
224¢ to permit the bimetallic element 210 to be
disposed in various positions closer to and far-
ther away from the mounting bracket 2(1,

It will be understood that it is occasionally de-
sirable to be able to terminate the toasting op-
eration at will prior to the operation of the bi-
metallic element 240 to open the switech [72.
To this end, the cut out plunger 42 provided in
the base 30 is disposed in coaxial and abutting
relationship with the plunger 271 as is clearly
shown in Fig. 9 of the drawings and the torsion
spring 278 indirectly biases the cut out plunger
42 to the position shown in Fig. 9. Thig cut out
plunger 42 is adapted to be depressed by thumb
manipulation to effectively move the stop 228a
toward the mounting bracket 21l, thereby to
cause the center of the bimetallic element 218 to
move out of its one stable position against the
stop 224a into its other stable position against the
bracket 21{ to open the switch 172. Thus there
is provided a simple control meang which not only
permits the desired color control of the toast but
which also permits the operator to discontinue
the toasting operation at will when this is desired.

As was mentioned above the bimetallic element
or thermostat 218 when moved with a snap mo-
tion against the bracket 211 either by being heated
to a predetermined temperature at the central
portion thereof or through actuation of the cut
out plunger 42 will open the switch 172 and main-
tain this switch in the open position once such
snap -acting motion has occurred. To reclose
the switch 172 means must be provided to force
the center portion of the thermostat 210 away
from the mounting bracket 211 and against the
stop 224a. In accordance with the present in-
vention there is provided for this purpose a re-
set arm 280 which is pivotally mounted about
the axis 275 of the lever 224. The reset arm 280
includes a lateral extension 280 which is adapted
to engage with a suitable adjustable stop 281
mounted in a suitable support 282 which is pref-
erably fastened to the mounting bracket 211 by
one of the rivets 227 which holds the reflector 226
to the mounting bracket 211. Preferably the re-
set lever 280 is biased against the stop 281 by a
suitable spring concentrically disposed with re-
spect to the axis 275. Since the reset arm 280
must be biased in a direction opposite from that
of the lever 224 the same torsion spring 278 may
be employed for providing a bias for each lever
and as illustrated in Fig. 13 of the drawings the
end 278D of the torsion spring 278 is hooked over
a hooked shaped extension 2800 of the reset lever
280. It should be understood however that al-
though a single spring 278 is illustrated for bias-
ing both levers in the desired directions that two
separate springs might equally well be employed
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for this purpose and where different biasing
forces are desired two separate springs are essen-
tial. :

In order that pivotal movement in a clock-
wise direction as viewed in Fig. 13 of the draw-
ings of the reset lever 280 may cause closing of
the switch 172, the reset lever is provided with
an arm 283 preferably formed as an integral
part thereof including a lateral extension 283q
for engaging with the end of the reset pin 257 ex-
tending through the opening 256 in the end of
the resilient arm 249. When it is desired to close
the switch 172 the reset arm 280 is moved against
the biasing force of the torsion spring 218 so as
to move the reset pin 257 to the left as viewed
in Fig. 12 of the drawings thereby to cause the
thermostat 210 to snap against the adjustable
stop 224a. S

As was mentioned above it is desirable to pro=
vide an arrangement whereby the operator mere-
ly inserts a bread slice into the toasting slot and
thereafter the automatic toaster functions to
move the bread slice to the toasting position, to
toast the bread slice and subsequently return the
toasted bread slice to a position where it may
readily be removed by the operator. In ac-
cordance with the present invention means are
provided responsive to the insertion of a bread
slice into the toasting chamber 67 to move the
reset lever 280 in a clockwise direction as viewed
in Fig. 13 of the drawings whereby the bimetal-
lic element 216 is moved against the stop 224a
and the switch 172 is closed. The two positions
of the reset arm 280 are clearly shown in Figs. 5
and 6 of the drawings. To this end the auto-
matic toaster 25 of the present invention is pro-
vided with a trip lever 285 which is engageable
by a slice of bread inserted in the toasting cham-
As illustrated the trip lever 285 is formed
of wire stock and includes a zig-zag shaped por-
tion 285a¢ which extends across the toasting
chamber 67 above the bread rack 69. The trip
lever further includes a pair of side arms 285b
which extend along the outside of the frame 45
of the toaster and terminate in bearing portions
285¢ which are disposed to pivot in.the center
of the three openings defined by the cooperating
portions 72a¢ and 17a of the side arms 712 and
yoke 71 of the bread carriage 719. The trip le-
ver therefore is free to pivot about the axes 285¢
so as to describe g limited arcuate path for the
zig-zag portion 288a¢ within the toasting cham-
ber 61. To permit such arcuate movement of
the trip lever 285 the slots 74 in the side frame
plates 46 and 47 as was mentioned above are sub-
stantially longer than the slots 75. :

For the purpose of transmitting pivotal mo-
tion of the trip lever 285 to the reset arm 289
one of the bearing portions 285¢ of the trip le-
ver is provided with an integral extension in the
form of a crank 285d which includes a lateral
projection 285e¢. With this arrangement it is
apparent that substantially vertical movement
of the zigzag portion 285a of the trip lever 285
within the toasting chamber 67 will produce
somewhat horizontal movement of the lateral
projection 285e¢ and consequently may be em-
ployed to cause pivotal movement of the reset
lever 280. In order normally to hias the trip
lever 285 to the position shown in Figs. 3 and 5
of the drawings against the upper end of the
slot 74 a suitable tension spring 287 is provided
which is illustrated as interconnecting the yoke
17 of the bread carriage 79 with the lateral pro-
jection 285e of the trip lever 285. The force '
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supplied ‘by the tension spring 287 is preferably
only sufficient to counteract the weight of the
trip lever 285 itself. Consequently when the
weight of a bread slice engages the portion 288a
of the tiip ‘lever 285 the trip lever pivots -about
its .a¥%es 285e¢ from' the position shown in Fig. 5
of ‘the-drawings to the position shown in Fig. §
of the drawings. The tension spring 287 is shown
in its stressed-cordition in Fig. 6 of the drawings.

“As is disclosed and broadly claimed in co-pend-

ing: Ko¢i- apphcatmn Serial No. 436,649, filed
Mérch 28, 1942, and- assigned to the same as-
signee ‘as the present -application it is desirable
in moving -the bimetallic element 210 against the
stop 224.by an external force to release such ex-
ternal force in a gradual manner to avoid boune-
ing- the bimetallic element away from the stop
224¢. In accordance with this Koci application,
Serial Ne. 436,649 it is desirable to release this
force gradually so that the bimetallic element
will not tend to move the switch 172 to the open
position prematurely. To this end there is pro-
vided-a pivotally mounted. trigger 288 for trans-
ferring: the force from the lateral projection
285e of the trip lever 285 to the reset arm 28%.
Asillustrated the trigger 290 comprises an arcu-
ate surface 29{ supported by a pair of laterally
externding arms 293 which are pivotally mounted
as illustrated to integral projections 283c of the
‘Yeset arm 280. In order to limif the maximum
pivotal movement of the trigger 230 relative to
the reset arm 280 the reset arm is provided with
an éxtension 280d which is engaged by the arcu~
ate portion 281 of the trigger 290 to limit the
maximum clockwise movement thereof as viewed
in Pig. 13. of the drawings. The maximum
counterclockwise. rotation as viewed in Fig. 13
of the drawings is limited by the extension 288e
shown in Fig. 14 of the drawings.
- If a bread slice is inserted into the toasting
chamber 67 in the manner shown in Fig. 6 of the
drawings the trip lever 285 pivots about: its axis
285¢ and. the lateral projection 285e¢ thereof
moves: the réset arm 280 to the position shown
in-Rig. 6 of the drawings through the trigger 290
thereby. closing the switch 172. ¥rom the above
diseussion it will be apparent that if the switch
1712 is closed the heating elements of the auto-
madtic toaster are energized and the thermomo-
tive: device. 608- functions to gradually lower the
bread:carriage 79. As the bread carriage lowers
the frip. lever- 285 which is pivotally mounted
thereto also. moves downwardly so-that the lat-
eral projection 285¢ thereof tends to move away
from:the trigger 296. By virtue of the arcuate
surface 29!/ and- the pivotal mounting of the
trigger 280:the force applied to the reset plunger
251 by the reset. arm 280 is released gradually
thereby limiting any tendency for the bimetallic
element 210 to move prematurely from its po-
sition against the stop 224« to its position against
the.bracket 211. It will be understood that since
the.bimetallic element moves with a snap action
against the stop 224¢ it might, if still relatively
warm, tend to bounce back to its other position
if it:were. not for th1s gradual release of force
deseribed above.

By employing the trigger 298 an additional de-
sirable feature of the present invention is pro-
vided namely the elimination of recycling of the
toaster at the end of the toasting operation with-
out. first removing the bread slice and inserting
a new bread. slice.” Consequently the trigger
member 290 prevents continous up and dewn

" eycling of the -bread-carriage 79 and it is neces-
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sary to “1ift’ the bread ‘slice disposed within the
toastmg chamber &7 upwardly o distance of-ab
least an 1nch before the contrel device can re-
cycle. This feature of the present invention will
be apparent-from an examination of Figs. 4, 5, 6
and 29 of the dra,wmgs The insertion of a bread
slice into the teoasting chamber 67 causes the
trip lever 285 to assume the positions shown in
Tigs. 4, 6 and 20 of’ the drawings, whereupon the
lateral projection 28%e is moved closer to the re-
set arm 283. When the toasting cyele has been
completed and the bread carriage T8 moves up-
wardly to the position shown in Fig. 20 of the
drawings the lateral projection 285e of the trip
lever 285 engages with the under side of the trig-
ger 283 and pivots the same about its axis 280c.
Consequently as long as the bread slice remains
within the toasting chamber %7 -no force can be
transmitted threugh the trigger 288 to pivot the
reset arm in a clockwise direction about its axis
275 as viewed in Fig. 13 of the drawings. When
the bread slice in the toasting chamber £7 is re-
moved however the spring 287 causes the trip
lever 285 to move to the position shown in Fig,
5 of the drawings so that the lateral IJI'OJECth‘l
285e thereof moves away from the reset arm 288
thereby permitting the trigger 299 to pivot from
the position shown in Fig. 20 of the drawings to
the position shown in Fig. 5.0f the drawings. If
the bread slice is lifted about an inch and then
reinserted the toasting operation will be rein-
itiated. Conventionally, of course, the toasted
bread slice will he completely removed and a new
slice inserted for a subsequent toasting opera-
tion.

In- view: of the detalled description included
above the operation of- the automatic toaster of
the present invention will-be understood by those
skilled in the art. Briefly when a bread slice is
inserted in the toasting chamber 67 the trip lever
285 is pivoted -about its axis from the position
shown in Fig. 5 to the pos1t10n shown in Fig. 6
of the drawings solely by virtue of the weight of
the bread slice, and consequently the reset arm
286 is moved to engage the reset plunger and
move the bimetallic element 218 against the color
control stop 224a The inherent resilience of the
contact arm 2@9 causes engagement of the switch
contacts {13 and {74 thereby closing the circuit
through the heating elements as is clearly ap-
parent from Fig. 19 -of the drawings. It will be
understood that the eolor control lever 38 will
have been set to a desired - position prior to
initiating the toasting cycle. By energizing the
heating elements a rapid expansion of the heater
wire 183 of the center heating element occurs and
the foree apphed by the yokes {88, {12 and {13 to
the depressor bar 58 is removed sufiiciently to
permit the weight of the bread carriage 78 and
the bread slice supported thereon to move the
carriage-downwardly until stopped by the sub
base 50. By virtue of the motion multiplying
means described above a very limited movement
of the depressor bar 58 permits-a very great move-
ment of the bread carriage T9. The parallel lever
arms 80-and 81 maintain the bread carriage 19
ina substantlally horlzontal position. When the
bread surface of the bread slice within the toast-
ing chaniber 67 reaches a predetermined temper-
ature as determined by the setting of the color
control lever 38 the middle portion of the bimetal-
lic element 210 is heated sufﬁmently by radiation
from the bread surface whlch is permitted to pass
through the-window #68s0’ that the center portmn
of the bimetallic element snaps against the
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bracket 211. In so doing it strikes the reset pin
257 which causes opening of the switch 172 and
deenergization of the heating elements 103, 140q,
{400, 14ia and {141b. In cooling the heater wire
103 contracts so as to cause the depressor bar 58
to move downwardly. This motion is transmit-
ted through the mechanism described in detail
above to upward motion of the bread carriage 719,
which moves to the position shown in Fig. 20
of the drawings. When the bread slice is later re-
moved the trip lever will move to the position
shown in Fig. 5 of the drawings and the projec-
tion 288e thereof will move outwardly to permit
the trigger 290 to move from the position shown
in Pig. 20 to the position shown in ¥ig. 5 of the
drawings whereby the mechanism is in condition
for a subsequent toasting cycle.

By virtue of the control arrangement of the
automatic toaster 25 the same bread slice may bhe
inserted several times and the second or third
toasting of the same bread slice will not substan-
tially darken the same as contrasted with con-
ventional toasters where the toasting operation is
controlled by thermal or clock timers and suc-
cessive toasting of the same slice will cause burn-
ing thereof.

As will be evident from the above explanation,
the structure herein shown and described is such
as to be free of substantially all of the objections
heretofore associated with so-called automatic
toasters, and likewise avoids the difficulties here-
tofore associated with such toasters, due to ab-
normal manipulation and use thereof. Thus, the
degree of toasting of slices subsequent to the first
of a series is not affected by premature removal
of the prior slices of toast. During the toasting
period the thermostat is shielded from the heat-
ing elements and receives its energy primarily
from the bread surface, and therefore changes in
the voltage applied to the device during the toast-
ing interval have substantially no effect on the
color of the toast, at least within the voltage
ranges normally encountered. Purthermore, the
thermostatic strip is responsive to the average
temperature of the bread surface as distinguished
from a relatively small area, and consequently
the presence of holes or local variations in the
color of the bread does not materially affect the
operation. Moreover, differences in the initial
color of the bread, as, for example, color dif-
ferences between white bread, whole wheat and
rye bread do not substantially affect the degree
of toasting. Purther, differences in the moisture
content of different slices do not cause variations
in the degree of toasting of the toasted slices.

‘While only a single embodiment of the present
invention has been described and illustrated it
should be understood that the present invention
is capable of various changes and modifications.
It is intended in the appended claims to cover all
such changes and modifications as fall within the
true spirit and scope of the present invention.

What is claimed as new and desired to be se-

cured by Letters Patent of the Unifed States is: -

1. A thermomotive device for converting elec-
trical energy to heat to cause expansion of a
metal and consequently to produce mechanical
work comprising a pair of spaced parallel sup-
porting struts, a plurality of turns of an electrical
resistance wire of relatively smail surface area
supported by said struts, a V-shaped yoke hav-
ing a very wide angle approaching 180° between
the arms of the V interconnecting said struts to
provide a motion multiplying means for convert-
ing limited relative movement of said struts to

10

15

20

25

30

35

40

50

55

60

65

70

75

?38

substantial movement of the center of said yoke,
means for applying a force to the center of said
yoke tending to cause separation of said struts
and stressing of said turns of wire in tension,
and means for causing an electric current to flow
through said wire to heat and expand the same
to permit substantial movement of the center of
said yoke in response to the application of said
force. . i

2. A thermomotive device for converting elec-
trical energy to heat to cause expansion of a
metal and consequently to produce mechanical
work comprising a pair of spaced parallel verti-
cally disposed supporting struts, a plurality of
turns of an electrical resistance wire of relatively
small surface area wound around said struts, a
v-shaped yoke having a very wide angle between
the arms of the V approaching 180° interconnect-
ing said struts to provide a motion multiplying
means for converting limited relative horizontal
movement of said struts to substantial vertical
movement of the center of said yoke, means for
applying a vertical force to the center of said
yoke causing relative separation of said struts and
stressing of said turns of wire in tension, means
for causing an electric current to flow through
said wire to heat and expand the same to permit
substantial movement of the center of said yoke
in response to the application of said vertical
force, and means for limiting the maximum
movement of said center of said yoke and conse-
quently the maximum separation of said struts
whereby continued expansion of said wire with
heating thereof decreases the tensile force ap-
plied thereto at high temperatures after said last
mentioned means becomes effective.

3. A thermomotive device for converting elec-
trical energy to heat to cause expansion of a
metal and consequently to produce mechanical
work comprising a pair of spaced parallel sup-
porting struts, a plurality of turns of an electri-
cal conductor of high resistance and relatively
small surface area wound in spaced relationship
about said struts, means for insulating said con-
ductor from said struts, a pair of V-shaped yokes
having a very wide angle between the arms of the
V approaching 180° interconnecting the ends of
said struts to provide a somewhat rectangular
frame, said frame being arranged to produce sub-
stantial relative movement between the centers
of the v-shaped yokes in response to limited rela-
tive movement of said struts, a controlled device
connected to the center of one of said yokes
applying a force effective to cause separation of
said struts and stressing of said conductor in ten-
sion, and means for causing an electric current
to flow through said conductor to heat and ex-
pand the same to move said controlled device,
and means for limiting the maximum movement
of said controlled device in response to heating of
said conductor to relieve the tensile stress on said
conductor at high temperature thereof by virtue
of continued expansion of said conductor with-
out continued relative movement of said struts.

4. In an automatic toaster, a thermomotive
device for converting electrical energy to me-
chanical energy through the production of heat,
comprising, a pair of spaced parallel supporting
struts, a plurality of turns of an electrical re-
sistance wire of relatively small surface area
wound around said struts, a V-shaped yoke having
a very wide angle between the arms of the Vv
approaching 180° interconnecting said struts to
provide a motion multiplying means for convert-
ing limited relative movement of said struts to-
ward and away from. each other to substantial



movement of the-eenter of said-yoke, a' movable
carriage for supporting bread to be toasted in said
toaster, means: for applying the weight- of said
bread carriage to the center-of said yoke to tend
to cause- relative separation of said struts and
stressing of said turns-of wire-in tension; said
wire being initially- stressed: when eold to sup-
port said bread: carriage- i an upper toast re-

ceiving position, means for causing an electric

current to flow through- said- wire- to heat and
expand the same-to permit-substantial movement
of the- center- of:said- yoke-under the- weight of
said bread-earriage-whereby the gradual expan-
sion of:said wire: with heating-permits said bread
carriage -to- move with relatively uniform motion
to. a- toasting position and' stop-means- engage-
able by said bread carriage for- limiting the
maximum: downward movement thereof, whereby
continued expansion: of said: wire- with heating
decreases: the- tensile- force- applied: thereto at
high temperatures after- said- carriage: engages
said stop means.

5. The combination in-an automatic toaster of
a- movable bread carriage-having: an upper- toast
receiving position and a- lewer toasting position
and automatic thermomotive- means for control-
ling the movement ofsaid carriage-between said
positions, said-thermometive- means-comprising a
pair of spaced parallel-supporting struts, a plu-
rality-of turns of an electrical-conductor-of rela-
tively- high- resistance- and- having- a- relatively
small surface area wound: around said struts,
yoke means interconneeting said struts to-provide
a, motion multiplying means for converting lim-
ited relative movement-of- said struts-toward and
away from each other-to-a substantial movement
of-a portion of said: yoke-means; means intercon-
necting said-carriage-and saidyoke means-so-that
the-weight of ‘said:bread-carriage-tends to-cause
relative separation of ‘said struts and consequent
stressing in: tension of said-eonductor turns; said
conductor-being: initially stressed when at room
temperature- to-support- said bread carriage in
said toast receiving position, means: for causing
an eleetrieturrent to-flow through-said conductor
to heat:andrexpand<the same to-permit substan-
tial movement: of“said yoke under:-the-weight of
said:bread-carriage -whereby: the:gradual expan-
sion of said:conductor with-heating permits said
bread- carriage- to-move with-relatively uniform
motion: to-said toasting: position; and:stop means
engageableby-said carriage-for limiting-the maxi-
mum downward® movement: of szid- carriage,
whereby:-continued expansion of:said’ conductor
with ‘heating after-said carriage engages'said stop
means decreases-the tensile: force -on said con-
duetor-at-high temperatures thereof:

6.- The-combination-in an automatic toaster-of
a movable bread<carriage having an upper-toast
receiving position-and a lower toasting position
and - thermomotive  means for- contrelling the
movement of:said carriage-between-said-positions,
said- thermomotive-means comprising-a pair of
spaced - parallel’ supporting: struts, a plurality-of
turns - of-an electrical’conductor of relatively high
resistance-and: having-a relatively- small’ surface
area wound: around-said: struts, yoke-means-in-
tereonneeting- said struts: to provide= a- metion
multiplying means-for-converting-limited-relative
movement- of said-struts-toward-and-away from
each: other: to- a-substantial-movement of a-por-
tion -of -said: yoke-means; means-interconnecting
said -carringe: and- said-yoke-means for-applying
the weight -of-said ‘bread-carriage- to- said- yoke
means-to-tend-to-cause relative separation-of:-said
struts-and-conseguent-stressing-in-tension-of-said
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conductor; said conductor being initially stressed
when at room temperature to-support said bread
carriage in said toast receiving position, and
means for causing an electric current to flow
through said conductor to heat and expand the
same- to permit substantial movement of said
yoke under the weight of said bread carriage
whereby the expansion of said conductor with
heating permits said bread carriage to move with
relatively uniform motion to said toasting posi-
tion.

7. An automatic toaster comprising a frame, a
bread carriage movable relative $o said frame be-
tweer an upper bread slice reseiving position and
a-lower toasting position, first stop means on said
frame engageable by- saidl carriage fo limit its
maximum upward movement to its bread slice
receiving peosition, second stop means on- said
frame engageable by said: carrisge- to limit ils
maximum downward movement to its lower
toasting position, a pair of spaced parallel sup-
porting struts associated with said framne, yoke
means interconnecting said struts to provide a
motion multiplying means for converting limited
relative movement of said struts- toward and
away from each other to a substantial movement
of a. portion of said yoke means, means inter-
connecting said carriage and said yoke for con-
verting the weight: of sald bread carriage to a
force tending to produce relative separation of
said struts, means comprising a wire wound about
said struts to limit the relative separation thereof,
said wire being stressed in tension to such an
extent: when at room temperature to move said
carriage against said first: stop:means even when
loaded with bread slices or toast, means forcaus-
ing an electric current to.flow through said wire
to heat and expand the same to: permit: substan-
tial movement of said yoke under the weight of
said bread carriage whereby the gradual expan-
sion ‘of said conductor with heating permits said
bread carriage to move with relatively uniform
moetion: irom engagement with said first. stop
means. into engagement: with said second stop
means.

8: An automatic toaster comprising a. frame, a
bread: carriage movable: relative to- said. frame
between an. upper bread slice receiving position
and a lower toasting position, first stop . means on
said frame. engageable by said carriage to limit
its: maximum upward movement: to. its bread slice
receiving position;. second. stop means on. said
frame: engageable by said carriage to: limit. its
maximum downward movement to its lower
toasting: position, a pair of spaced parallel sup-
porting struts, associated with: said frams; yoke
means interconnecting said struts: to provide. a
motion multiplying means for converting limited
relative - movement of said struts toward and away
from each other to a. substantial movement. of
a: portion: of said: yoke means, means. intercon=
necting said carriage and said: yoke for convert-
ing the weight: of said.bread carriage to a.force
tending to prodiuee relative separation of szid
struts; means: comprising a wire wound . about
said:struts:to limit the relative.separation:thereof,
said- wire: being stressed in. tension to such an
extent- when: ai room temperature to move- said
carriage. against. said: first: stop-with substantial
force even. when. loaded. with- bread slices or
toast, means responsive to.the. positioning of a
bread slice on said. carriage for causing an elec-
tric current to flow through said wire to heat
and expand the same to permit _said bread. car-
riage to move. with relatively uniform . motion
from-engagement with said first' stop means into
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engagement with said second stop means, and
means responsive to a predetermined toasting of
3 bread slice on said carriage for stopping the
flow of current through said wire, whereby the
contraction thereof with cooling automatically
moves said carriage from said toasting position
to said bread slice receiving position.

9. An automatic toaster comprising a frame,
a bread carriage movable relative to said frame
between an upper bread slice receiving position
and a lower toasting position, first stop means
engageable by said carriage to limit its maximum
upward movement to its bread slice receiving
position, second stop means engageable by said
carriage to limit its maximum downward move-
ment to its lower toasting position, a conductor
of substantial resistance mounted in insulated
relationship relative to said frame, means for
converting the weight of said bread carriage and
any bread slice supported thereon to a tensile
force on said conductor, said tensile force being
suficient when said conductor is at low tempera-
ture of the order of room temperature for mov-
ing said carriage into its bread slice receiving
position in engagement with said first stop means,
means including an electric switch for confrol-
ling the flow of current through said conductor,
means for closing said switch to cause heating
and expansion of said conductor thereby decreas-
ing the tensile force thereon sufficiently to per-
mit said bread carriage to move to its toasting
position, and control means for opening said
switch to deenergize said conductor, the cooling
of said conductor causing contraction thereof and
movement of said carriage from its toasting posi-
tion to its bread slice receiving position.

10. An automatic toaster comprising a frame,
a bread carriage movable relative to said frame
betwesn an upper bread slice receiving position
and a lower toasting position, stop means en-
gageable by said carriage to limit its maximum
upward movement to its bread slice receiving
pvosition, g resistance wire mounted in insulated
relationship relative to said frame, means for
converting the weight of said bread carriage and
any bread slice suppvorted thereon to a tensile
force on said wire, said tensile force being suf-
ficient when said wire is at low temperature of
the order of room temperature for rmoving said
carriage into its bread slice receiving position in
engagement with  said stop means, means in-
eluding an electric switch for controliing the flow
of current through said wire, means responsive
to the placing of a bread slice on said carriage
for closing said switeh to cause heating and ex-
pansion oif said wire thereby decreasing the ten-
sile force thereon sufficiently to permit said bread
carriage to move to its toasting position, and con-
trol means for opening said switch to deenergize
said wire, the cooling of said wire causing con-
traction thereof and movement of said carriage

from its toasting position fo its bread slice.'re-'

ceiving position against said stop means.

11. An automatic toaster comprising a frame,
a, bread carriage movable relative to said frame
between an upper bread slice receiving position
and a lower toasting position, stop means sup-
ported by said frame and engageable by said
carriage to limit its maximum upward movement
to itz bread slice receiving position, a resistance
conductor mounted
1elat1ve to said flame means for converting the
weight of said bread carriage to tensile force on
said conductor, said tensile force being sufficient

when said econductor is at low temperature of the

in msulated relationship
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order of room temperature for moving said car-
riage into its bread slice receiving position in en-
gagement with said stop means even while sup-
porting one or more bread slices thereon, means
including an electric switch for controlling the
flow of current through said conductor, means for
closing said switch to cause heating and expansion
of said conductor thereby decreasing the tensile
force thereon sufficiently to permit said bread car-
riage to move to its toasting position, and control
means responsive to a predetermined toasting of
a bread slice on said carriage for opening said
switch to deenergize said conductor, the cooling
of said conductor causing contraction thereof and
movement of said carriage from its toasting posi-
tion to its bread slice receiving position against
said stop means.

12. An automatic toaster, a bread carriage,
means for supporting said carriage for movement
between an upper bread slice réceiving position
and a lower toasting position, a resistance con-
ductor mounted in insulated relationship rela-
tive to said first mentiohed means, means for con-
verting the weight of said bread carriage and any
bread slice supported thereon to tensile force on
said conductor, said tensile force being sufficient
when said conductor is at low temperature of the
order of room temperature for moving said car-

~ riage into its bread slice receiving position, means
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including an electric switch for controlling the
flow of current through said conductor, means
responsive to the placing of a bread slice on said
carriage for closing said switch to cause heating
and expansion of said conductor thereby decreas-
ing the tensile force thereon sufficiently to permit
said bread carriage to move to its toasting posi-
tion, and thermal responsive control means for
opening said switch in response to the comple-
tion of the toasting operation to deenergize said
conductor, the cooling of said conductor causing
contraction thereof and movement of said car-
riage from its toasting position to its bread slice
receiving position.

13. The combination in a cooking device of

3 spaced heating elements for performing a cooking’

operation on an article disposed therebetween, a
movable carriage for moving an article toward
and away from a position between said heating
elements, a thermomotive device including a plu-
rality of turns of an electrical conductor ¢apable
of expandmg and contracting with heating and
cooling connected in circuit with said heating
elements, a control switch for controlling simul-

... taneously the supply of electrical energy to said-
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heating elements and said electrical conductor of
said thermomotive device, and means for con-
verting the contraction of said conductor with
cooling to a force sufficient to move said carriage
away from a position between said heating ele-
ments, said carriage being free to move to its posi-
tion between said hegting elements upon expan-
sion of said Wire whereby movement; of said car-
riage occurs automatically in response to opera-
tion of said switch.

14. The combination m a cooklng device of
spaced heating elements for performing a cooking
operation on an article disposed therebetween,
movable carriage for moving said article toward
and away from a position between said heating
elements, an electric conductor, means responsive
to the heating and cooling of said conductor in’
response to whether or not current flows there-
through for moving said carriage toward and
away from said heating elements, an electric eir-
cuit including said conductor and said heating
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elements, a .control switch for . controlling .the
supply of electrical energy to said electric circuit,
means responsive to.the placing of said article on
sajd carriage for closing said switch, and means
responsive to.a predetermined condition of said
article during heating thereof for opening said
switch.

-15. The combination in a toaster of spaced
heating elements for performing:a toasting opera-
tion on a bread slice disposed :therebetween, a
movable carriage for moving said bread slice to-
ward and away from a position between said heat-
ing -elements, an electric -conductor stressed .in
tension to hold said carriage away from a posi-
tion between said heating -elements, said con-
ductor being capable of -being heated rapidly to
a high temperature in response to.the flow of cur-
rent therethrough, the.expansion of said conduc-
tor with such heating being sufficient to reduce
the -tension sufficiently to -permit movement -of
said carriage toward said heating elements, :an
electric circuit including said conductor-and-said
heating elements, a control switeh for controlling
the supply of electrical energy:-tosaid electric-cir~
cuit, means responsive to the placing of said bread
slice on said carriage for closing said switch, and
means responsive to-a predetermined condition
of said bread -slice during heating :thereof -for
opening said switeh.

.16. The combination in a toaster -of spaced
heating elements for performing -a toasting op-
eration on a bread slice disposed-therebetween, a
movable carriage for moving said hread: slice to-
ward and away from -a - position between said
heating elements, an eleetric conductor stressed
in tension to hold said carriage awayfrom:a posi-
tion between said heating -elements, said con~
ductor being capable of being heated rapidly to
a high temperature in response to the flow of
current therethrough, the expansion.of said .con-
ductor with such heating beingsufficient to reduce
the tensile stress thereon to permit movement of
said carriage toward said heating elements, -an
¢lectric circuit.including said:.conductor-and said

heating elements connected .in series, .a:control-

switch for -controlling 'the -supply of electrical
energy to said electric circuit, means responsive
to the placing of said bread slice on said carriage
for closing said switch to render said heating ele-

ments effective and move said carriage: between:

said heating elements, and means responsive to a
predetermined condition of said bread slice dur-
ing heating thereof for opening  said swifch to
render ‘said heating -elements: ineffective and to
‘cause -said conductor to contract sufficiently fo
move said carriage. from -between said -heating
elements.

17. In an automatic toaster; a frame, a bread
carriage movable between a position near the up-
per part of said frame and a position near the
lower part of said frame, -pivotal means inter-
connecting said. carriage and. said frame, motive
means, means including-a plurality of pivotally
related members for interconnecting said motive
means and said.pivotal means whereby operation
of said motive means causes movement of -said
carriage, and means for reducing the. friction at
all bearing points where appreciable bearing pres-
sure exists comprising a flat surface of sufficient
width at each bearing point normal to.the direc-
tion of the associated hearing pressure fo provide
rolling action af each of these hearing points
within the range of bearing movement.

18. In an automatic toaster, a frame, a rhori-'

zontally disposed bread .carriage mavable. in a.
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vertical direction between a position near the up-
per pext of said frame and a position near the
lower part.of said frame, pivotal means intercon-
necting said carriage.and said frame, means in-
cluding .said pivotal means for maintaining
said bread carriage in a substantially horizonfal
position throughout such vertical movement
thereof, motive means, means including a plu~
rality of pivotally related members for intercon-
necting said motive means and said pivotal means.
whereby operation. of said motive means. causes
movement of said carriage, and means for reduc-
ing the friction at all bearing.points where ap-
preciable bearing pressure exists comprising a flat
surface of sufficient width. at each bearing point
normal to the direction of the.associated bearing
pressure to provide.rolling action at-each of these
bearing points within the range of bearing move-
ment.

-19. In an automatic toaster, a frame, a bread
carriage movable between a position near the up-
per part of said frame and a position near the
lower part.of said. frame, parallel motion lever
means pivotally interconnecting said carriage and
said frame with a long lever arm so that limited
movement of said lever means through a short
arc causes substantial movement of said carriage,
motive means, means including a plurality of
pivotally related members for inferconnecting
said motive means and said lever means with a
short effective lever arm whereby operation of
said motive means causes movement. of said car-
riage, and means for reducing the friction at all
bearing points of said lever means and pivotally
related members where appreciable bearing pres-
sure exists comprising a flat surface. of suilicient
width at each bearing point normal to the direc-
tion of the-associated bearing pressure to provide
rolling -action at such bearing points within the
range of bearing movement.

20, In.an automatic toaster, a frame, a bread
carriage movable between a position near the
upper part of said frame and a position near the
lower part of said frame, pivotal means inter-
connecting said carriage and said frame, motive
means, a depressor bar, means responsive to
operation of said motive means for causing move-
ment of said depressor bar, a lifter lever pivoted
to said frame at an intermediate point thereon,
means pivotally relating one end of said lifter
lever and said -depressor bar, means pivotally
relating the other end of said lifter lever and
said pivotal means whereby operation of said
motive means causes. movement of said carriage
and limited pivotal movement at the bearing
points pivotally interrelating said depressor bar,
lifter lever, pivotal means and frame, and means
for reducing the friction at all bearing points
where ‘appreciable bearing pressure exists com-
prising -a flat surface of sufficient width at each
bearing ‘point normal to the direction of the as-
sdciated bearing pressure:ta.provide rolling action
at these bearing points -within the range of bear-
ing-movement.

21. A toaster comprising ‘a frame, a plurality
of spaced-heating units supported by said frame,
a bread carriage movable between a position
where said heating units are effective to toast
any bread slices supported thereon and a posi-
tion where said heating units are ineffective to
produce- such toasting action, pivotal means in-
terconnecting said. carriage and said frame, mo-
tive means, means including a plurality of pivot-
ally related .members for interconnecting said

75 motive means and said pivotal means whereby
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operation of said motive means causes movement
of said carriage, and means for converting sliding
friction at all bearing points where appreciable
bearing pressure exists to rolling friction com-
prising a flat surface of sufficient width at each
bearing point normal to the direction of the as-
sociated bearing pressure to provide rolling ac-
tion at such bearing points within the range of
bearing movement.

922. The combination in a toaster of spaced 12

heating elements for performing a toasting op-
eration on a plurality of bread slices disposed
therebetween, a movable carriage for moving
said bread slices toward and away from a posi-

tion between said heating elements, pivotally i

mounted, parallel motion means for moving said
carriage and maintaining said carriage in a sub-
stantially horizontal position during such move-
ment, means responsive to the placing of a bread
slice on said carriage for causing limited pivotal
movement of said parallel motion means, and
substantially frictionless bearings for said paral-
lel motion means comprising a fiat surface of
sufficient width at each bearing point normal to

the direction of the associated bearing pressure =

for causing rolling rather than sliding movement
to occur.

23. The combination in a cooking device of a
heating element for performing a cooking opera-
tion on an article disposed in a cooking position
adjacent thereto, a movable carriage for moving
an article toward and away from said cooking
position adjacent said heating element, an elec-
tric conductor, means responsive to the expansion
and contraction with heating and cooling of said
conductor for moving said carriage toward and
away from said cooking position, an electric
circuit including said conductor and said heating
element whereby both will be energized at the
same time for a substantial period of time, and
a conftrol switch for controlling the supply of
electrical energy to said electric circuit.

24, The combination in a toaster of a heating
element for performing a toasting operation on
the bread slice disposed in a toasting position
adjacent thereto, a movable carriage for moving
said bread slice toward and away from said toast-
ing position, an electric conductor of relatively

0N

20

30

40

45

46
small cross section, means responsive to the ex-
pansion and contraction with heating and cooling
of said conductor for moving said carriage to-
ward and away from said toasting position, an
electric circuit including said conductor and said
heating element whereby both will be energized
at the same time for a substantial period of time,
and a control switeh for controlling the supply
of electrical energy to said electric circuit where-
by the current flowing through said conductor
causes heating thereof.
LUDVIK J. KOCI.
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