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This invention relates to doughnut machines °

and more particularly to doughnut machines for
frying doughnuts by the flotation process.

The object of this invention is an inexpensive
doughnut machine of the flotation type of few
and simple movable parts.

In accordance with this invention the raw un-
cooked doughnuts are continuously conveyed
along one single main conveyor from the receiv-
ing end of the machine (or point where they are

deposited by the doughnut cutter) towards the -

delivery end of the machine (or point of dis-
charge), the raw doughnuts floating near the
surface of the fryihg fat, and the timing of the
conveyor being such that in their progress through
the first half of the frying kettle the lower sec-
tion of each doughnut is thoroughly fried, and
successive doughnuts or groups of doughnuts gre
then turned over by a turnover device actuated
solely by contact with an advancing cross flight
of the main conveyor, and the doughnuts thug
turned over continue to cook in. the frying fat by
the flotation process while being progressed by
the main conveyor to the delivery end of the ma-

[
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chine, by which time the cooking operation is 25

completed and the fully coocked doughnuts are
then discharged from the frying kettle as by a
short delivery conveyor.

In the drawings comprising seven sheets of
twenty-three figures numbered Figs. 1 to 16, 16a,
and 17 to 22 inclusive.

Fig. 1 is a top plan view of one form of dough-
nut machine embodying my invention.

Fig. 2 is a side view thereof.

Fie. 3 is a longitudinal section taken along the
line 3—3 of Fig. 1, looking in the direction of the
&YTOWS.

Fig. 4 is a vertical cross section taken along
the line 4—4 of Fig. 3, looking in the direction of
the arrows.

Fig. 5 is a longitudinal section taken along the
line 5—5 of Fig. 1, looking in the direction of
the arrows.

Fig. 6 is a vertical cross section taken along
the line 6—6 of Fig, 3, looking in the direction of
the arrows.

Fig. 7 is a vertical cross section taken along
the line T—17 of Fig. 3, looking in the direction of
the arrows.

Fig. 8 is a cross sectional view of the turnover
device partially broken away.

Figs. 9, 10 and 11, are diagrammatic views
showing various phases of the progress of a
doughnut relative to the main conveyor during
the turning operation.
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Fig. 12 is a side view of another form of dough-
nut machine embodying my invention.

Fig. 13 is a side view of a detail.

Figs. 14, 15 and 16 are diagrammatic views
showing various phases of the progress of a
doughnut relative to the main conveyor and
turner of the machine of Fig. 13 during the turn-
ing operation.

Fig. 16a is a cross sectional view of the turner
shaft showing how the turner blades are at-
tached thereto.

Fig. 17 is a fragmentary view of an alternative
form of turner centering cam.

Fig. 18 is a vertical cross sectional view of a
detail of the turner supporting casting.

Fig. 19 is a horizontal cross sectional view
showing how the doughnut rest is protected by
the turner blade from injury by an advancing
cross flight.

Fig. 20 is a fragmentary side view partly in
cross section showing how the cross flight re-
centers the turner.

Fig. 21 is a perspective
the receiving end of the
Fig. 13; and

Fig. 22 is a vertical cross section of a fragment.
of the delivery conveyor.

Like reference characters designate correspond-
ing parts throughout the several figures of the
drawings.

Frying kettle

view of a fragment of
doughnut machine of

100 which may be of the straight-
away type, is preferably formed in cross section
as shown in Pig. 4, with g relatively deep section
101 and relatively shallow overhanging lips 102—
102 on either side of said deep section. - The bot-
tom of the kettle may incline upwardly (Figs. 2
and 3) in both directions from a drainage nipple
152 connected to the deep central portion 105,
towards the receiving and delivery ends of the
kettle. Frying kettle 180 may be supported in
any convenient manner as by a supporting frame
103 or the like. The kettle may be heated in any
convenient manner as by’ a battery of gas burners,
electrical coils, or other heating apparatus. A
series of groups of tubes 104—104 may extend
transverse the deep section 101 of frying kettle
100, said tubes extending through the side walls
of the kettle and being arranged in spaced rela-
tion at suitable intervals along the kettle (Fig, 2)
to facilitate the rapid heating of the frying fat.

The moving parts of the machine, such as the
conveyor chains 108—109, and the turner i,
are not secured directly to the walls of the kettle;
but are all mounted upon the several sets of
plates 13%—136 which are clamped to the burner
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tubes 104, For this purpose each upper plate i35 -

and its associated lower plate 136 (see Fig. 2),
are clamped by suitable boits, such as the socket
head bolts 137 (Fig. 3), to one or more of the
burner tubes {048, A% the receiving end of the
frying kettle 100 (Figs. 1 and 2), the upper plate
135 supports a baffle plate 157 which extends be-
neath the forming dies (16 of doughnut cutter
§26 to form a support whereon the raw dough-
nut formations come to rest momentarily after
being released from the forming dies {16 of the
doughnut cutter, until the expanding doughnuts
become sufficiently buoyant to rise adjacent the

surface of the frying fat and engage the spaced’

cross flights 168 of the conveyor as hereinafter
described.

A plurality of chain sprockets 106—{06 (Fig.
2) are mounted upon a shaft {{9 which is jour-
nalled at the receiving end of the frying kettle
to the upper plate 133, and a plurality of chain
sprockets {07—i87 (Fig. 1) are similarly mount-
ed upon a shaft (28 similarly journalled upon the
upper plate 135 positioned (Fig. 2) adjacent the
delivery end of the frying kettle. An endless
chain 168 extending substantially the full length
of the ketile engages the teeth of one pair of
sprockets §86—(07, and a similar endless chain
109 engages the teeth of the other pair of sprock-
ets 106—i07, so that as the main drive sprock-
et revolves in the right direction the upper flight
of each endless chain 108, {89 advances from
the receiving towards the delivery end of the Iry-
ing kettle (88. The upper flights of endless
chains 108, 188, travel through guide channels
153 (Figs. 1, 4, 6, 7), which serve fto maintain
said upper flights at the proper level relative to
the fat level 148 (Figs. 83 and 5). At suitable in-
tervals the endless chains 108, {89 are joined fo-
gether by spaced .cross flights {0 extending
iransverse the kettle, the cross flights being at-
tached to the endless chains in any preferred
manner as by means of screws, rivets, or the like.

ot
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mid-way between the receiving and delivery ends
of frying kettle 100, a turner f{f is mounted to
revolve on g suitable shaft (50 journalled to the
frames {41 (Fig: 4). Turner §#i (Fig. 8) pref-
erably consists of four turner blades 112 mount-

" ed-90° apart upon a rotatable shaft 150. The
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Idler sprockets 142—i42 and 144 (Fig. 3) main-

tain proper clearance between the lower extrem-
ity of the downwardly projecting turner blade
and the cross flights {10.
{44 is journalled on a shaft 148 to an adjust-
able block 138 (Figs. 3 and 4) which is screw-
threaded to a worm screw §5{ whereby each ad-
justable block 138 may be raised or lowered on
plate 136 (Fig. 3), to regulate the amount of
tension or slackness in the endless chains 188,
i89. The grease drainage nipple 152 is secured
in the bottom of kettle {00, (Figs. 3 and 4).

To protect the turner mechanism from injury
due to expansion of lower casting 136 (Fig. 3)

Each idler sprocket

the pads 195—195 are cast separate from lower

casting 136. Each pad is provided with an open-
ing 196 for receiving a stud 197 projecting from
lower casting 136. The opening {86 in pad 195
is substantially larger than stud 197, thus per-
mitting relative movement hetween lower casting
136 and pads 195—195 to compensate for expan-
sicn.

The spaces between adjacent cross flights
110—I110 form cells or compartments for con-
taining the doughnuts or other articles 121 to be
fried, and as the endless chains 108, 103 move
towards the delivery end of the frying kettle to
advance the cross flights 110, said cross flights
contact the partially cooked doughnuts or other
articles 127 which are floating adjacent the sur-
face of the frying fat, and convey them from the
receiving end (or point of deposit), fowards the
delivery end, of the frying kettle. Approximately

60

shank 130 of each blade {12 is offset (see Fig. 8).
A doughnut rest 131 is secured to the forward
side. of each shank; rest 13} serves both to hold
the doughnut back as the turner rotates to lift
doughnut §27a out of compartment (13 (see Figs.

.9 and 10), and to trip the doughnut when the

turner blade reaches an upright position (see
Fig. 11) to insure positive overturning of the
doughnut before it is deposited in the empty
compartment {i4. A leaf spring 132 (Fig. 8) .
may be attached to the rear side of each shank

1208. Each leaf spring 132 functions: firstly as a
contact member for engagement by the advanc-
ing cross flight (8; secondly to yield to the
pressure applied by the contacting cross flight
in advancing thus momentarily retarding the
commencement of rotation of turner {{{ until
the spring eontrolled cam centering and holding
latch 149 disengages the notch in turner center-
ing cam 147 (Fig. 3); and thirdly, to increase the
speed of rotation of turner blade ({{ by rapidly

_dissipating the energy stored up in leaf spring

132 after holding latch (48 disengages the notch
in turner centering cam 147 (Fig. 3). Shaft
158 of turner 10{ is journalled beneath the level
of the upper or advancing tier of spaced cross
flights 140 of the endless conveyor, so that the
cross flights pass over the rearwardly project-
ing blade 112 (Fig. 9) and the shaft 198 of turner
111, while the lower or returning tier of cross
flights 116 (Figs. 3 and 4) pass around idler
sprockets 142—042 and adjustable idler sprock-

. et (44 positioned beneath the lower extremity of

the downwardly projecting turner blade of turner
§44. As the endless conveyor advances each suc-
cessive spaced cross flight {15 engages the leaf -
spring 132 of the upwardly projecting blade, thus
causing the turner 1{f to rotate in a clockwise
direction through an angle of 90° to move the
blade from an upright to a forwardly project-
ing horizontal position in which position cross
flight {15 passes over leaf spring {32 in feather-
ing contact (Fig. 11). With the turner blades in
position thus insuring sufficient clearance be-
tween cross flight 115 and the turner blade (Fig,
11), holding latch 149 engages one of the slots
in the turner centering cam (47 (Fig. 3) thus
momentarily retaining the turner in a stationary
position. Fig. 9 shows the position of a cross
flight 115 relative to an upwardly projecting
blade (which is designated {12! for convenience
of description) at the moment that cross flight
115 engages the leaf spring i32; and Fig. 11
shows the relative position of the cross flight
115 and of the now horizontally disposed turner
blade §21 after the turner has rotated in a clock-
wise direction through an angle of 90° to turn
doughnut §27a over in the operation of depos-
iting the said doughnut in the formerly empty
compartment 114, o R
The offset shank {30 of the turner (Fig. 8)

substantially increases the depth of the fat above
forwardly projecting blade 121 (Fig. 11), so that
as doughnut 127a (Fig. 11) is deposited in com-
partment 114 the depth of the fat above blade
121 is sufficient to prevent -any injury to the
doughnuts ‘due to any momentary confact with
blade 121 which now functions in.effect as a.
baffle plate. ‘The side edges of each blade 112



(Mg. 8) to form guard members
{17 for preventing sidewise movement of the
doughnuts during the rotation of the turner.
Each blade may be provided with & series of
spaced elongated openings 189 (Fig. 4) to reduce
resistance to the movement of the turner in the
frying fat, and to allow the fat to drain off as the
turner blade is lifted above the grease level,

Suitable mechanism is provided (Pig. 3) to
retard the advance of the doughnuts thus pre-
venting them from moving prematurely into the
path of the rotating blades of turner 1{i. This
device may consist of a resilient plate 128 (Pigs.
3, 9, 10, 11) mounted either directly or indirect-
ly upon one of the burner tubes 194. The brown
underside of the partially cooked doughnut 127
(Fig. 9) engages the curved Hp (12 of plate 128
thereby retarding the forward progress of dough-
nut 127 until the cross flight {18 positioned in
rear of the doughnut 127 advances theteby forcing
the resilient plate 128 downwards against its nat-
ural tension until the curved lip 112 is depressed
far enough to permit the cross flight 110 to ad-
vance the doughnut 127 into the position occu-
pled by doughnut 127a (Fig. 9) for engagement
by the rearwardly projecting blade {i2 of the
turner 111 (Fig. 9). The curved lip 172 thus
herds the doughnuts 121 at the rear of their
compartment, so that when they reach the pOsi-
tion of doughnut 121a (Fig. 9), the doughnuts
will be in rear of the rest 131 rather than in con-

-tact with cross flight 118 at the forward end of
their compartment. If the doughnuts 127a were
permitted to contact cross flight 15 of compart-
ment {{3 (Fig. 9), then as the turner blade 112
rotated into position shown in Fig. 10 doughnut
121a would be pinched between the now rapidly
rotating rest 131 of turner blade 112 and the
slowly advancing cross flight 118 thus damaging
the partially cooked doughnut.

A delivery conveyor 122 which may be of the
endless chain type provided with cross slats 154
(Figs. 5 and 22) may be mounted on suitable
sprockets 123—123, 124—|24, and 128129, so
a8 to receive the completely cooked doughnuts
from the main conveyor and deliver them
through a chute 125 to a suitable callecting de-
vice (not shown) which may be a basket or tray,
& conveyor system, or a cooling, or g sugaring,
machine. The sprockets 129—i29 can be ad-
Justed by means of worm screw adjusting pin 171
to regulate the amount of tension in the endless
chains of the delivery conveyor 122. Sprockets
107 and 138 are both mounted upon shaft 120
(Fig. 5) and rotate together, the former being
driven by one of the endless chains of the main

. conveyor and the latter driving the endless chain
148 which in turn drives sprockets {28 and 204

which operate delivery conveyor 122,

With this construction only one power drive
is required to operate all of the conveyors and
the turner {1i; this power drive may be suitably
connected to drive shaft 119 of the main conveyor
at the receiving end of the machine. As turner
11 is rotated solely by contact with the advanc-
ing spaced cross flights 110 of the main con-
- veyor, no independent drive is required to oper-
ate the turner.

A very satisfactory commercial form of auto-

matic doughnut machine embodying the inven-
tion is shown in Figs. 12 to 16q and 18 to 21,
Adjustable idlers 158 and (67 (Fig. 12), posi-
tioned at the receiving and delivery ends respec-
tively of the main conveyor, help to control the
tension of the endless chains (08—109 of the

2,286,013
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main conveyor. Baffle plate (57 (Fig. 21) which
is immediately beneath the forming dies (not
shown) of cutter 126, is mounted upon an upper
pPlate {138 with screws 200. Main drive chain
186 moves in a well 164 (Fig. 21) formed in the
overhanging lip 102, the well has an upstand-
ing well-wall 183. The U shaped counter-shaft
bearing block 162 fits around well-wall 183. A
counter-shaft 168 which extends into well 164 is
Journaled in bearing block 162. Sprocket 81
driven by main drive chain 166, and sprocket
189, are both keyed to counter shaft 160.
Sprocket 159 drives endless chain 158 to control
drive sprocket 106 which drives the main con-
veyor, :

Sprocket 204 which drives delivery conveyor

2 via sprocket 123, and pump drive sprocket
188 which drives fat circulating pump 169, are
both driven by the endless chain 165 from a
sprocket (39 (Fig. 13). Sprocket 139 rotates in
unison with sprocket 107, Sprockets (23204
and {07—139 may be double sprockets. A forked
clamp 168 (Fig. 13), bolted at 201 to the frame
of the machine, engages the shatt of sprocket
123, thus retaining delivery conveyor 122 in cor-
rect position. Adjustable idler sprocket 129
which is regulated by worm screw 11 controls
the tension of the delivery conveyor.

To allow for expansion the abutting ends of
the guide channels 153 (Fig. 18) are separated
by a suitable air gap 192, and the abutting ends
are retained in correct alignment by a stud 193
bress fitted in one guide channel 153, and pro-
Jecting into an expansion groove 194 formed in
the abutting end of the next section of guide
channel. The guide channels are secured to the
upper plates 135 by means of the flush screws
190-—180, the screws being inserted and screwed
into place through the openings {81 in the up-
per wall of the guide channel. Similarly to allow
for expansion of lower casting 136, the pads. 19§
which engage the burner tubes 104 are provided
with enlarged openings 196 for loosely receiving
the studs 197 of the lower casting 136.

The turner mechanism 205 of the machine
shown in Fig. 12 will be better understood from
Figs. 14 to 16. The notched cam 47 and spring
latch 148 (Fig. 3) of the machine of Fig. 1, are
replaced by a cam 181 and weighted lever arm
115 (Fig. 14), the latter including an adjustable
weight 180. The lever arm is pivoted at 179,
Cam (81 is in effect g flattened wheel having
rounded segments 182 alternating with flattened
segments 183. When the turner is at rest (Fig.
14) the flat underside of lever arm (75 engages
a flattened segment 183 of cam 181, thus center-.
ing the turner mechanism (Fig. 14) with its
blades 184 in vertical and horizontal position.
When the turner mechanism is centered, it does
not obstruct the path of the advancing cross
flights 110. Each successive advancing cross
flight (10 if unobstructed advances until it
reaches the position indicated by cross flight ({5
(Fig. 14) when it engages either the shank 188
of the upstanding turner blade 184, or the leaf
spring 203 if the shank 188 is equipped with a
leaf spring. If leaf spring 203 is used, it may be
spot welded to shank 188, and shank 188 and leaf
spring 208 may be mounted upon square shaft
150 by means of screws {99 (Fig. 16a).

The end walls 185 of each turner blade are bev-
elled so that if for any reason centering cam 181
should fail to function properly and blades 184
should overstep (Fig. 20), cross flight 110 in
advancing would ride up the incline formed by
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bevelled wall 185 and force the turner mechanism
285 to move counter-clockwise until it is™ re-

2,286,013 o
‘to shaft 160° by means of the pins

centered with its blades in the position shown in -

Pig. 14. The transverse step 187 (i187a, 181D}

upony which the doughnuts rest momentarily
during the turning operation (Figs. 15 and 16)

is preferably made shorter than bevelled wall
185 (Fig. 19) of turner blade 184, to protect the
step 187 against injury by an advancing cross
flight 110. Thus should the turner mechanism
overstep (Fig. 20), the advancing cross flights
110 (Fig. 19) must ride over bevelled wall 185

10

(Fig. 19) and re-center the turner, but since the -

‘transverse step 181 (Fig. 19) terminates below
the top of the bevelled wall 185, the cross flight
can not engage and injure transverse step 181.
As the conveyor moves from left to right (Figs.
14 and 15), the cross flights 110 successively pass
through the position of cross flight 115 (Fig. 14)
to engage shank 188 of the turner blade and ro-
tate shank 188 and turner shaft 150 in a clock-
wise direction. . Cam 181 which is'’keyed to turner
shaft 150, rotates with the shaft, thus lifting
weighted lever arm 175. The continued advance
of cross flight 115 causes the turner and cam
181 to continue to rotate in unison through the
successive positions of cams 181 shown in Figs.
20, 15, 16 and 14. Turner blade 184a in rotat-
ing engages the browned underside of doughnut

121a and lifts it (Figs. 15 and 16) until the trail-.

ing edge of rounded segment i82a¢ (Fig. 16)

passes the vertical center line of the axis of ro-

tation of shaft 150, whereupon the flattened sur-
face of the weighted lever arm 175 seeks to con-
tact the entire length of the flattened segment
183a. (Fig. 16) thereby accelerating the rotation
of cam 181 until it reaches re-centering posi-
. tion (Fig. 14) when the further rotation of the
turner mechanism 205 is abruptly arrested by
the pressure of the weighted lever arm 175
against the flattened segment (83a. -'When the
rotation of turner.mechanism 205 is thus ar-

16

AT6—178.
‘As-cam ITT rotates clockwise with shatt 150,
cam follower 113 rides along cutting 118 to -
shoulder 206 thus lifting weighted lever arm i18. -

‘As the blade 184a reachés the position shown in

Fig. 16, cam follower 173 falls into a cutting
118, momentarily accelerating and then arrest-
ing the movement of turner blade 184c, to flip
doughnut 127a over in the manner previously
described. When the weighted lever arm and
swastika cam 117 are in the position shown in
Fig. 17 the turner mechanism 205 will be in the
position shown in Fig. 14. :

' Principle of operation

The formations of plastic dough 121 formed

' by the cutter 126 are deposited at the receiving .

end of frying Kettle 100 (Fig. 1), the dough-

“nuts sinking momentarily into the frying fat

20
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30

towards . the bafe plate 157 until they obtain
sufficient buoyancy to rise adjacent the surface
of the frying fat when they are engaged by the
spaced cross flights 110. Curved lip 112 of re- .
tarding plate 128 (Fig. 9) tends to arrest the
momentum of the doughnuts propelled by cross
flight (10, so that doughnut. 127 will remain in
the rear of its compartment in contact with the
cross flight 110 as the latter advances. and de-
presses retarding plate 128 to move the- dough-
nuts into compartment 113 occupied by dough-
nut 127a¢ in Fig. 9.  That portion of each
doughnut which is immersed in the frying fat

° cooks quite rapidly as the cross flights 110 ad-

36
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vance the doughnuts 27 towards the turner [1{
and by the time the cell or compartment con-
taining the doughnut occupies the space imme-
diately above the rearwardly projecting turner
blade 112 of turner {I{ indicated as compart-
ment 113 (Fig. 9) the doughnut 127e is suffi-
ciently cooked to be covered with a browned

_crust on the underside, while the upper side of

rested, the doughnut 127e which is supported by -

the rest 181a is “kicked” or flipped off turner
blade i84a, outer end first, and turns over and
falls clear of cross flight 115 into the empty com-:
partment 114, one compartment in advance of
the compartment { 13 from which it was removed.

If the doughnuts were not flipped off blade 184a -

" by the arresting action of weighted lever 175
against flattened cam (81, some of the dough-
nuts might fall on top of the cross flight 115 and
would then be pinched between the cross flight
and the rest 181a of turner blade 184a thus crip-
pling the doughnuts. .

One advantage of pivoting the lever arm in the
manner shown In Pigs. 14 to 16 is that in ini-
tiating the lifting movement of the weighted lever
arm 115 (Fig. 20) the force is applied to lever 115
at a greater distance from its pivot 179 -than
when the lever arm 115 is accelerating the rota-
tion of the turner mechanism (Fig. 16).

. Weighted lever arm may be reversed and piv-
oted upon the opposite side of the vertical center
line of the axis of rotation of shaft 150, but in
this case the advantage last indicated would be
lost.

The swastika cam 17 (Fig. 17) may be used
instead of the flattened wheel cam (81 (Pigs. 14
t0.16). Cam 117 is provided with a series of
shoulders 206 separated by the cuttings 178. A
roller cam follower {13 mounted on weighted
lever arm 115 by a fork bearing {74 follows the
contour of cam 117 to lift and drop weighted
lever arm 115 as before. Cam 111 may be keyed

50
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the doughnut is substantially raw, The com-

~partment {14 immediately in front of the turner

mechanism is empty (Fig. 9). The continued
advance of the main conveyor causes cross flight -
15 forming the front end wall of compartment
113 (Fig. 9) to first engage and compress the
leaf spring 132 attached to the rear side of the
upwardly projecting turner blade (designated
121) of turned {1f, and then to force turner 11!
to rotate in a clockwise direction (see Fig. 10)..-
As the turner {11 rotates through compartment
118 (Fig. 10) -its rearwardly projecting blade | 12
engages the underside of doughtnut {21a posi-
tioned in compartment 113 and the continued
forward movement of cross flight 115 forces the
unwardly projecting blade 121 (Fig. 10) of turner
{if to rotate in a clockwise direction during
which movement the forward end of doughnut
[27a engages rest 131 (Fig. 10). -Turner (11 con-
tinues to rotate until the blade 121 occupies a
horizontal position substantially as shown by the
blade 121 (Fig.'11), thus bringing blade 112 and
partially cooked doughnut 127e¢ into ‘an upright
position (Fig. 11), whereupon  the doughnut
121a trips, turns over, and falls of its own weight
into the formerly empty compartment I14, one
compartment in advance of the cross flight 115

~and of the compartment (13 formerly occupied

by doughnut 12Ta. The doughnut (27a now-

. floats in the frying fat raw side downwards, and

by the continued advance of the main conveyor
the doughnut while still cooking is progressed by

" the cross flight 110 as indicated at 12Tb (Fig. 11)
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towards the delivery end of frying kettle 100.
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As the rest 131 attached to turner blade 112
(Fig. 11) is formed at an obtuse angle, the cross
flight 115 (Fig. 11) can move forward without
contacting rest 131, thus preventing rest 131
from jamming cross flight (15 and avoiding in-
Jury to the various moving parts. By the time
the doughnut reaches the delivery end of the
frying kettle as indicated by doughnut 121c
(Fig. 5) it is thoroughly cooked, and it is here
transferred to the delivery conveyor 122 which in
turn deposits the said fully cooked doughnut upon
the delivery chute 125

In the machine shown in Fig. 12 et seq., the
doughnuts are formed and advanced by the cross
flights 118 until they occupy compartment (13
imprediately behind the turner-mechanism 205
as previously described, . &Fhe Continued advance
of the comveyor causes cross flight {15 (Fig. 14)
to engage either the shank of blade 184 or the
spring 203 (if used) to rotate shaft 150 and
turner mechanism 205 through the positions
shown in Figs. 20, 15 and 16 in succession, caus-
ing cam 181 to lift weighted lever arm {15 while
blade I84q lifts doughnut 127a. When the trail-
ing edge of rounded segment 182a (Fig. 16)
passes the center line of the vertical axis of ro-
tation of turner shaft 159, weighted lever arm 115
moves rapidly downwards first accelerating the
speed of rotation of cam 181 and of the turner
mechanism 205, and then arresting the rotation
of the cam and of the turner mechanism to flip
doughnut 201a off blade 184a, thus turning the
doughnut over and depositing it in the empty
compartment [I4 which is in advance of the
turner (see Figs. 14 and 15).

When the swastika cam 177 (Fig. 17) is sub-
stituted for the flattened wheel cam 181 and the
roller cam follower {13 is journalled beneath the
weighted lever arm- {15, the principle of opera-
tion of the machine shown in Fig. 12 as thus
modified remains unchanged.

What is claimed is:

1. A turnover device useful in a doughnut fry-
ing apparatus, said turnover device comprising
a rotatable shaft and a rotor secured to said
shaft, said rotor in turn consisting of a series of
blades mounted upon said shaft, said blades be-
ing spaced 90 degrees apart and extending ra-
dially outwardly therefrom, the shank of each
blade being bent to advance the position of the
blade relative to its shaft-attaching shank, a
spur plate secured to the forward wall of each
of said blade shanks and extending laterally out-
wardly therefrom to define a supporting rest for
doughnuts positioned upon its associated blade
during the operation of turning said doughnuts
over incident to frying, and a leaf spring se-~
cured to the rear wall of each of said blade
shanks and extending in parallel spaced relation
to its said rear wall,

2. A turnover device useful in a doughnut fry-
ing apparatus, said turnover device comprising a
rotatable shaft and a series of blades mounted
upon said shaft, said blades being spaced 90 de-
grees apart and extending radially outwards
from said shaft, each blade having a shank por-
tion for attachment to said shaft, a ledge se-
cured across the shank portion and projecting
outwardly therefrom to define a rest for dough-
nuts positioned upon the blade during the oper-
ation of turning the doughnuts incident to fry-
ing, and a guard rail extending along the shank
portion from the outer edge of the ledge down-
wards towards the tip of the blade.

3. A turnover device useful in a doughnut fry-

10

20

25

30

35

40

50

55

60

85

70

£

5

ing apparatus, said turnover device comprising
a rotatable shaft and a series of blades mounted
upon said shaft, said blades being spaced 90 de-
grees apart and extending radially outwards
from said shaft, each blade having & shank por-
tion for attachment to said shaft, a ledge se-
cured across the shank portion and projecting
outwardly therefrom to define & rest for dough-
nuts positioned upon the blade during the opera-
tion of turning the doughnuts incident to frying,
and the side edges of the blade terminating in a
Fair of bevelled guard rails extending from the
ledge downwardly towards the tip of the blade.

4. A turnover device useful in a doughnut fry-
ing apparatus, said turnover device comprising a
rotatable shaft and a series of blades mounted
upon said shaft, said blades being spaced 90 de-
grees apart and extending radially outwards
from said shaft, each blade having a shank por-
tion for attachment to said shaft, a ledge secured
across the shank portion and projecting out-
wardly therefrom to define a rest for dough-
nuts positioned upon the blade during the opera-
tion of turning the doughnuts incident to frying,
and the side edges of the blade being bent up-
wards to form a pair of tapering guard rails
abutting the ledge and extending downwardly
from the top of the ledge towards the blade tip.

5. A turnover device useful in a doughnut fry-
ing apparatus, said turnover device comprising
a rotatable shaft and a series of blades mounted
upon said shaft, said blades being spaced 90
degrees apart and extending radially outwards
from said shaft, each blade having a shank for
attachment to said shaft, a ledge secured across
the shank, the angle between said ledge and
the shank being greater than a right angle, said
ledge projecting outwardly from said shank to
define a rest for doughnuts positioned upon the
blade during the operation of turning the dough-
nuts over incident to frying, and the side edges
of the blade being bent upwards to form a pair
of tapering guard rails abutting the ledge and
extending downwardly from the top of the ledge
towards the blade tip, ’

6. In a doughnut machine and in combination,
a kettle for containing frying fat, said kettle hav-
ing a row of burner tubes extending across the
Wwidth of the kettle and passing through the side
walls thereof in parallel spaced relation to each
other and to the bottom and end walls of the
kettle, one single main conveyor mounted to be
supported solely by certain of said burner tubes
for forward movement of its upper flight above
and for return movement of its lower flight be-
neath said burner tubes, said main conveyor
extending for substantially the entire length of
the kettle and including a series of cross flights
attached to the conveyor at equally spaced inter-
vals for sub-dividing said conveyor into an un-
broken series of separate compartments for con-
taining, separating and progressing the articles
to be fried throughout their entire cooking pe-
riod, but one single turnover device, said turn-
over device being freely rotatably mounted, said
mounting being supported solely by certain oth-
er burner tubes, said turnover device extending
across the kettle substantially mid-way the
length of said main conveyor, the shaft of said
turnover device being square in cross section
and having its axis of rotation positioned im-
mediately beneath the upper flight of said main
conveyor, said turnover device including four
blades mounted upon said squared shaft at right
angles, and said blades being successively en-
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gageable by successively advancing spaced cross
flights to intermittently rotate said turnover de-
vice thereby swinging the rearwardly projecting
blade thereof upwardly through the compart-
ment in rear of the turner-engaging cross flight
to lift the partially fried articles out of the said
compartment and redeposit them in over-turned
condition in the compartment immediately in
front of said turner-engaging cross flight.

7. In a doughnut machine the combination
with a kettle for containing frying fat, one single
main conveyor mounted for forward movement
of its upper flicht adjacent the frying fat level
of the Kkettle for progressing frying articles
through the frying fat for substantially the en-
tire length of the kettle and for return move-
ment of its lower flight adjacent the bottom of
the kettle from the delivery to the receiving end
thereof, and but one single turnover device, said
turnover device being freely rotatably mounted
-transverse the kettle substantially midway the
length thereof, said turnover device including a

plurality of vanes rotatable in the direction of -

movement of the upper flight of the conveyor,
a spur plate secured to the forward wall of each
vane and extending laterally outwardly there-
from to define a supporting rest for doughnuts
positioned upon its associated vane, a leaf spring
secured to the rear wall of each vane, means in-
cluding & cam mounted on the shaft of the turn-
over device, said cam. having a plurality of
notches formed therein and a spring latch en-
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gageable in successive cam notches for centering -

accelerating and re-centering said turnover de-
vice, of a series of cross flights attached to the
conveyor at equally spaced. intervals thus sub-

35

dividing the conveyor into an unbroken series of

separate compartments for containing and sep-

‘arating the articles to be fried, said cross flights -

being operable in advancing to engage and de-
- press successive leaf springs until the energy
stored in said spring is sufficient to overcome the
tension of said spring latch and rotate said turn-

over device thus lifting the doughnuts out of the.

compartment wherein they were originally de-

posited supporting them upon the spur plate as.
~ the turnover device continues to rotate and re-

depositing. said doughnuts in overturned condi-
.tion in the compartment one step in advance. of
the compartment from: which they were lifted
‘preparatory to turning.

8. A turnover device useful in a doughnwt fry-
ing machine of the advancing conveyor type,

- said turnover device comprising a shaft and a

series of blades mounted upon said shaft, said
blades extending radially outwards from: said
shaft, said shaft being mounted for free inter-
mittent rotation in one direction under control
of the conveyor in advancing, mechanism for
intermittently arresting the movement of the
turnover device and for centering said turnover
device in the correct position of rest, and means
on the turnover device, engageable by the con-
veyor in advancing when said turnover device
‘has overstepped, to rotate the turnover device in
the reverse direction to re-center said turnover
device.

9. A turnover device useful in a doughnut fry-
ing machine of the advancing conveyor type,
said turnover device comprising a shaft and a
series of blades mounted upon said shaft, said
blades extending “radially outwards from said
shaft, said shaft being mounted for free inter-
mittent rotation in one direction under control
of the conveyor in advancing, mechanism for
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intermittently arresting the movement of the
turnover device and for centering said turnover
device in proper position, and an inclined plane
surface associated with said turnover device, en-
gageable by the said conveyor in advancing when
said turnover device has overstepped, for rotat-
ing the turnover device in the reverse direction
to re-center said turnover device.

10. A turnover device useful in a doughnut
frying machine of the moving conveyor type, said
turnover device comprising a shaft and a series
of blades mounted upon said shaft, said blades
extending radially outwards from said shaft,
said shaft being mounted for free intermittent
rotation in one direction under control of the
conveyor in advancing, cam and brake mecha-
nism for intermittently arresting the movement
of the turnover device and for centering said
turnover device in proper position, and a guard
rail attached to the turnover device, said guard
rail inclining upwardly in the direction of move-
ment of the conveyor and being engageable by
the conveyor in advancing when said turnover
device has overstepped, to reverse the direction
of rotation of and thus re-center the turnover
device.

11. A turnover devxce useful in a doughnut
frying machine of the moving conveyor type,
said turnover device comprising a shaft and a
series of blades mounted 90 degrees apart upon
said shaft, each blade having a shank for at-
tachment to said shaft, a ledge secured across

" the shank and projecting outwardly therefrom to

form a support for doughnuts positioned upon
the blade during the operation of turning the
doughnuts over incident to frying, and a guard
rail inclining upwardly towards and terminating
beyond the outer extremity of the ledge, said
shaft being adapted to be mounted for free in-
termittent rotation in one direction under con-
trol of the ¢onveyor in advancing, cam and lever
mechanism for intermittently arresting the
movement of the turnover device and for center-
ing said turnover device in proper position, and
said . guard rail being operable to engage the
moving conveyor when said turnover device has
overstepped to reverse the direction of rotation
of and thus re-center the turnover device and
to space the conveyor away from the ledge to
guard said ledge against injury by the conveyor.

12. A doughnut machine comprising a con-
veyor for moving doughnuts through the ma-
chine during the cooking operation, a turnover
device intermittently rotated in one direction by
the movement of the conveyor for turning the
doughnuts over while cooking, a weighted mem-
ber, & cam adapted to rotate with said turnover
device under control of said conveyor to lift said
weighted member off normal, to accelerate the
rotation of said turnover device under control
of said weighted member while the latter is re-
turning to normal, and to brake against the
weighted member when it reaches normal to ar-
rest the rotation of the turnover device and to
center said turnover device in the correct posi-
tion of rest, and means associated with the turn-
over device and effective only when the turnover
device oversteps to engage the moving conveyor
and rotate the turnover device back to the cor-
rect position of rest.

13. A doughnut machine comprising a con-
veyor for moving doughnuts through the ma-
chine during the cooking operation, a turnover
device intermittently rotated in one direction by
the movement of the conveyor for turning the
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doughnuts over while cooking,
adapted to rotate with said
under control of said conveyor to lift said lever
off ‘normal, to accelerate the rotation of said
turnover device under control of said lever while
the latter is returning to normal, and to brake
against the lever when it reaches normal to ar-
rest the rotation of the turnover device and to
center said turnover device in the correct. posi-
tion of rest, and means associated with the turn-
over device and effective only when the turnover
device oversteps to engage the moving conveyor
and rotate the turnover device back to the cor-
rect position of rest.

14. A doughnut machine comprising a con-
veyor for moving doughnuts through the ma-
chine during the cooking operation, a turnover
device intermittently rotated in one direction by
the movement of the conveyor for turning the
doughnuts over while cooking, a lever, a weight
slidably associated with said lever, a cam, said
cam being adapted to rotate with said turnover
device under control of said conveyor and to en-
gage and lift said weighted lever off normal, to
accelerate the rotation of said turnover device
under control of said weighted lever while the
latter is returning to normal, and to brake
against the weighted lever when it reaches nor-
mal to arrest the rotation of the turnover device
and to center said turnover device in the correct
Position of rest, and means associated with the
turnover device but effective only when the turn-
over device oversteps to engage the moving con-
veyor and rotate the turnover device back to the
correct position of rest.

15. A doughnut machine comprising a con-
veyor for moving doughnuts through the ma-
chine while cooking, a turnover device intermit-
tently rotated in one direction by the movement
of the conveyor for turning the doughnuts over
while cooking, & movable weighted member, a
cam follower carried by said weighted member,
and a cam adapted to rotate with said turnover
device under control of said conveyor to control
the movement of said cam follower thereby lift-
ing said weighted member from its normal posi-
tion and to arrest the rotation of the turnover
device and center it in the correct position of
rest when the weighted member returns to its
normal position.

16. A doughnut machine comprising & con-
veyor for moving doughnuts through the ma-
chine while cooking, a turnover device intermit-
rotated in one direction by the movement
conveyor for turning the doughnuts over
cooking, a movable weighted member, &
cam follower carried by said weighted member,
8 cam adapted fo rotate with sald turnover de-

& lever, a cam
turnover device

Test when the weighted member returns to ts

sald conveyor to control’
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normal position, and meang associated with the
turnover device and effective only when the
turnover device oversteps to engage the moving
conveyor and rotate the turnover device back
to the correct position of rest. )

17. A doughnut machine comprising a con-
veyor for moving doughnuts through the ma-
chine while cooking, a turnover device intermit-
tently rotated in one direction by the movement
of the conveyor for turning the doughnuts over,
& lever, a weight adjustably mounted on said
lever, a cam follower carried by said lever, and
a cam adapted to rotate with said turnover de-
vice under control of said conveyor to control the
movement of said cam follower thereby lifting
said lever from its normal position and to arrest
the rotation of the turnover device and center
it in the correct position of rest when the lever
returns to its normal position.

18. A doughnut machine comprising a con-
veyor for moving doughnuts through the ma-
chine while cooking, a turnover device intermit-
tently rotated in one direction by the movement
of the conveyor for turning the doughnuts over,
a lever, a weight adjustably mounted on said
lever, a cam follower carried by said lever, a cam
adapted to rotate with said turnover device
under control of said conveyor to control the
movement of said cam follower thereby lifting
said lever from its normal position and to arrest
the rotation of the turnover device and re-center
it in correct position of rest when the lever re-
turns to its normal position, and means associ-
ated with the turnover device and efrective only
when the turnover device oversteps to engage
the moving conveyor and rotate the turnover
device back to the correct position of rest,

19. A doughnut machine comprising a con-
veyor for moving doughnuts through the ma-
chine while cooking, a turnover device intermit-
tently rotated in one direction by the movement
of the conveyor for turning the doughnuts over,
& cam mounted to rotate in synchronism with
sald turnover device, said cam having rounded
segments alternating with Aattened segments, a
weighted member engaging with, and intermit-
tently oscillated by the rotation of, said cam,
said weighted member normally engaging a flat-
tened segment of the cam to arrest the motion
of the cam 80 as to center the turnover device
the correct position and being moved off nor-
mal when engaged by a rounded segment of the
rotated cam, said weighted member in returning
to normal co-operating with a flattened seg-
ment of the cam to accelerate the rotation of
the cam and of the turnover device before the
motion of the cam is again arrested to center
the turnover device in the correct position of
rest, and means associated with the turnover
device engageable by the conveyor in advancing
when the turnover device has overstepped to ro-
tate sald turnover device in-the reverse direc-
tion to re-center said turnover devi 3
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