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This invention relates to. improvements in
doughnut machines and the like, that is, auto-
matic machines for frying or cooking doughnuts
and similar articles. The machine is of that

-5 general type in which the frying doughnuts are
advanced periodically from an insertion or initial
position, along the bath of hot grease or oil, to
and past a turning position, and to a delivery
position where the completely frled articles are

10 delivered up from the bath.

One feature of the invention relates to an
improved arrangement and means for advancmg
the frying articles along. the bath, with an in-
termittent movement, and regardless . of any

15 natural flowage of the liquid along such bath. In
this connection it is an cbject of the invention to
provide an arrangement in which the individual
doughnuts (or groups of the doughnuts) are re-
tained within individual pockets or cells during

20 their advancing movement so as to retain com-

" plete control over them at all times, and also to
avoid the uncertainties -attendant on ‘advance-
ment by means of the current of hot grease. It
is a very distinctive feature of the invention to
establish these cells and to ensure the trans-
ferring movement of the doughnuts by a novel
arrangement of parts; this arrangement being
such that there are established companion sets
of cells, one set being at higher level than the

@

30 other set, together with means for periodically -

raising and lowering -the two sets of cells, and
also for periodically moving one set of the cells
back and forth through a distance required to
advance the frying articles a complete step of

.35 movement, the other set of cells remaining unad-

vanced during such operation. Specifically, it is
an object to provide companion upper and lower
sets of partial-cells, the upper set being capable
of longitudinal as well as vertical movement,

.40 and both sets being capable of vertical move-

ments, together with means for periodically and

step by step intermittently raising and lowering

both sets of partial cells, with intermediate longi-

tudinal movements of the upper set of partial

45 cells, such longitudinal movements being alter-
nately back and forth.

It may also be stated that this feature .of the

invention relates to the provision of a set of

partial cells capable of longitudinal as well as

50 -vertical movements, together with means to ad-

vance these partial cells in the forward doughnut
movement-direction while the partial cells are in
lowered position so as to partially engage the
doughnuts and cause them to advance a proper

85 gistance, thereafter raising said partial cells to a

position such that they will no longer engage
the doughnuts, then moving said partial cells

. backwardly above another set of doughnuts, and
80 thez} “lowering ‘said partial cells into a new

(CL 53—7),

engagement w1th the doughnuts, preparatory
to' a new advancing movement. In connection
with the foregoing elements and movements, it
is a further feature that I have also provided a

lower set of partial cells which can be raised

and lowered but do not advance back and forth;
and which when lowered occupy a position below
the floating doughnuts so'as not to interfere with
doughnut advancements by the first mentioned
set of partial cells, and which when raised come
to an elevation to enclose the floating doughnuts
and retain them agamst improper advancement
during the interval while the first mentioned set
of partial cells is being raised away from' the
doughnuts and is being returned backwardly to
a position above another set of doughnuts, and
also until such partial cells are again. lowered
to position to re-engage with the floating dough-
nuts so as to again control them.

It may also be stated that this feature of the

10

15

20

invention ‘consists in the Dbrovision of two-sets *

of partial cells which complement each other, and
between which the doughnuts are exchanged pe-
riodically by vertical movements thereof, one set
being also capable of horizontal movements to in-

“termittently advance the frying articles with re-

turn movements in which said partial cells are
disengaged from the doughnuts floating on the
grease; the other set of partial cells comprising
means to retain the floating ifrying doughnits

25

30

under control while the first set of partial cells =

is'so disengaged from the floating articles.

A further feature of the invention relates to a
very simple and effective means for causing the
proper movements of the two sets of partial cells

with regularity for performing the functions set :

forth above. In this connection it isan object to
secure the alternate up and down movements of
both sets of partial cells by one set of devices,
such as cranks; and to secure the alternate back

35

40

and. forth movements of the one set of partial &

cells, in proper timing between the up and down
movements, by another set of devices, such as
another set of cranks; and specifically, it is a fur-~
ther object of the invention to actuate these two

sets of cranks by means of Geneva movements, -

working alternately, so. that the vertical move-
ments come at intervals between the horizontal
movements; ‘and still more specifically it is an
object to so relate these two Geneva movements
that a single Geneva pin and wheel may alter-
nately actuate both of the Geneva notched wheels.

In connection with the foregoing, it is a fur-
ther object of the invention to so arrange the
parts. that the operatmg devices, including the
Geneva wheels, ete., may be located at & position
between two grease channels lying side by side,
the doughnuts travelling along one said channel
to a cross connection, and béing returned slong
the other channel to a delivety point. By this

45
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55




10

15

arrangement the operating devices are brought -

into very compact compass, and:are located at
the most central position for actuation and con~
trol “of all the partial cell groups, and a very
pleasmg appearance 1s promded for the: entire
structure. '

A further feature of the invention is to pro-
vide means for receiving and retaining the -

fresnly cut and dropped doughnut batches, and
for retaining them within individual cells'during
the ‘initial ‘stages of the frying operation, and
until they have become cocked to a condition
such that they ‘may thereafter be manipulated
and advanced from . cell to cell:without danger
of deformation. In this' connection it is noted
that the cell advancements are accomplished by
a step by step movement, ‘with intervals of rest
between the advancing movements; and it is
noted that such a . series of movements neces-
sarily involve acceleratlons and decelerations of
the doughnut movements, and such ‘accelerations

" require the exertion of lateral. pressures of the

25

fioating doughnut forms. Such lateral pressures

. will ' deform the doughnuts unless the doughnuts

have been given a preparatory frying operation

suficient to give them a resisting crust; and it

_is an object of this feature of the invention to

30

, of such an interval of time.as will ensure the.
formation of the necessary crust above referred
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initially drop-the freshly -cut doughnut forms
onto g rotating “dropping plate,” which generally
rotates at uniform speed so that.it is not subject
to intervals of ‘acceleration and deceleration, and
the doughnuts are allowed to remain. in individ-
ual cells of this dropping; plate -until the lapse

to, whereupon -the ‘doughnut forms are‘able to
receive and resist the lateral: forces: to which
they are subjected during their subsequent step
by -step advancements.

In connection with the foregoing, it.is a fur-
ther object of the invention to provide a machine
which is capable of very high speeds of operation,
measured in: doughnuts dropped.and fried per
hour, and which speed greatly exceeds  those
speeds heretofore -permissible in such devices.
In this connection, it is hofted that there are
doughnut cutters available which can cut and
drop single ‘doughnuts ihto the frying bath at
such close intervals that said freshly cut dough
batches could not be step by step advanced away
from the dropping position without serious de-
formation; but by my improved form of dropping
plate arrangement in which the freshly cut forms
are retained and advanced uniformly until they
are crusted I am enabled to speed up the cuiting
and dropping of the doughnut forms to-take full
advantage of the ability of such cutters to perform
their work; and thus to greatly increase the out-
put of a machine of given size and cost. Some-

times I shall drive this dropping plate with a step -

by step movement, but even in such case I am en-
abled to perform these step by step movements of
the dropping plate with: a much lower rate of ac-
celerations. and decelerations than those neces-
sary for.the back and forth. cell movements, so

_that even with such step by step movement of the

dropping plate I am enabled fo greatly exceed
previous . performances of such machmes, meas-
ured-in doughnuts per hour.

In connection with the foregoing, it is a fur-
ther object of the invention, as one. feature, to
provide an arrangement such that two.or more

- rows of doughnuts may be simultaneously:taken

from .o single dropping- plate onto which “they
have been previously dropped from a single cut-

2,201,364

ter, and snnultaneously advance said rows along
the cooking channel or channels, and simultane-
ously turn over the doughnut forms of both’'rows
in turning operations. By this arrangement the
capacity of the machine may be still further in-
creased, and the full advantage of-the high speed
of the cutter be made. available.

In .connection with the.foregoing, it is a fur-
ther object of the invention to provide means for
causing the doughnuts advancing “along both

~aisles of the channel.to simultaneously turn right

angled corners at the end “or cross cennection

‘where the two channels:join together, turning

koth doughnut-forms simultaneously by a.single
turner, and again causing both doughnut forms
to execute ‘another right angle turn:into the
veturn -channel. Sometimés. I provide means
for ‘sub-dividing ‘the channels. into companion
sub-channels lying “parallel. to each other, with
ohie- set of  doughnuts traveling along one:sub-
channel, and the other set of doughnufs travel-

ling along the-other sub-channel.

‘Another - feature of “the invention relates to
the provision of a-construction such :that the
various operdting assemblies may. be removed
from the greasé channel for cleaning or other
operations, “leaving: the channel itself- entirely
clear and free of any such devices,:so that it too
can be readily cleaned. In-this connection, I
have provided an arrangement such that each
of ‘the partial cell structures may be lifted-away
from . the “channels and from the: operating
mechanisms; such that the-turner is a complete
self-contained device which may be lifted away
from “the. channels "and- from - the operating
mechanisms, or may be thereafter set into:place
without special operations; such that the drop-
ping plate assembly may be lifted away from

_the channels and from the opérating devices; or

may be again set back into place and-readily
brought into proper timing therewith; and such
that ‘the delivery - device. may-also be -readily
litted away from -the channels and from the
operating devices, or be again set into place
without. speeial adjustments. Each ‘of these
assembliés is completely self-contained, and may

be readily set into.place: or removed -from the

channels and operating mechanisms without the
need of using special tools, or makmg special
manipulations,

In connection with .the foregoing, it is also
an o6bject of the ihvention to provide an arrange-

‘ment in which, the operating -devices themselves

are. also built onto a base plate as . a self-con-
tained and-independent structure, so that they
may alse be removed or set into place as & unit,
and without special adjustments or manipula-
tions thereon.

Other objects. and uses of the invention will
appear from a detailed description thereof, which
congists in the features~of construction, and
combinations of parts hereinafter described and
claimed.

In the drawings: *.

Figurel.shows a plan view of one‘embodiment
of my invention, the same being a single dough-~
nut channel arrangement, and the upper sets of
partial cells being in the advanced pos1t10n on
the primary channel, or the returned position on
the secondary channel; »

Figure 2'shows-a. side elevation corresponding
to Figure 1, and it shows the doughnut.cutter
in dotted lines; * .

Figure-3-shows a-plan view smular t6_that of
Figure 1, but with the doughnut cutter removed,
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and also with the top plate and the connections
to the dropping plate removed; the upper sets
of partial cells being in the advanced position
of the primary channel and the returned posi-
tion of the secondary channel;

Figure 4 shows a view similar to that of Figure
3, but with the upper sets of partial cells re-
versed from the position of Figure 3;

Figure 5 shows a longitudinal section on the
lines 5—5 of Figures 3 and 4, and it shows the
Geneva movements for operating the raising
and lowering -and also -the back and forth
devices;

Figure 6 shows a longitudinal section on the
line 6—6 of Figure 3, with the sets of partial
cells of the primary channel in the lowered po-
sition so that the upper set will engage the float-
ing doughnut forms, and with said upper set in
its advanced position, that is, closest to the turner
and away from the dropping plate;

Figure 7 shows a view similar to that of Fig-
ure 6 but with the partial cells raised so that the
upper set is carried away from the floating dough-
nuts, and so that the lower set is brought into
position to engage the doughnuts and retain
them against displacement until the upper set
again is lowered;

Figure 8 shows g view similar to that of Figure
7 but with the upper set of partial cells returned
towards the dropping plate and away from the
turner; preparatory to engaging with the dough-
nut forms when again lowered;

Pigure 9 shows a transverse section on the
line 8—8 of Figure 4 looking in the direction of
the arrows, the partial cells of the primary chan-
nel being in raised position, and those of the
secondary channel being in lowered position;

Figure 10 shows a transverse section on the
line 10—18 of Figure 3, looking in the direction
of the arrows; being a view similar to that of
Figure 9 but with the partial cells reversed ver-

tically;
PFigure 11 shows a transverse section on the
line t{—11{ of Figure 3, showing the turner de-

vice in its normal or unturned position; and with
the partial cells. of the primary channel in low-
ered position and those of the secondary chan-
nel in raised position;

Pigure 12 shows a fransverse scction on the
line f2—12 of Figure 4 similar to that of Figure
11 but with the turner turned over to deliver
the doughnut into the secondary channel in
turned over condition; the partial cells of the pri-
mary channel being substantially raised, and
those of the secondary channel being substantially
lowered;

Pigure 13 shows a ‘transverse section on the
line i3—I3 of Figure 4, looking in the direction
of the arrows, showing the rotating dropping
plate, and with the partial ceils of the primary
channel in raised position, and those of the sec~

- ondary channel in lowered position;

75

Pigure 14 shows a transverse section on. the
line (4—i4 of Figure 3, locking in the direction
of the arrows, showing the rotating dropping
plate, and with the partial cells of the primary
channel lowered, and those of the secondary
channel raised;

Figure 15 shows a perspective view of the par-
tial celis of the primary channel removed from
the channel, and from the operating devices, the
upper set being in the restored position such: as
tliat which it occupies closest to the dropping
plate and ready to receive a doughnut from the
dropping plate;

3

Figure 16 shows a perspective view of the par-
tial cells of the secondary channel removed from:
the channel, and from the operating devices, the
upper set being in the position which it occupies
when a doughnut has been delivered to the de-
livery device;

Figure 17 shows a perspective view of the turner
unit removed from the cross-connection of the
channels, and with its parts in their normal or
unturned position;

Figure 18 shows a perspective view of the drop-
ping plate unit removed from the primary chan-
nel, and showing the operating shaft therefor
which engages at one end with the drive .gear
of the driving mechanism;

Figure 19 shows a perspective view of the de-
livery device removed from the secondary chan-
nel;

Figure 20 shows & plan view of a double or
twin channel  arrangement embodying the fea-
tures of the present invention, and with “wings”
on the ends of the upper sets of partial cells, to
sweep the doughnuis around the corners at the
cross-connection of the channels, the lower set of
partial cells of the primary channel being pro-
vided with an end trap to hold the doughnuts
therein. until they shall be swept around the
corner by the wing

Figure 21 shows a view similar to that of Fig-
ure 20 but with the upper sets of partial cells
shifted towards the turner, thus also sweeping
the wings around their respective corners;

Figure 22 shows a transverse section on the
line 2222 of Figure 20, looking in the direction
of the arrows, the wings being in their normal
or unturnad position;

Figure 23 shows a transverse section on the
line 23—22 of Figure 21 looking in the direction
of the arrows, the wings being swept around their
respective corners into the cross-connection be-
tween the channels;

Figure 24 shows a view similar to that of Fig-
ure 28 but with the turner turned over to deliver
the two doughnuts. into the secondary channel;

Figure 25 shows a fragmentary plan view of a
moedified arrangement of the twin or double chan-
nel arrangement, including central longitudinally
extending partitions to define sub-channels for
the two rows of advancing doughnuts;

Figure 26 shows a transverse section on the line
26—26 of Figure 25, looking in the direction of
the arrows, showing the notches on the lower
edge portions of ‘the upper partial cell :parti-
tions or flights, to accommodate the mid-parti-
tion. of the channel when the partial cells are
lowered;

Figure 27 shows a modified dropping plate in
which use is made of solid or continuous par-
titions instead of pins or the like to define the
cells thereof;

Figure 28 shows a perspective view of a modi-
fied form of dropping plate unit in which provi-
sion is made for intermittent advancement of the
plate instead ‘of for continuous advancement
thereof as in the previous arrangement; and

Figure 29 shows a modified form of connection
between the crank which causes horizontal shift-
ing ‘and the upper bar for one of the upper sets
of partial cells.

I shall first describe the arrangement shown
in Figures 1 to 19 inclusive. In that arrange-
ment there is provided a frying or cooking pan
including the two parallel channels 39 and 31,
the channel 38 being termed the primary chan-

. nel-and the channel 31 the secondary channel,
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©ing and operating devices are located.

4
for-convenience.  These channels are connected
at one end by the cross-connection 32, being
termed the turner connection for purposes of con-
venience.
nection 33 at the other end, being at the delivery
end of the secondary channel, or the introduction
end of the primary channel. = This frying or cook~
ing pan is a self-contained unit, and -may be
cast orotherwise formed in simple manner, -

Between the two channels there is a central
channel or chamber 34 in which the various driv-
This
channel is generally formed without any floor; in
which case-a plate or floor 25 may be removably
connected to the lower portions of the channels
30 and 31, which plate will constitute a floor for
said central chamber or channel 34, and which
floor will support the principal driving and op-
erating devices.  Upon removing this floor plate
35 the principal operating and driving devices are
removed from the rest-of the structure.

Within the primary channel 30 there are lo-
cated the upper and lower sets of partial cells
36 and. 37 respectively. The upper set 3% com-
prises the longitudinally extending bar 38 which
is provided with the upwardly extending inverted
U-shaped brackets 39 and 40, the pins 41 and 42
of which are adapted to be received in suitable
sockets of the driving and operating mechanism
presently to be described: The bar 38 has the
outwardly extending paddles or blades 43 which
are spaced ‘longitudinally along the bar at the
same spacing as that between the doughnuts ad-
vancing along the channeél. Preferably, the end
blade is replaced by the outwardly extending

finger 44 from which the pins 45 depend; this ar-

rangement being useful at the location of the
dropping plate presently to be described, so as-to
allow for proper removal of the doughnut forms
from the dropping plate notwithstanding the ro-
tation of the said plate during the action of such
removal.

The lower set of partial cells for the primary
channel includes the longitudinally extending
bar 48, having the upwardly extending inverted
U-shaped brackets 471 and 48, the pins 49 and 50
of which are adapted to be received in suitable
sockets of the driving and operating mechanism.
It is noted that the brackets 47 and 48 are spaced
much farther apart than the brackets 39 and: 49,
so that consideérable longitudinal movement of
the upper set may be effected, the lower set not
making such movement, and notwithstanding
that the pins 41,42, 49 and 50 are all in align-
ment. The bar 46 carries the outwardly extend-
ing paddles or blades 5{ which are formed at the
same spacing as that between the paddles or
blades 43 ‘of the upper set; whereby registry of
the blades of the upper and lower sets may be ef-
fected either when the end blades of the two sets
are in vertical registry, or when the upper set has
been shifted endwise the distance of spacing be-
tween blades, that is, one cell.

Within the secondary charinel 3{ there are lo~

= cated the upper and lower sets of partial cells 52

and 53 respectively.: The upper set comprises the
longitudinally extending bar 54 which is provided

with the upwardly extending inverted U-shaped

brackets 55 and 56, the pins 5T and 88 of which
are adapted to be received in suitable sockets of

the driving and operating mechanism presently:

to be described. The bar 54 has the outwardly.

extending paddles or blades 59 which are spaced

longitudinally along the bar at the'same spacing
as that between the doughnuts advgncing along

Generally, also, there is a cross-con-:
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the channel. Preferably the end blade is replaced

by the special hook shaped cell 60 which faces
towards the turner device, and serves to permit
the ready movement of the turned over dough-
nuts thereinto. :

The lower set of partial cells for the secondary
channel includes the -longitudinally extending
bar 61, having the upwardly extending inverted
U-shaped brackets 62 and 63, the pins 64 and 65
of 'which -are adapted.to be received in suitable
sockets of the driving-and operating mechanism.
It'is noted that the brackets 62 and 63 are spaced
much further apart than the brackets 55 and 56,
for a reason similar to that explained in connec~
tion with the brackets of the partial cells for the
primary channel. The bar 61 carries the out-
wardly extending paddles or blades 66 which are
formed at the same spacing as the spacing be-
tween the blades 59 of the upper set; whereby
registry of the blades of the upper and lower sets
may be effected either when the end blades of the
two sets are in vertical registry, or- when-the
upper set has been shifted endwise the distance
of spacing between blades, that is, one cell.. The
end blade of the lower:set is also: of ‘special form
or-hook shaped as shown at 67 so as to permit
proper co-relation between the turner and the
partial cell so-established, as will presently ap-
pear. . k

Means are provided for raising or lowering the
partial cells of each channel simultaneously, and
also for shifting the upper set of partial cells
of either channel longitudinally while in-either
raised or lowered condition, and -without such
shifting of the cells of the lower set. I shall now
explain the same.

Within the chamber or channel 34, there is,

adjacent to each of the primary and secondary-

channels; a pair of bars 68 and 69, for the primary
channel; and 70 and 7{ for the secondary chan-
nel. The bar-69 has the end vertical socket
members 72 and 73 which work on vertical pins
14 and 15 of the plate 35 and serve to guide said
bar 89 in ifs vertical movements, and prevent it
from tilting endwise, that is, these pins keep the
bar in a level condition as it moves up and down,
and at the same time prevent it from moving
endwise of the machine. LiKewise the bar 1f has
the end vertical socket members 16 and 17T which

work on the vertical pins 78 and 19 of the plate :

35 and serve to guide said bar Tl in its vertical
movements, and prevent it from tilting endwise,
and also prevent said bar from moving endwise
of the machine,.

The bar 69 has the end sockets 80 and 81 which 5;

are spaced to receive the pins 50°and 49 respec-
tively-of the lower set of partial cells for the
primary channel, so that said set: of partial cells
can be readily set into place or removed there-
from: without disturbance to other parts of the
machine, Likewise, the bar Ti has the end
sockets 82 and 83 which are spaced to receive the
pins 64 and 65 of the lower set of partial cells for
the secondary channel, so that said set of partial
cells ‘can be readily set iinto place or removed
therefrom without disturbance to other parts of
the machine.

The bar 68 has the end-sockets 84 and 85 which
are spaced to receive the pins 42 and 41 respec-
tively of the upper set of partial cells for the
primary channel; and the bar 70 has the end
sockets 86 and 87 which are spaced to receive the
pins: 57 and- 58 of the upper set of partial cells

for the secondary channel; whereby: both said
_ sets of partial cells may readily be set into.place
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or removed from the machine without dis-~
turbance to other parts thereof.

It is noted that the bars 68 and 10 are
supporfed by the bars 69 and 71, respectively,
either by roller bearings or otherwise, as shown,
for example at 83 in various figures, so that as
the bars 68 and/or 7{ are raised or lowered, the
bars 68 and/or 18 rise or fall with them; but it
is noted that the bars 68 and 19 are sufficiently
shorter than the bars 6% and 7! to permit of
endwise movement of the bars 68 and 70 equal
in amount to the distance between doughnuts,
that is, the spacing between cells. Thus it hap-
pens that when either of the bars 68 or 7! is
raised or lowered, the corresponding bar 88 or
79 as the case may be will also rise or fall, but
such bar 68 or 70 may be shifted backward or
forward. in either direction an amount equal to
the cell spacing when in either the raised or
lowered condition.. Thus it also appears that
when either lower set of partial cells is raised
or lowered, the upper set corresponding thereto
also rises or falls, and that the upper set may
be shifted backward or forward in either direc-
tion the distance between cells, when in.either
raised or lowered condition.

On the central portion of the plate 85 there is
the bearing stand 89 which provides bearing for
the main or driving gear 82. This gear is driven
by the pinion 9{ on the drive shaft §2. 'The gear
80 also constitutes the pin disk for the pin 92 of
2. Geneva movement, the gear being of extra
thickness for that purpose, and being recessed
at the position of the pin 93 as shown at 24. At
opposite sides of the Geneva gear drive thus pro-
vided, are the Geneva wheels 95 and 86, each
having four slots so that éach  will: execute a
quarter turn each time the pin 83 comes around.
Also, the advancements of the Geneva wheels 85
and 86 will occur alternately, first one, and then
the other, and always with continuous rotation
of the gear 90.

The two Geneva wheels 85 and 8¢ are provided
with the side gear wheels 97 and 98; and the
Geneva wheels and their said side gear wheels
are properly journalled in stands 99 and 108 ex-
tending up from the plate 35.
98 mesh with the companion pinions 10{ and 182
which are of half size compared with the gears,
and therefore will rotate double angular dis-
tance; and said pinions are journalled in the
stands {88 and {94 on the plate 35. It is here
noted that since the Geneva wheels are provided
with four slots each, they will each execute a
quarter- turn at each pin operation; but since
the gears 87 and 98 are double size compared
with the pinions {8f and 152, said pinions will
in turn execute half turns with corresponding
pin operations of the Geneva movement; and
said half turns will occur in alternation, first
the pinion 181 and then the pinion {02, etc.

The shaft of the pinion {81 has at its ends the

cranks 1832 and {842 which underlie the bars
68 and 71, respectively, so that said bars are
supported and raised or lowered by said cranks.
Also, these parts are so placed that said bars
are in either the raised or lowered condition
when the pinions are at rest, so that each bar
moves either from its top fo its bottom positien,
or vice versa. The shaft of the pinion 102 has on
its ends the cranks {05 and 108, which are con-
nected by the connection links 167 and {88 with
the bars 68 and 79, respectively. - It is also noted
that said cranks are normally in the horizontal
positions when at rest so that the bars 68 and

The gears 9T and

5

70 are normally projected to either one extreme
or.the other. It is also noted that the cranks
(632 and {042 are placed in opposition to each
other, that is, one is up when the other is down,
s0 that the cells at one side of the machine, or
in one channel, rise as those at the other side,
or in the other channel fall. It is, however,
noted, that the cranks i85 and {05 are in phase
so that both of the bars 68 and 78 travel in the
same direction, that is, either to the right or to
the left, at the same time.

- Tt will now be noted that the cells at each
side of the machine, that is, in each channel,
execute the following movements: In the primary
channel, assuming that the partial cells are up,
and that the upper set is projected towards the
dropping plate, the frst movement is to drop
both the upper and lower sets of said partial cells,
thus causing the upper set of cells to take the

doughnut from the dropping plate, .and causing °

the upper set of cells to trap the floating dough-
nuts. It is here noted that the level of the hot
grease is shown at the line (89 in various figures.
The lowering of the cells brings the upper set to

& low enough position to trap the foating dough-

nuts between its blades. The next movement is
to cause the so lowered upper set of cells to shift
away irom the dropping plate and towards the
turner, so that all of the so trapped doughnuts
are shifted towards the turner the distance of
one cell or doughnut. The next movement is
ior both the lower and upper sets of cells to be
raised again, so that now the upper cells are
raised above the grease level, and the lower cells

come high enough to trap the so shifted dough-

nuts, to thereby retain them in such shifted
bosition. Finally, while so raised the upper set
is again shifted towards the dropping plate, leav-
ing the doughnuts floating in the cells of the
lower set. Thus it appears that the vertical
movements serve to transfer the doughnuts from
one set to the other, and the horizontal move-
ments of the upper set, while lowered, serve to
move the doughnuts towards the turner and
away from the dropping plate; and the horizon-
tal movements of the upper set, ‘while raised,
serve to merely transfer the partial cells of said
set to position for engagements with the next
doughnuts when said cells are again lowered.

Now it will be found, that since the cells of
the secondary channel move down while those
of the primary channel move up, and since the
horizontal movements of the cells of both sets
are always in the same direction, either to the
right or to the left, the transferences of dough-
nuts in the secondary channel will be accom-
plished from the turner towards the delivery
device, that is, in direction contrary to that oc-
curring in the primary channel:

It is'also to be noted that the movements of

the paddles or blades are such, when they are

lowered, that & current of the hot grease is nat-
urally created around-the circuit of the chan-
nels and end connections, flowing from the drop-
ping plate towards the turner in the primary
channel, and from the turner towards the drop-
ping plate in the secondary channel; but due tothe
fact that the doughnuts are at all times trapped
in distinet cells, and therefore under complete
control, they will not float to positions not in-
tended, but their movements are at all times
definitely determined in the advancing cells. It
is also nocted that the principal functions of the
lower sets of partial cells is to trap the dough-
nuts during. the intervals when the upper. sets
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are raised, so that at such times the doughnuts
do not float to improper positions: Also, that
the functions of the upper sets of’ partial cells

are to cause the advancements of the doughnuts

under control: : .

It is also noted that since the total horizontal
movement of doughnut  advancement takes
place during the relatively small interval “in
which the Geneva pin 23 travels through a:slot
of the Geneva wheel 96, a very rapid accelera-
tion and deceleration of the upper sets of partial
cells. occurs, with, of course a correspondingly
long .interval of rest between such movements.
To meet the condition thus created, I have pro-
vided a slowly moving dropping plate which I
shall now describe. The same includes the cix-
cular plate 110, carried by the vertical shaft 114,
which shaft is slowly rotated, preferably with a
continuous motion; said dropping plate having
the cells: defined by the vertical pins {2, or
otherwise, -as ‘hereinafter shown.: The dough

batch cutter 143 is located:in -position to drop:

batches above the plate 118 at the position of the
circle {14 (see PFigures 3 and . 4), and being so
timed that each dough batch is dropped into
one of the cells of the rotating dropping. plate.
Then, as the dropping plate rotates counter-
clockwise these dough batches -are carried
around with the dropping plate to the position
where the pins 45 of the finger 44 of the upper
set of partial cells 36 may engage the' earliest
dropped dough batch and commence the fravel
thereof along: the primary cooking channel. Tt
is noted that when the upper set of partial cells
36 has been raised-and moved back towards the
dropping plate, it rests at such position until the
Geneva pin comes around to position to engage
the Geneva wheel 85 and: lower the partial cells,
and then there is a further rest at that position
until: the Geneva pin comes around i{o engage
the Geneva wheel 96 and shift the so-lowered
partial cells towards the turner; thus advancing
the floating - doughnuts. . During these -intervals
of time the dropping plate has rotated some
angular distance, ‘due to-the fact that it is be-
ing driven -continuously (or in' some cases, in-
termittently, but with a continuous intermittent
movement), so .that the particular dropping
plate cell from which the doughnut is to be re-
moved has alsc advanced considerable angular
distance.
position of Figure 4 to that of Figure 3. In
order to avoid interference between the pins 45
of the finger 44 and the cell of the dropping
plate T stagger the pins 45 as compared to those
of the dropping plate, so that the two sets come
between each other, and it is 'thus possible fo
permit the finger &4 to move to a backward posi-
tion ‘where it will- definitely engage the dough-
nut in the dropping plate cell, without such
interference.

‘When the dough batches travelling along the
primary channel have reached the end of such
channel they are to be:turned over-and trans-
ferred to the secondary channel. For this pur-
pose I have provided the turner designated in
its entirety by the numeral {115. It includes the
inverted U-shaped plate 116 having the vertical
arms (47 and 118 which are received snugly be-
tween the front and rear walls of the cross con-
nection 32 between the primary:and secondary
channels, but the turner unit may nevertheless
be readily removed from the said channel mem-
ber without need of special tools. Said plate
{16 has the extension {19 which reaches over

For example, it may move from the .
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the central chamber 34 far enough to support
the turner actuating shaft presently -to be de-
scribed. :

The turner proper includes the shaft 120 jour-
nalled in.the arms (¥ and 118, and the wire
fingers 121 are connected to:this shaft so that

when the shaft is rocked said fingers are also’

rocked for the turning operation. Reference to
Figures 11, 12 and .17 in particular shows that
these wire fingers include the horizontal dough-
nut supports 122 which are preferably- offset ‘at
a point close to the shaft 120 to bring said fin-
gers lower down at the doughnut receiving po-
sition; ‘and also to provide a shelf on which the
turning doughnut will be supported during the
turning operation. The turner also includes an

gctuating shaft 123 which is journalled in the

upper ‘end of the bracket arm 18 and also in
the end portion of the extension "i8; as well
shown in Figures 5, 11,512 and others.. The
shaft 120 has the segmental gear 124 which is
engaged by the segmental gear-125 on the shaft
123, so that rocking the shaft 123 -through a
comparatively small angular. movement rocks
the shaft {28 through a sufficient movement to
accomplish the :doughnut turning -operation.
The inner end of the shaft 122 carries the cam
shaped plate 126 which is in position to be en-
gaged by an arm 127 carried by the shaft of the
pinion 1€}, said arm 127 being located more or
less in opposition to the throw of the crank 103
which raises and lowers the partial: cells of the
primary. channel. The arrangement is. such
that when the gear {81 is given its half turn to

raise the partial cells of the primary channel; :

and simultaneously to lower the partial eells of
the secondary channel, shortly before such move-
ment. is. completed the finger (27 engages the
cam 126 and rocks the turner to perform a turn-
ing operation and transfer the doughnut: which
it carries overto the:beginning of the secondary
channel.. A spring 128 is provided fo -restore
the turner to its original position: ready. to re-
ceive another doughnut from the primary chan-
nel, such spring operating as soon-as the finger
127 disengages from the cam 126.

Now it will be noted that by the-time the turn-
er is rocked to deliver its doughnut to the sec-
ondary channel, the partial cells of the second-
ary channel have been lowered, so -that the
doughnut thus turned over and delivered will
properly enter the beginning cell' of the partial
cells of the secondary channel. This is-the hook
shaped cell 60 of the upper set, or 87 of the
lower set, and it is noted that these are open at
the side adjacent to the turner so that the turn-
er may enter:-into them, if need be, for proper
delivery of the doughnut thereinto, and without
interference between:the parts. It will also be
noted that, due to the fact that the turner im-
mediately returns te its original position affer
the completion of the turning operation, the
subsequent longitudinal movement of the upper
set of partial cells of the secondary channel is
accomplished ~ without interference from the
turner.

Since the end cells of the secondary channel
are open at the turner side; there might be pos-
sibility of doughnuts contained therein floating
backwardly away from the direct  alignment
with the secondary channel before the longitudi-
nal movement of the upper set of cells-in the
secondary channel commenced. In order to
prevent such possibility, I have provided each of
the turner wires 122 with a backward extension
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128 of generally cam shaped form, the radius
whereof increases as the turner rocks backwardly.
These wire extensions constitute o cam which
will force the turned over doughnui laterally
from the turner position towards the secondary
channel and will hold such doughnut at stch
laterally moved position until the hook shaped
upper partial cell 58 moves the doughnut along
the secondary channel to-its next position.

It is noted that the turner unit is a com-
pletely self-contained unit, which may be set
into the cross connection 32 or may be removed
therefrom as a unit. - Also, that there is no need
of performing any special timing of parts when
the turner is set back into place, since the tim-
ing of parts occurs automaticelly; whenever the
finger {27 comes around it will engage. the cam
126, and at the proper time.

Sometimes, as shown in several of the ficures,
it will be necessary to provide a slight pocket §30
in the bottom of the cross-connection 32 to ac-
commodate the rocking movements of the exten-
sions 129, due to their radius, but such pocket is
not generally objectionable. ;

The dropping plate {18, and its shaft [li are
carried by a self contained unit, now to be de-
scribed. The lower end of the shaft (il is re-
ceived in a socket 131 in the floor of the cross-
connection 33, and the upper portion of said
shaft is journalled in a bracket plate 132 which
lies across the cross-connection 33. Said brack-
et plate {32 has at one end the hook 133 to. en-
gage the outer face of the cross-connection 33,
and also has the downwardly extending hook 134
to engage the inner face of the end wall of the
chamber 34. A set screw 133 may be provided in
the hook 33 to lock the bracket in place. A
worm gear {36 is connected to the upper por-
tion of the shaft t11; and a shaft 13T is journalled
at 138 and 132 to the bracket {32. Oneé end of
said shaft carries the worm 148 meshing with the
worm gear {36, and the other end of said shaft
carries the spiral gear (41. 'The main drive gear
90 has its periphery provided with the usual spur
gear teeth to mesh with the driving pinion 91;
and also the periphery of said gear 90 is pro-
vided with the spirally cut teeth or grooves as
shown in Figures 3 and 4 in particular, so that
the spiral gear {41 will mesh therewith. Thus
the shaft 137 is driven to turn the dropping plate.
It will be noted that the gear ratio thus estab-
lished should be such that the dropping plate
executes one quarter turn for each two turns of
the gear 88, since two turns of the gear 90 are
needed to execute a complete cycle of move-
ments of the partial cells, corresponding to ad-
vancement of one dough batch, and the dropping
plate delivers one dough batch with each quar-
ter turn. ‘

It will also be noted that the dropping plate
unit may be set into place or removed from the
channel as a complete self-contained unit, and
without the need of using special tools for such
operations. The timing of the spiral gear 141
should be proper with respect to the spiral teeth
in the periphery of the gear 90, but such timing
may be easily effected by bringing the movements
of the partial cells to a given phase, and then
setting the spiral gear 141 down into mesh with
the spiral teeth of the gear 90.

I may also use the shaft 1{f to drive the dough

batch cutter #13." For this purpose I have shown -

the shaft extension (42 connected to the dough
batch cutter; and I do not deem it necessary to
describe the construetion of such connection in

7

greater detall herein since various forms of dough
batch cutters are already well known and in ex-
tensive use, and are driven in various manners.
Suffice it to. mention that the timing of the dough
batch cutter should be such as to ensure the
dropping of one dough batch into each of the

cells of the dropping plate, and in proper phase. -

Any suitable means may be provided for re-
moving the completely cooked or fried doughnuts
from the grease bath. In the present case I have
chosen to show a self-contained unit generally
designated as 143. It may be set into the end
vertion of the secondary channel, or removed
therefrom readily. This unit includes the brack-
et 144 having the leg {45 which may be set over
the end wall of the secondary channel so as to
grip the same in firm manner but nevertheless to
permit insertion or removal without special tools.
The lower portion of this bracket has the cylinder
or wheel 146 journalled thereto, and another cyl-~
inder or wheel {47 is journalled to the upper por-
tion of the bracket. The cylinder or wheel 147
is driven by the shaft extension 148 so as to carry
the belt or other carrier 149 upwardly and over
as shown in Figyre 19. The shaft (48 may be
driven in any convenient manner as by means of
an extension from the shaft 137, or an extension
from the shaft {11, but the details of such drive
are not set out herein since manifestly many
forms of such drive might be used; and also for
the reason that it is only hecessary to drive the
delivery. device at such a speed as to ensure re-
moval of the doughnuts from the frying bath as
they are brought to the position of the delivery
device by means of the upper set of partial cells
of the secondary channel. }

In connection with the foregoing it may be
noted that the final paddle or blade of the upper
set 62 serves to. move the completed doughnuts
onto the delivery device. In order to ensure such
a complete- movement, this final paddle or blade

‘may be pivoted to the bar 54 so that it may swing

about a transverse axis as shown in Figure 2 at
the dotted line position 158 ; or the belt (49
might be in the form of a series of separate nar-
row lines or tapes, and the paddle or blade 150
might be in the form of a series of fingers work-
ing between such tapes, so as to make possible
the complete delivery of the doughnut onto the
delivery device.

The rate of dropping of dough batches by the
cutter 143 in the arrangement so far described is
equal to the frequency of cyclic movements of the
vartial cells, since each such partial cell takes a
single doughnut from the dropping plate. This
means that the partial cells must be actuated at a
high rate of speed, for a large output in dough-
nuts per hour, once for each doughnut dropped.

In the modified arrangement of Figures 20 to
26.inclusive the channels are of double- width so
that two rows of doughnuts may be accommo-
dated as shown at {5!{ and 152. The various
paddles or hlades are also correspondingly long
50 as to properly engage both doughnuts at the

same time. In this case the dropping plate (53 ¢

is located with its shaft 154 centrally of the pri-
mary channel, and the end paddle or blade {55 of
the upper series for the primary channel is cen-
trally curved as shown at {58 so that it may par-
tially embrace the shaft §54.
movements of the cells is timed so that a cycle
thereof occurs for two cell movements of the
dropping plate. As a consequence, each time the
upper set of partial cells of the primary chan-
nel is moved towards the furner, two doughnuts
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are removed from the dropping plate, one af
each side of the channel center line, and these
two are then advanced along the primary chan-
nel as a pair. ' It is noted that the dough batch
cutter drops its batches at the position {57, so
that each dough batech so dropped must travel
partially. around the- circular movement of the
dropping plate:-before it is removed therefrom by
the end partial cell. 'Thus there is time for for-
mation ‘of a crust on each dough batch"before
commencement of actuation by the partial cells.
It is, of course understood that the freshly

dropped dough batches will remain in the cells -

of the dropping plate as defined by the wires 112
or otherwise, and they will float up to. the.sur-
face.of the grease shortly after being introduced
into the grease, and before they. come around to

~ position for:actuation by the partial cells.
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Each of the upper sets of partial cells has, at
the end adjacent to the turner, no paddle or
blade; but on the contrary:at that location each
of the lower sets has a swinging paddle ‘or blade
or a wing which is in alignment with the blades
of the upper set, and moves up and down with
the partial cells, and may swing through a ninety
degree movement. These are the wing 158 piv-

oted to the end of the bar 46 of the lower set for-

the primary channel at the -point 159, and the
wing {60 pivoted to the end of the bar 6l of the
lower set for the secondary channel at the point
16¢. Such : pivotal connections may be made
by small vertical shafts journalled in the end
portions of the bars-§6 and 61, respectively, the
wings being fastened to the upper ends of such
shafts. The lower ends of such shafts carry the
segmental gears 162 and 163 below the lower par-
tial cells, 'so as ‘to not:interfere therewith; and
the upper - sets of partial cells or blades thereof,
carry the rack bars 164 and 165 which reach
along beneath the blades of the lower sets, and
engage the segmental gears just referred to.
These rack bars are conveniently carried by
blades “of the -upper sets of partial cells, and
reach far enough down to pass bengath the low-
er-cells to the positions of the segmental -gears.
Thus they do not interfere with doughnuts con-
tained in the partial cells of either the upper or
lower set.

With this arrangement it will be seen that the
wings- will rise and fall with the vertical move-
ments:of the sets of partial cells; and that when
the upper set is away from the furner position
the wing is projected outwardly to position across
the channel, and that whenever the upper set of
partial cells is moved towards the turner posi-
tion the wing is turned around at a position par-
allel to the channel length as shown in Figure
21, 'in comparison to the position of Figure 20.
The result is that upon movement of the upper
set of partial cells of the primary channel to-
wards the turner, the wing 158 is swept around
the corner to swing the two doughnuts into right
angles to the length of the primary channel and
into proper position to be turned by the furner;
as shown in Figure 21. The wing 168 for the
secondary.-channel operates in manner similar to
that just: explained. That is, when the upper
set of blades for the upper partial cells of the
secondary channel is moved away from the posi-
tion of the turner, the wing 160 is swept from the
position of Figure 21 to that of Figure 20, and
the doughnuts in the cross-eonnection are swept
around the corner into alighment with the sec-
ondary channel and ready to be transferred along
said channel in the manner previously explained.

Tt is noted that each-of the wings is moved to
the parallel position when the upper partial cells
are moved towards the position of the turner; and
into the right angled position when the upper
partial cells are moved away from -the turner, 8
due to the relationship established by the.rack
bars £64 and 165 with the segmental gears 162
and 163; and that such relationships are main-
tained when the partial cells are in either the
raised or the lowered condition. ‘ 10

The turner shown in connection with the ar-
rangement of Figures 20 to 26 inclusive is simi-
lar to that already explained, but necessarily the
turner of these latter figures is of double width
so as-to accommodate two doughnut forms at 15
the same time; but said turner is so located that
the wing 158 will move the doughnuts directly
onto the turner, and when the turner has been
turned over the doughnuts are delivered directly
into position to be swept around the corner into 20
the secondary channel.

It is to be noted that when a pair of dough-
nuts is in the position at the left hand end of
the: primary channel ready for actudtion by the
wing (58, when the partial cells at that side of 25
the ‘machine are lowered so as.to bring the wing
{58 behind said doughnuts they might float away
to an improper position hefore the wing sweep-
ing action could be performed. In order to pre-
vent any such.undesirable action I have provided 30
the trap in the form. of the special end cell 166
oh-the turner end of the lower set of partial cells
for.the primary channel. When the partial cells
are raised this special end cell will trap the dough-
nuts therein, and retain them under control until 35
the partial cells are lowered so that the dough-
nuts .come under control of the wing 158.

In ‘the modified  arrangement. of Figures 25
and 26, there is provided. a longitudinally ex-
tending partition 18T which extends centrally 4o
slong each of the channels’and across the cross-
connection at the turner -end; said partition
reaching up substantially to the level of the
grease surface, and serving to divide each chan-
nel into a pair-of sub-channels, likewise cross- 45
connected &t the turner end.  The doughnuts
will travel along these sub-channels in individual
lines, and will turn around the cross-connection
at the turner end while still maintaining their
individual lines of travel. This will prevent im- 50
proper movements and confusion of the dough-
nuts, especially at the'cross-connection, and will
promote the regularity of their movements at:
all times. )

It is seen that there are provided the notches 55
{68 and {69 in this partition 167, in line with
the rack bars 164 and 185, since when these rack
bars are projected towards the cross-connection

“they will pass the limits defined by the partition

i67. It is also seen that this partition-is dis- 60
continuous at the position of each of the blades
of the lower sets of partial cells, as shown at
178; since-these lower blades must be capable of
lowering movement to a position completely: be-
low the top edges of the partition. It is also 65
noted, in Figure 26; that each of-the upper:blades
of the partial cells is notched on ifs lower edge
as at 171, sinice such blade must be capable-of
Jowering movement to a point where it would in-
terfere with stich partition. Sometimes this par- 70

_tition,. when provided, may be used only across

the end cross-connection, where there is especial

danger of improper doughnut movements, due to

the effects of the wing movements: ‘
‘In Figure 28 I have shown a modified arrange- 75



10

15.

S

ot
Lt

({1

G5

75

|

2,201,364
ment of the dropping plate, in ‘which said plé,te‘» :

may be intermittently rotated, as distinguished
from a strictly continuously and unvarying move-
ment. In this case, I have provided the ratchet

- wheel 172 instead of the worm wheel previously
described, and I have provided the rocking arm.

1713 pivoted for rocking movement about the
shaft 111, the pawl (14 being carried by. said
arm and adapted to advance the ratchet wheel.
I have also provided the bell crank {75 pivoted
on to the bracket plate 132 at. the point 176. A
link {17 connects one arm of the bell crank with
the rock arm 113, and the other arm of. the bell

crank either directly contacts with the. bar 68
or 69, or carries an extension which does so con-.

tact with the bar 68 or 68. In either case, as the
partial cells at that side of the machine per-
form a complete up and down movement the bell
crank moves up and down to thereby advance the

“dropping plate. ‘A spring 78 is provided for re-
storing the bell crank and. link to its position

after the bell erank has been raised.
It is noted that with the arrangement Just de-
scribed the movements should be so proportigned

5:that the dropping plate will advance the distance

of one doughnut cell for each doughnut dropped
by the doughnut cuftter; that is one cell for each
operation of the partial cells, for the arrangement
of Figures 1 to 19, inclusive, or two cells for each

<operation of the partial cells for the arrangement

of Figures 20 te 24 inclusive.

In the modified arrangement of Flgure 271
have shown a dropping plate in which:the indi-
vidual wires {12 of the previous structure have

s been replaced. by.the more or less solid parti-

tions 179, 180, 181 and 182, reaching up far enough
to retain control over the doughnut forms con-
tained within the several cells.

Especial attention is directed to the op‘eration‘
. of the dropping plate in'its relation to the means

for advancing the. doughnut forms along . the
channels. This dropping plate may be operated
at such a speed as will take the doughnuts dropped
by the doughnut cutter, irrespective of the rate

_at which said cutter is capable of cutting the
receiving  the individual doughnut

doughnuts,
forms in the individual cells of the dropping plate,
and retaining them in said cells until g later
time when the doughnut forms have been en-
crusted to an .extent sufficient to permit them
to withstand lateral advancing forces exerted by
rapidly travelling conveyors. - Thus, for example,
there is a form of cutter in successful operation

capable of cutting and .delivering . doughnuts at
f;the rate of . substantially one each second; but

if these doughnuts were to be advanced by an

intermittent conveyor cperating at a cyclic move-

ment of one each second, with the hecessary
starts and stops, and with the necessary inter-
vals of rest betwean movements; very severe forces
would have to be exerted on the sides of the

doughnut forms, and if said doughnut forms were .

to be delivered immediately to the conveyor mech-

_anism before becoming . encrusted to a cons1der—
‘able extent they would be deformed into elliptical

forms, and otherwise damaged. By my dropping

plate arrangement the individual newly dropped.

doughnut forms are retained- -within individual

vcells of a slowly: rotating dropping. plate which
turns at substantially constant speed so that said .

doughnuts are not subjected to starts and stops,
but are allowed to progress continiicusly ‘and
regulariy for a considerable interval of time, and

Tuntil they-have become encrusied; and thereafter

9‘

they are dehvered to the mtexmittently opera.tmg
conveying mechanism,

The foregoing - beneficial effect is especially
evident in the modified arrangement of Figures
20 to 24 inclusive wherein the conveying mech-
anism operates at one half speed as compared
with the previous form, since the conveyor Has
to make a cycle of movements-only for each two
doughnuts dropped instead of :for each - single
doughnut dropped. This same: principle might
be . still further multiplied, as for example, to
accommodate three "or even four doughnuts in
each cell, and side by side therein, the turner
and other mechanisms being similarly propor-
tioned; and if need be, the channels being simi-
larly sub-divided into three or four or more sub-~
divisions. In any such case each line of dough~
nuts would progress in direct form and order

from the dropping plate to the turner, and finally"

to the delivery device, with the doughnut cutter
operating at high speed and all within a machine
of much: smaller size than would otherwise be
needed ‘for a machine of comparable capacity
in forms cut and cocked and delivered per hour.

I wish to emphasize the simplicity ‘and clean
cut form of this machine, and the fact' that it
may be taken apart and cleaned, and again as-
sembled in very simple manner. - Also that when
the various units are removed from' the pan or

1a

15

20

25

channel member: said member may " be readily sg:

cleaned, since it is-entirely:free of operating parts
and comprises merely a simple clean-cut channel
shaped member. -Also, that esch of the operat-
ing devices may at such time be readily adjusted

and repaired ‘or replaced, and may be replaced. .

substantially without need of special adjustients
for timing parts.

While I have herein shown and described only
certain embodiments-of the features of my pres-
ent invention, still I do not intend to. limit myself
thereto, except as I may do so in the claims to
follow.

If desired, a cover plate may be placed over a
portion of the central chamber 34 s0 as to en=
close and protect the same.  In such. case said
cover plate may be provided with suitable edge
obenings or slots to accommodate the movements

of the inverted U-shaped members whereby. the.

various sets of partial cells are supported and

operated, and also to give proper access to the ;

turner mechanism, etc. The bracket 132 for the
dropping plate mechanism may be placed above
such cover plate as shown in Figure 1.

In Figure 29 I have shown a modified arrange-
ment of the connection between one of the hori-

zontal shifting cranks and the upper bar for one ‘

of ‘the upper sets of partial cells. In this ar-
rangement the said upper bar is provided with
a pair of vertical arms 183 and. i84 between
which is received the .pin of the . crank 106, so
that as said crank executes its half turn from
one horizontal position to the other, the bar 68
is shifted horizontally the distance equal to the
throw of the crank. Such horizontal shift will
occur always to the same extent irrespective of
the elevation .of the bar 68, whether up or down,
within the limits of the arms 183 and i84; and

with this arrangement any effect of angularity-

such as due to connecting rods of the previous
arrangement is eliminated. ' It will be understood
that such an arrangement as that of Figure 29
may be used at each side of the machine,. for
control of both of the upper bars, and I have
only shown one side of ‘the machine in Pigure
29 for ‘purposes of 51mp1101ty
I claim: ;
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1.:In a machine of the class described, -the
combination of a frying pan including two chan-
nels parallel to each other-and connected together
at one end, means to introduce articles into one

end of one channel; means to turn over the ar-

ticles at the position of the‘end connection afore-
said, ahd means to advance the articles along the
two channels, from the position of introduction
along one channel to the turning position, and
from thie furning position along the other channel
to a delivery position, said advancing means com-
prising an upper and a lower set of partial cells
in each channel, means tc move both sets of par-
tial cells in each channel vertically in the same

: direction simultaneously, and also to cause such

vertical movement of the partial eells in one
channel upwards at the same time'as downwards
in the other channel, and. means to. shift the
upper sets of partial eells in-the two channels lon-
gitudinally along the channels simultaneously, in
one -direction when one set is lowered and the
other is ‘raised; and in the other direction when
the first mentioned set is raised and the other
set is lowered.

2. In a machine of the class described; the
combination of a frying pan including two chan-
nels parallel to each other and connected- {o-
gether at one end by a cross-connection, means
to introduce articles into one end of one channel,

.means to turn over the -articles at the position

of the cross-connection, and means to advance
floating articles along the first mentioned chan-
nel towards the turning means; and along the
second mentioned channel from . the turning

_means, comprising. two sefs of partial cells in
each channel, one such set gbove the cther, and

each including partial cells: located lengthwise
of the channel at spacings equal to the desired
spacing between: the frying articles, means to
raise both sets of partial cells in one chanhnel
simultaneously with lowering of both sets of
partial cells in the other channel, and means to
shift both sets of upper partial cells towards the
turnine means simultaneously and to shift both
sets of partial'cells away-from the turning means
simultaneously.

3. In a2 machine of the class described, the
combination-of & frying pan including two chan-
nels ‘parallel. to each other and connécted to-
gether at one end by a cross-connecticn, means
to introduce articles into one end of one channel,
means to turn over the articles at the position of
the cross-connection, and -megns to advance
floating articles along the first mentioned chan-
nel towards the furning means, and along the

second ‘mentioned channel from the turning

means, comprising two ‘sets of partial cells in
each: channel, one being an upper set and-the
other being a lower set, means to raise and lower

the two sets in each channel simultaneously, with

movements in the two channels in opposition to
each other, and means to move the upper sets
of partial cells in the two .channels back and

forth in said channels, with ‘movements in both

channels 'in the:same direction simultanecusly.

4. Tn a machine of the class described, the

combination of a frying pan including two chan-
nels and a cross-connection connecting. their
ends together, turning means at the position of
said cross-connection, means to- introduce ar-

"ticles into one channel at.its end away from such

cross-connection, and means to.-advance the
floating articles along one channel towards the
cross-connection and: along the. other channel

5 .away from the cross-connection, comprising: two

2,201,364

sets of -partial cells in each channel, cne above
the other, means to raise and lower the two sets
i1, each channel simultaneously, and means to
move the upper partial cells of each channel
longitudinally along such channel, first in one
direction and then in the other direction, with
movements towards the turning means in the
first. mentioned channel when the partial cells
are in lowered position, and away from the turn-
ing means in the other e¢hannel when the partial
cells thereof are in lowered position:

5. In a machine of the class described; the.

combination of a frying pan including two chan-

10

nels and a cross-connection  connecting  their -

ends together, turning means at the position of
said cross-connection,. means. to introduce ar-
ticles into one channel at its end away from the
cross-connection,: and ‘means. to advance the
flogting articles-along one channel towards the
cross-connection and. along. the other channel
away from the cross-connection; comprising a
set of partial cells in each channel, means to
raise and lower said sets of partial cells alter-
nately and in opposition in the two -channels,
and means t6 move the sets of partial cells back
and forth in‘the two channels, simultaneously in

‘both said channels.

6. In' a machine of the 'class described; the
combination of a channel along: which:frying
articles are to. be advanced, means to advance
sgid articles along said channel with a step by

step movement,  a cellular 'dropping plate at-

one end of said channel and including a:series
of cells, means to rotate said dropping plate to
bring its cells into registry with the channel in
rotation, means to drop a dough ‘batch- into
each cell of the dropping plate, and means to
turn over the articles at the opposite end of the
channel.

7. In a machine of the class described,. the
combination of a channel along which frying ar-
ticles are to be advanced, means to advance said
articles along said channel with a step by step
movement,. a - celled circular dropping bplate
mounted for continuous uniform rotation about

a- vertical axis, meahs to rotate-the dropping

plate in time with the operations of the ad-
vancing means, and means to.drop dough batches
into the successive cells of the dropping plate.

8. In a machine of the class described, .the
combination of a channel along -which frying
articles -are to be advanced, means to advance
said articles along said channel with a step by
step movement; with consequent periods of ac-
celeration and deceleration; a dropping plate at
the begininng- end ‘of said channel, having a
series of cells around ils periphery, means to
rotate said dropping plate about a vertical axis
with acontinuous rotary movement, means. to
drop dough bkatches into the several cells. of the
dropping plate in succession, and means to trans-
fer the articles from the cells of the dropping
plate to the channel in succession.

9.'In a ‘machine of the class described, the
combination: of “a’ channel along which frying
articles are to be advanced, means to advance
said frying articles along said channel-with ‘a
step by step inovement with consequent. periods
of acceleration and deceleration, a continuosusly
moving dropping plate at the beginning end of
said channel, and having a series of.cells for in-
dividual accommodation of freshly dropped-ar-
ticles, means to drop  dough -batches into-the
cells: of the dropping plate in. succession, and
means to drive the dropping plate harmoniously
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with the movements of the advancing means,
whereby each freshly dropped dough batch is
accommodated within a cell of the dropping
plate for an interval of time prior to being sub-
Jjected to the accelerations and decelerations of
said advancing means.

10. In a machine of the class described, the
combination of a channel along which frying
articles are to be advanced, means to advance
the articles along said channel with a step by
step movement with consequent . periods of ac-
celeration and deceleration, a continuously mov-
ing dropping plate having cells for accommoda-
tion of a plurality of individua! dough batches
therein, means to drop fresh dough batches into
said cells of the dropping plate at a location
away from the channel, means to move the
dropping plate with a continuous movement to
carry the said dough batches to position for
transfer to the channel, and means to transfer
the dough batches from the dropping plate cells
to the channel in time with the movements of
the advancing means aforesaid.

11. In a machine of the class described, the
combination of s channel along which dough
batch articles are to be advanced, means to ad-
vance the articles along said channel with a step
by step movement with consequent periods of
acceleration and deceleration, a continuously
moving dropping plate in position adjacent to
said channel, means to drive said dropping plate
with a continuous movement, a series of cells for
freshly dropped dough batches in said dropping
plate, and means to transfer said dough batches
from the dropping plate cells to the channel in
time with the movements of the advancing
means aforesaid.

12. In a machine of the class described, the
combination of a channel along which frying ar-
ticles are to be advanced, means to advance the
articles along said channel with a step by step
movement with a consequent series of accelerg-
tions and decelerations, s continuously moving
dropping plate adjacent to the beginning end of
said channel, and having a series of individual
cells for accommodation of freshly dropped dough
batches, means to drop the dough batches into
said dropping plate cells in proper timing, and
means to transfer the dough batches from the
dropping plate cells to the channel in time with
the operations of the advancing means and only
after remaining on the plate several periods,
wherehy each freshly dropped dough batch is re-
tained for a substantial interval of time within a

cell of the dropping plate prior to entering the.

channel.

13. In a machine of the class described, the
combination of a channel along which dough
hatches are to be advanced, means to advance
the dough batches along said channel with a
step by step movement with consequent periods
of acceleration and deceleration, means to drop
fresh batches of dough at a point adjacent to the
beginning end of the channel where the batcHas
are not subject to periodic acceleration and de-
celeration, means to retain each said freshly
dropped dough batches for an interval of time
equal to at least several of said periods prior to
entrance into the channel, and means to there-
after transfer the individual dough batches into
the channel for action thereon by the advancing
means aforesaid.

14. ITn a machine of the class described, the
combination of a channel along which frying

11
articles are to be advanced, means to advance the
articles along said channel with a step by step
movement with consequent intervals of accelera-
tion and deceleration, a continuously moving
dropping plate adjacent to the beginning end of
said channel, said droppig plate having a series
of cells for individual freshly dropped dough
batches, means to drop the dough batches into
the dropping plate cells, and means to transfer
the dough batches from the dropping plate cells
to the channel after an interval equal to a plu-
rality of dough batch dropping operations.

15. In a machine of the class described, the
combination of a channel having a turn at one
end, means to drop dough batches into the hot
grease, means to advance said dough batches
along the channel with a step by step movement,
and means to sweep the dough batches around
said bend, comprising a sweep arm pivoted at the
point of the bend, means to raise and lower said
sweep arm, and means to sweep the arm back and
forth alternately in one direction and then. the
other between the raising and lowering move-
ments.

16. In a machine of the class described, the
combination of a channel having a turn at one
end, means to drop dough batches into the hot
grease, means to advance the dough batches
along the channel, and means to sweep the dough
batches around the turn, comprising a “Sweep
arm, means to raise and lower said sweep arm,
and means to sweep the arm back and forth at
intervals between the raising and lowering move-
ments. : )

17. In a machine of the class described, the
combination of a channel along which dough
batches are to be advanced, said channel accom-
modating a plurality of lines of the doiigh
batches, ‘means for swinging the lines of dough
batches around a corner, and means for there-
after turning over one dough batch of each line
simultaneously.

18. Apparatus for advancing doughnuts along
a channel of an automatic doughnut forming
and cooking machine containing hot liquid for
frying the doughnuts and adapted to have un-
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cooked - doughnuts periodically introduced . into ‘

one end thereof, including: a set of spaced ele-
ments extending transversely of the channel and
vertically movable together; a second set of simi-
larly spaced elements extending transversely of
the channel above the first set, the second :set
being vertically movable from a position in the
liquid to a position completely out of the liquid
and reciprocable longitudinally of the channel a
distance equal to the spacing between elements;
means for moving the upper set longitudinally of
the channel while both sets are in lowered posi-
tion to cause doughnuts floating between the ele-
ments of the upper set to be advanced a desired
distance in a predetermined time; means for rais-
ing both sets to remove the upper set from the
liquid and cause the lower set to retain the dough-
nuts in the advanced position; and means for
moving the upper set of elements, while out. of
the liquid, back to their initial position longitudi-
nal.of the tank and for then lowering both sets to
repeat the cycle of operation. A

19. Apparatus of the character  claimed in
claim 18, wherein said channel is one of two
channels with means therebetween for overturn~
ing the doughnuts. ‘
CHARLES E. CARPENTER.
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of the above numbered patent requiring correctionas:follows Page]. sec-
ond column, line 22, for- "complement" read ~--supplement--;3 page h first
column, line 1, for the reference numeral "2 25" read --35--;: and that the
sald Letters Patent shéuld be read with this correction therein that the
same- may conform to the record of the case in the Patent Office.

_Signed and sealed this'?fh'dayvof July, A. D. 1940.

. Henry Van Arsdale,
(Seal) | Acting Commissioner of Patents,



