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- UnNrtep States PaTenT OFFICE.

GEORGE SAMUEL BAKER, OF LONDON, ENGLAND.

" CONVEYER .APPARATUS.

SPECIFICATION forming part of Letters Patent No. 680,214, dated August 13, 1901.
Application filed Febrnary 4, 1801, Serial No. 45,953, (No model.} |

fo all whonv it may concern: -
‘Be it known that I, GEORGE SAMUEL BA-

KER, a subject of the Queen of England, re-

siding at London, England, have invented
certain new and useful Improvements in or
Relating to.Conveyer Apparatus, (for which
application has been made in Great Britain,
under No. 12,964, dated July .18, 1900,) of
which the following is a specification.
Thisinvention relates fo chain orother con-

veyer apparatus, and has for its object the

provision, in combination with apparatus

from which pans, plates, buckets, trays, or

the like are delivered in a single row and
other apparatus through which they are to
travel in two or more rows, of novel means

‘which automatically divert the trays from the

single row in the desired order and at proper

intervals and cause them to form into the two

or more rows 1nto which they are to subse-
quently travel. _ - .
T'his invention is appliecable with advan-

- tage to, for example, biscuit-cutting machines
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delivering to ftraveling-chain baking-ovens
for taking pans charged with biscuits from
the cutting-machine and delivering them au-
tomatically in two or more rows into the
chain baking-oven, and thereby dispensing
with the manual labor and loss of time hith-
erto involved where the transfer of the pans
from the one apparatus to the other has been
made, as heretofore, by hand-labor. A simi-
lar automatic transferis,moreover,applicable
with advantage to other apparatus than that

Just previously mentioned by way of example.

Thig invention is applicable not only in
cases where the movement of the pans or the
like into the receiving apparatus is in line or
parallel with the direction in which they issue
from the delivering apparatus, but also in
cases where these movements occur in direc-
tions at an angle with each other.

. In the description which follows,this inven-
tion is referred to, for convenience, in its ap-
plication to a biscuit-catter delivering flat
pans to a chain baking-oven into which the
pans pass in two rows, although it must be
understood that the pans can be made to
travel in more than two rows and that the in-
vention can be used in manufactures other
than that of biscuits. |

!

In one construction according to this in-
vention endless-chain conveyers extend from
thedelivery end of the cutting-machine to the

point of entry of each row of pans into the

mouth of the baking-oven and are operated
by any convenient means—say from the gear
which drives the cutting-machine orthe oven-
chains—-so that they preferably run at the

same speed as that at which the charged pans

aredeliveredfrom the cutting-machine. Cer-
tain of these chains have projections on them
by which certain of the pans are taken
straightforward intothe baking-oven. Other
of the chains running in the same plane par-

gated projections which extend in between
suecessive pansissuing {rom the cutting-ma-
chine and not only serve to propel the pans
in the desired direction, but also constitute
guides between alternate pans which are
moved forward, as described, and also shifted
laterally, so as to finally enter the oven in a

| path parallel with that of their companion

pans. To effect the lateral movement of the
pans in the desired order and to the desired
extent while they travel onward, various de-
vices according to this invention may be
adopted, these devices being geared to the
cutting-machine or driven independently, as
may be desired.
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allel with the former are provided with elon-
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Onpe shifting device according to this in-

vention comprises a pairof endless chains dis-

| posed in the same vertical plane which lies

aslant the path of issue of the charged pans
from the cutting-machine. These two chains
have attached to them a vertical finger,
which extends down from them sufficiently
far to come into contact with the sides of the
pans. Thetwochainsrun at the same speed,
and during a complete cycle of their move-
ment they cause the finger to act upon the
side of one of the pans and to push it later-
ally out of its place into the next row while
being moved forward and then lift it clear of
the pans and return it across them, so that it
misses the succeeding pan and arrives at the
point whence it started in time to operate
upon the next pan but one, pushing that into
thesecond row in similarfashion. The speed

of the finger 1n its path aslant that of the
| issuing pans is such that its component in

go
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the line of forward travel of the pans repre-
sents the speed of the pans in the direction

of the component.

In another construction according to this
invention the finger is carried by parallel
arms pivoted on a cross-head which is moved

‘backward and forward by an oscillating lever

along a guide disposed aslant the path of the
issning pans. Mounted on the cross-head

and geared to the parallel arms by a toggle

is a weighted lever which will hold the finger
in either of its extreme positions—that is to
say, down to bear against the sides of the

pans or up clear of them. From one of these

two positions to the other the finger is caused
to move at the ends of its travel by stops,

‘with which the finger-operating apparatus—

say the toggle—comes into contact to cause
the weighted lever to shift from one extreme
position to the other. Conveniently these

stops are movable and may be screw-stops, .

by which the point at which the tilting of the

‘weighted lever takes place may be adjusted

to a nicety. |

In a further construction according to this

invention the cross-head carrying the finger

and its operating-gear is caused to recipro-
cate aslant the path of the charged pans by
a screw turned alternately in opposite direc-

tions by gearing which is under the control
of a reversing-clutch thrown over mechanic-
ally at the desired intervals. Conveniently
the arm of the operating-clutech may form a

toggle conjointly with a spring which is piv- |
oted in line with a fulerum of the arm, so |

that theexpansion of the spring tends to keep
the lever over in either of its two extreme
positions. A convenient construection em-
bodying this serew-gear is one in which the

pans issue from the cutting and forming ma-
chine in a single row in line with the center |

of two rows in which they enter the baking-
oven, two operating-screws disposed in a hori-

presented toward the oven.

By this eon-

left from a central chain with projections

and into the spaces between coincident but | Fig. 5 is a diagram showing in elevation a
| ‘portion of the apparatus illustrated in Figs.
3and 4. Tigs. 6 and 7 are respectively a
‘plan and a side elevation of another con-
- struction.
invention comprises pairs of parallel arms |

longer projections on chains disposed in line

with the two series of chains in the baking-

oven. |
Anadditionaleonstruetionaccordingtothis

pivoted fo stationary pivots between the rows
of pans entering the baking-oven and oscil-
lating in a horizountal plane to divert the pans
by means of a coupling rod or bar laterally
as they issue from the cutting-machine. Con-
veniently these arms can be caused torecipro-
cate at desired intervals by rods operated by
tappet or other cams, whieh may be driven
from the cutting-machine. Where a single
row of pans from the cutting-machine has to
be diverted into two rows in the oven, the

arms may extend from pivots between the

the cutting-machine.

one construction of conveyer.

€80,214
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two series over both therows and be operated
so that the pairs of arms move inward alter-
nately, moving the first pan to the right and
the next to the left, &ec., as they issue from

Where the rows of pans in the baking-oven

‘are to lie at an angle to the row issuing from

the cutting-machine, the one, two, or more
pans at the end of the single row are simul-

‘taneonsly shifted sidewise or in the direction
-of their diagonals, where the oven and cut-
ter are at right angles, so as to'arrive simul-
taneously and side by side at the ends of the

rows in the oven. This simultaneous shift-
ing may be effected by shifting devices of
the kinds herein described arranged parallel
to each other in pairs aslant the line of issue
of the pans from the biscuit-cutting machine,
reinforeced, if desired, by conveyer-chains ar-
ranged in the angle between the two ma-
chines and feeding the pan that traverses
that angle toward that row which it is in-
tended to occupy in the oven. Conveniently
these auxiliary chains run at right angles to
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that row. The angles of the pans may been-

gaged by an angular pusher in this construc-
tion. This pusher preferably would be ap-

plied to the pan which is farthest from the

angle between the cutting-machine and the
oven, as it could not be assisted by the aux-

iliary conveyer provided in that angle.

This invention also comprises the employ-
ment of diagonal transferring-chains above
or below the plane in which the main con-
veyer-chainsof the cutting-machine and oven
travel. These chains effect the lateral move-

"ment of the pans out of the onerow from the
cutting-machine into the two or more rows:
forthe oven. The main ehains for conveying
. the pans may be above them, and the others,

or the mechanism previously described for
Intheaccom p'a,n.yin o drawings, which illus-

are respectively a plan and a side elevation of
Figs. 3 and 4
are similar views of another construction.

Fig. 8is a plan showing a portion
of another construction. Fig. 9 is an end
elevation of the same. Fig. 10 is a side ele-
vation of the same, and Figs. 11 and 12 are
respectively a plan and an elevation of yet
another construction of conveyer.

Like letters indicate like parts throughout

the drawings.
With reference first to Figs. 1 and 2, A indi-
catesstandards forming the frame of the appa-

ratus and carrying at one end in bearings A’

a. shaft B and at the other end in adjustable
bearings A?another shaft C. Upon the shaft
B are chain-wheels D,in line with similar

05
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'ghifting them laterally, may be below, or vice
- versa. |
zontal plane being geared together at the ob- |
tuse angle at which they meet and which is | trate various forms of econveyer apparatus all
“according to this invention, Figures 1 and 2
struction the pans issuing from the cutting- j

machine are diverted alternately to right or

ITIQ
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~ vheels tipon the shaft C, each pair of wheels | across between the guides D?onto the chains

5

being connected by an endless chain. The

~shaft C also carries two other chain-wheels

K, which, in conjunection with similar wheels
upon a shatt K, carry chains E', parallel with
and running in the same pla,ne as the chains
D’. The shaft F forms part of a cutting-ma-

. chine, the details of which form no pa,rt of
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the present invention. The ends of its stand-
ards F', however,
2, and the shaft I carries other chain-wheels
I, which help to support chains F3, upon
which the pans travel in single row from the
cutting - machine to the conveyer. These
chain-wheels F*may themselves be the wheels
of the cutting-machine. Adjacenttotheother
end of the conveyer is a baking-oven, a por-
tion only of which is shown in the figures. It

18 provided with two sets of chains G’ G?, car-

ried by chain-wheels G3, which are mounted

upon a shaft . This shaft G forms part of

a conveyer or chain-oven, and the auxiliary
chains G* are driven therefrom, the corre-
sponding wheels on the shaft C running
loosely. The three machines—namely, the
cutting-machine, the conveyer, and the bak-
Ing-oven—may be driven from the shaft F of

the cutting-machine, which may be driven

through the chains F° or from any available
source of power. It is, however, preferable
for the conveyer to be driven from the cut-
ting-machine and the oven driven independ-
ently. The chains E' are provided with pro-
jections E?, which serve to engage trays or
pans H, which are brought onto the chains
E’ by the chains F? of the cutting-machine.
The other conveyer-chains D’ have elongated
projections D% which are spaced to corre-
spond with the projections E* and serve not
only to convey any pans which are placed
between them toward the baking-oven, but

also act as guides while these pans are shifted .
laterally from the chains E’ to the chains E'.

The mechanism for transferring alternate
pans from the chains E' to the chains D’ will
now be described. Upon the standards A is
secured a cross-frame J, which supports one
end of a diagonal frame J’, the other end of
which 1s supported upon one of the standards
A. Within this frame J are two chains (not
shown in the drawings) which travel in the
same vertical plane and have studs J*, which
projectthroughslots J°in theframed’. These
chaing are caused to travel by bevel-gearing
K K, the gear K being driven from the shaft
F and connected to the gear K’ by a shaft K=
Although details of the chains are not shown,
1t will be readily appreciated that by suitably
mounting them they can be caused to travel
so that the studs J* travel around and around
each in its respective slot J°. The studs J?
are connected by a finger I, and when the
studs J? are trdvelmﬂ' in the direction of the
arrows in Fig. 2 alonﬂ' the lower portions of
the slots J3 the ﬁnn‘er L makes contact with
the edge of one of the pans I and causes that

pan to travel from the chains E' gradually | secured upon the guide N'.

are shown in Figs. 1 and

D', The pan iscompletely transferred by the
time the finger has reached the end of its

travel in the direction above indicated, and

the studs J* then move up onto the upper por-
tion of the slots J3 and return the finger L
the latter being then at such a height that it
clears the next pan H, which consequently
moves forward, continuing on the chains K.
The edge of the third pan is engaged by the
finger when it descends, and that pan is then
tmnsferred as described with reference to
the first pan, to the chains D',

chains G’ in the baking-oven and the chains
E' deliver their pans to the chains G*, and

The chains
D’ deliver the pans which they earry to the

75

30 .

thus it will be seen that the pans which issue

in a single row from the cutting-machine are

caused by the conveyer apparatus to entm

the baking-oven in two rows.

- The ﬂeneral construetion of the apparatus
111ustra,ted inFigs. 3 and 4—such as the fram-
ing, the 1elatwe arrangement of the cutting-
machine, conveyer, and baking-oven, with
their traveling chains—is substantially simi-
lar to that described with reference to Iigs,.
1 and 2; buta modified construction of shift-
mﬂ*-ﬂ‘ear is employed for transferring alter-
nate pans from the chains E' to the chains D’
and this meéchanism will now be de&erlbed
Upon the standards A is a cross-frame M,
supporting in brackets M’ a shaft M-

nected by a rod M* to a crank-disk M>, mount-
ed upon the shaft B. Near the other end of
the shaft M? is mounted a bevel-wheel MY,

Q0

To
‘one end of this shaft is fixed a erank M3, con-

100

which gears with another bevel-wheel M?, car- |

ried upon a shaft M® in bearings upon the
frame M. One end of an oscillating lever M*
1s secured to the shaft MS, the other end of
the lever being connected by a link MY to a

105

c¢ross-head N, which can slide backward and -

forward upon a guide N’, mounted upon the
standards A aslant of the path of travel of
the chains D' and E'. Pivoted upon the cross-
head N is a weighted lever N? connected
through a toggle N2 with parallel arms N4,
also pivoted to the cross-head N. The other

ends of these parallel arms N* are joined to

a vertical finger L', which corresponds in its
function to the finger L, mentioned with ref-
erence to Figs. 1 and 2. When the arms N*
arein their lower DObIthH as shown in Figs.
2 and 3, the ﬁnﬂ'er L' engages with the edﬂ‘e

IIO
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120

of one of the pans H, and when they are raised = |

the finger L' is clear of them. The position
of the arms N and consequently of the fin-
ger L', is deter mined by the -weighted lever

N*?, which falls into one or other of two ex-
(Indicated in dotted lines in
‘Fig.5.) The lever N?isthrown over into one

treme positions.

125

or other of these positions at the end of each -

oscillation of the lever M®, for the movement
of that lever carries the cross-head N along
the guide N’ until the toggle N?® comes into
contact with a stop N°, of which there are two
The relative po-

130
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sition of the various parts of the shifting | one friction-cone O is engaged with its cor-

-mechanism is clearly shown in Fig. 5. The

stops N5 are adjustable to allow for exact

regulation of the point at which the finger

shall alter its position. The operation of this
conveyer is similar to that described with
reference to the construection illustrated in
Figs. 1 and 2, except that in place of the con-
tinuously-traveling diagonal chains carrying
the finger L there is the oscillating lever M’

~with its appurtenances.

L5
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In the form of conveyer illustrated in Figs.
6 and 7 the chains I3 of the cutting-machine

deliver the pans H, as before, to chains E’ of

the econveyer, having short projections E?;
but there are two pairs of chains D', with long

‘guide projections D?, one pair traveling on

one side of the chains E’ and the other pair
on the other side. In this construction the
pans are not delivered directly from the
chains E' to the chains of the baking-oven,
but are diverted alternately to right and left
first to one pair of chains D’ and then to the
other, one pair of chains D’ delivering to the
chains G’ of the baking-oven and the other
pair to the chains G* of that device.
transference of the pans from the chains E/
to the chains D' is brought about by means
of a finger which operates in substantially
the same way as the finger L, deseribed with
reference to Figs. 3, 4, and 5. The finger 18

indicated at L2 in Fig. 6, but the toggle,

35
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weighted lever, and stops are omitted for the
sake of clearness, one of the weighted levers
being, however, indicated at N° in Fig. 7. In
the present construction there are two fin-
vers, one to divert the pans to one pair of
chainsD’and the otherto move the panstothe
other pair of chainsD’. The fingers are oper-
ated by serews O, carried in guide-frames O,

attached to a cross-bar O® and to the stand- |

ards A. These screws are connected by bevel-
gear O% and are driven by bevel-gear O
This gear is operated from a shaft O° which
carries two bevel-wheels O° normally free to
revolve about it. These bevel-wheels O° en-

- gage with a common bevel-wheel O, which

50

85

is mounted upon a shaft O° and driven by
agear O, Free to slide upon the shaft O, but
turning with it, are two friction-cones O,
each of which can engage with a friction seat-
ing in the adjacent bevel-wheel O° It will
be seen that the direction of rotation of the
screws O is determined by which of the fric-
tion-cones OV is in connection with its bevel-

wheel Of and this is controlled by mechan-
ism which will now be described. The fric-
tion-cones O are mounted or formed upon a

sleeve,which is encircled by a collar O*2, This
6o

collar is provided with trunnions O%, Fig. 7,

~ which engage with one end of a reversing-

lever O¥, pivoted to the frame of the ma-
chine. The other end of this lever O'*is at-

tached to and forms a toggle with a spring

05, and this spring by its expansion tends to
keep the lever O in one or other of two posi-

The

responding wheel Of, and in the other posi-
tion the other friction -cone O is engaged
with its wheel. The shifting of the revers-
ing-lever O from one position to the other
is brought about by means of stops O%, car-

ried upon a sliding rod O, which is recipro-

cated, through a connecting - rod O, by a
crank-pin OY, which is mounted upon a disk

0¥ gt the end of the shaft C. The operation

of this conveyer will be readily understood
from the description already given of the
working of the other forms of conveyers.
The fingers L? operate alternately to divert
the pans H first to one side and then to the
other, the motion of the screws O, driving

the fingers, being reversed by thelever O*and
the friction-clutch which it carries.

In the conveyer, of which portions are illus-
trated in Figs. 8, 9, and 10, the chains E° of
the cutting - machine deliver the pans cen-
trallyin a single row to two sets of chains D
in the conveyer. These chains D’ are car-
ried, as in the constructions previously de-
seribed, upon chain-wheels D on shafts B and
C, and other chain-wheels D3, loose upon the
shaft C, support chains G°, whieh are driven

from other chain-wheels, forming part of the

baking-oven and not shown in Figs. 8,9, and
10. 'The shifting mechanism comprises two
sets of parallel arms P and P'. The arms P

are mounted upon a shaft R, placed centrally

with regard to the two rows into which the
pans are to be diverted. This shaft R is sup-
ported in bearings R’ of the frame of the con-
veyer. The other arms P’ are pivoted to a
point R* also on the center line of the appa-
ratus. The extremities of the arms P and
P’ are coupled by bars P? and these bars
P? engage with the sides of the pans H and
divert them first to one pair of chains D
and then to the other pair. The motion of
the parallel arms P P’ is brought about in

75

8o

sl

95

100

105

110

the following way: To the shaft R is at-

tached a erank RS, joined by a connecting-
rod R*to a lever R% which is pivoted, as at
Ré, to the frame of the machine. Pivoted
to the lever R® between its pivot R° and the
end at which itis attached to the connecting-
rod R* is a connecting-rod R’ the end of
which is connected to one arm of a lever R?,
pivoted at R? and carrying a friction-roller
R at the end of its otherarm. Alever RY,
similar to the lever RS, is pivoted at R'* and
has one arm attached to the connecting-rod

‘R at a point somewhat near the lever R”.
The other arm of this lever R* earries a fric-
Midway between the levers

tion-rolier R,
R? and R is a vertical shaft R, carrying a
disk R, upon the periphery of which is &
projection or cam R. The shaft R* is ro-
tated by bevel-gear R'from the shaft B, and
when the cam R'® comes in contact with the
friction-roller R® the shaft R will, through
the action of the various levers and connect-
ing-rods, be rotated in one direction, carry-

tions ‘indicated in Fig. 7. In one position | ing the parallel arms P P’ with it and shift-
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Ing a pan to one set of chains D’.
cam R has been carried around by the next
half-revolution of the shaft R into contact
with the frietion-roller R, the shaft R is ro-
tated for a similar amount in the opposite di-
rection and the other set of arms move in-
ward, shifting the next pan onto the other set

of chains D', “the first-mentioned pair of par-

allel arms retummﬂ' to their original posi-
tion. In Fig. 8 the hmlts of motion of the
various par ts are indicated in chain-lines.

Figs. 11 and 12 show a form of conveyer
whlch 18 useful when it is required to cause
the pans coming in single row from the cut-
ting-machine to travel, say, 1n double rows at
an anﬂ'le to the single row to the baking-oven.
Tn this construction the pans H are delivered
by the chains F? of the cutting-machine and
the two end pans are shifted diagonally si-
multaneously, so that they arrive side by side
on the chains D', which convey them to the
chains G’ and G2 of the baking-oven. The
shifting mechanism is SHbSt&DtI&HV similar
to that debcrlbed with reference to Figs. 3, 4,
and b, eross-heads N, earrying the ﬁncrers L"
bemn' caused to travel along guide- bars N’ by
the actlon of oscillating levers. In the pres-
ent construction there are two sets of shift-
ing-gear, as it is required to move two pans
simultaneously. Each of the oscillating le-
vers M, Fig. 11, is mounted upon a shaft M,
which carries a bevel—wheel M? and each of
the wheels M gears with a wheel M1, com-
mon to them both. This wheel M is mounted
upon a shaft M=, having a crank M? attached
to it. This crank is Operated through a con-
necting-rod M* from a crank-disk M5 mount-
ed upon the shaft B. In order to assist the
progress of the pans which traverse the angle
between the cufting and forming machme
and the conveyer and bakmfr-oven auxiliary
chains F* are provided driven from chain-
wheels E° on the shaft B and supported upon
similar wheels F® upon a counter-shaft F7.
The pans moved by the lower set of shifting
mechanism are engaged by an angle-piece L3
which forms part of the finger I’ and fits the
corner of the pan, thus asmstmﬂ' to keep 1t In
1ts right path.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In conveyer apparatus the combination
of a conveyer to carry articlesin a single row,
a plurality of conveyers traveling synchro-
nously side by side one of which receives the

When the |

S

articles delivered by the first conveyer, reg-
istering projections upon the conveyers which

serve ag guldes for the articles and means to

divert alternate articles from one conveyer
to another substantially as set forth.

2. In conveyer apparatus the combmatmn
nf a econveyer to carry articlesin a single row,
a plurality of conveyers traveling syﬂchro-
nously side by side, one of which receives the
articles delivered by the first conveyer, regis-
tering projections upon the conveyers which
serveas guidesforthe articles, a downwardly-

extendmw projection, and means to move the

projections in a path oblique to the direction
of travel of the articles substantially as set
forth.

3. In conveyer apparatus the combmatwn
of a conveyer to carry articles in a single row,
a plurality of conveyers traveling synchro-
nously side by side, one of which receives the
articles delivered by the first conveyer, regis-
tering projections upon the conveyers which
serve as guides for the articles, a downwardly-
extendmﬂ' projection, means to move the pro-
jection in a path oblique to the direction of
travel of the articles and means to raise and
lower the projection out of or into engagement
with the articles substantially as set forth.

4. In conveyer apparatus the combination

of-a conveyer to carry articles in a single row,

a plarality of conveyers traveling Sy nchro-
nously side by side, one of which receives the

articles delivered by the first conveyer, regis-

tering projections upon-the conveyers which
serve as guldes for the articles, a guide dis-
posed obliquely to the direction of travel of
the articles, a cross-head sliding upon the
guide, a lever linked to the cross-head, means
for oscillating the lever, parallel arms piv-
oted to the cross-head, a downwardly extend-
Ing projection ca,rrled by the parallel arms, a

' weighted lever pivoted to the cross-head and

connected to the parallel arms by a toggle-
joint and adjustable stops upon the guide in

‘the path of the toggle-joint operating to cause

the welghted lever to raise and lower the
downwardly extendmw pI‘OJectIOH substa,n-
tially as set forth.

In testimony Whereof I have swned my .

name to this specification in the presence of

two stbscribing witnesses.
GEORGE SAMUEL BAKER.
Witnesses:
WALTER J. SKERTEN
WILMER M. HARRIS.
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