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(No model) '

- To all whom it may concern: |
- Be it known that we, EDWIN NORTON and
JOHN G. HoDGSON, citizens of the United
States, residing at Maywood, in the county of
s Cook and State of Illinois, have invented a

new and useful Improvementin Tinning-Ma-

chines, of Whlch the fallowmw s a Qpemﬁca-
tion.

Our invention relates to improvements in

1o tinning machines, and more particularly to

1:111111110' machines for use in practicing what

18 commonly known as the palm oil process

of manufacturing tin plate and wherein an
oil flux is empleved as contradistinguished

15 from what is known astheacid process where-
in an acid is employed as the flux.

The object of our invention is to provide
an apparatus of a simple, durable and effi-
cient construction adapted for use in the

20 palm oil process and by means of which
sheets of iron or steel may be automatlcally,

rapidly and cheaply tinned, thus saving the |

skilled labor heretofore eommonl.y reqmred
in the practice of this proeess.

- 25 To this end our invention consists in the

‘combination with a device for drying, heat-
~ ing and fluxing the sheets automatically, of
a device for automa,tlcally tinning the dried,

heated and fluxed sheets and means for __de-'

30 livering the sheets automatically and regu-
larly flOlIl the drying, heating and ﬂumntr
device to 1the sheet C&I’llel or conveyer of the
tinning device. |
It {:ﬂbD consists in connection with a tinning

35 potof anendlessconveyerorcarrier fur 1118hed

with grippers or devices for grasping the

sheets, and operated automatically to grasp
and rele%se the sheets, whereby the sh{,ets

are automatically conveyed down into and |

- 40 through the molten tin in the pot.
- It also consists in connection with the tin-
ning pot and sheet carrier in providing the
carrier with a series of sheet gripping or
holding devices so that a number of sheets
45 MAay be opemted upon simultaneously or im-
mersed in the pot at once.
It also consists in connection with the pot
of the tinning rolls mounted therein and the

sheet conveyer or carrier for immersing the

so sheets in the pot, of a device for automati-
cally lifting the Sheet mto the blte of the

section on line 5—35 of FI'J' 1.

lower pair of rolls, and a device f01 tilting or
moving the sheet from the conveyer in posi-

| tion under the rolls, and a guide box or case

to prevent the sheet from buekhnﬂ or bend- 55'
ing as 1t is lifted.
It also consists in connection with the pot

‘and the tinning rolls of a supplemental pot

of cooler metal above the rolls through which
the sheet is discharged, the molten metal in 60
the two pots com munleatmn' together through
the opening in the supplemental pot throuwh
which the sheets issue.

It also consists in pmwdmn* the supple-

‘mental pot with an air jacket surrounding 65'
‘the s

same for the purpose of Gonvemently
maintaining the metal in the Supplemental

pot at a lower temperature thfm the metal in

the main pot.

It further consists in. means for supplymg 70
a blast of air totheair jacket space surround-
ing the supplemental pot.

It further consists in connection with the
clly ng, heating and fluxing device, the tin-
ning pot and its ELHtOmdtIO mechanism of a 75
bheet feed regulating device operated auto-

| matlcally fmm or in connection with the sheet

carrier of the tinning device and whereby

feed of the sheetsto the sheet drying, heating

and fluxing device i1s made to correspond to 3o
the delwery of the sheets from the tinning

device, thus pr eventmw any p05$1b111ttv of two _,
‘sheets entering the tmnmo dewce tom'ether or
at improper mtem als. -

Ourinvention also consists in the novel de- 85

vices and novel combinations of parts and de-

vices herein shown and described and more

‘particularly pointed out in the claims.

~ In the accompanying drawings which form
a part of this specification andin whichsimi- go
lar letters of reference indicate like parts,

| Figure 1 is a vertical longitudinal sectional -

view of the machine embodymw our inven-
tion. Fig.21s a veltleal cross section on line
2—2 of Flg 1. Fig. 3 is a detail p]lan view 95

~showing the meehamsm in the tinning pot.

Fig. 4 is a vertical cross section on line 4—4
of I [‘w 1 and showing the sheet conveyer or
carrier in elevation. Fig. 3 is a horizontal
Fig.6isan en-
larged detail view of the sheet carrier or COn-
veyer and its sheet gripping or holding de-

100.




500,718

vices. Fig.71s an enlarged detail view of the

~device for lifting the sheets into the bite of

10

20

<5

30

35

40

55

the rolls and of the device for tilting the
sheet from the path or line of the sheet con-
veyer into position under the tinning rolls.
In the drawings A represents the frame of
the machine, I3 the tinning pot, C the palm
oil or flux containing vessel, D the drying,
heating and fluxing roils, K the feed table or
chute, I the intermediate sheet delivery de-

vice or chute by which the sheets after being |

dried, heated and fluxed are delivered to the
sheet conveyer or -carrier G in the tinning
pot, H the tinning rolls, X the supplemental
pot of cooler metal above the tinning rolls, M
the sheet lifting device by which the sheets
are lifted into the bite of the tinning rolls, N
the device for tilting or moving the sheets
from the conveyer G into position under the
tinning rolls, and P is the device for regulat-

ing the feed of the sheets to the machine.

These parts are all combined to co-operate
together. They may be combined to coact

by any suitable intermediate connecting or

operating mechanism. In the drawings we
have shown however what we believe to be
the best way now known to us of operating,
connecting and arranging the several devices
or parts constituting the combined machine
and the various subcombinations. |
- The palm oil or flux containing vessel, pot
or trough C 18 preferably divided into three
compartments ¢ ¢’ ¢* and with intermediate
steam compartments ¢* for heating the oil
and an overflow compartment ¢! The dry-
ing, heating and fluxing rolls D are prefera-
bly three pairs in number and are hollowed
and heated by steam admitted through the
steam pipes d which conneet through their
hollow journals d’. The rolls are furnished
with gears D’ for driving the same. The
white or pickled sheets are taken directly
from the water or washing bath and placed
upon the feed table I which should prefer-
ably be somewhat inclined to permit the sur-
plus water to flowoif. Andthe wetsheets are
then passed immediately through or between
the pairs of drying, heating and fluxing rolls
D. Rach successive pair of rolls should be
heated to a higher degree than the preceding
rolls, so that the water and moisture on the

- sheets as they enter the first pair of rolls will

not, owing to the low temperature of these
rolls canse the oil to foam or boil over too vio-
lently. "U'he partition ¢® between the first two
pairs of rolls D 1s also extended up to a con-
siderable distance to prevent the palm oil

boiling over too much into the contiguous

60

compartments of the oil pot C.

The sheet conveyer or carrier G in the tin-
ning pot B consists preferably of an endless
link chain and mounted upon or driven by
sprocket wheels G’ on the shafts G2 The
shafts G* are journaled on a movable frame
T which fits inside the pot I3 and is adapted
to be lifted bodily out of the same together

device N and the supplemental pot K which
are also all mounted upon this movable frame

T. The sheet carrier or conveyer chain G is.

furnished at intervals with sheet holding de-
vices ¢ which co-operate with movable grip-
pers g’ to grasp the sheet by its lower edge

and thus convey it down through the molten
tin in the pot B.

The grippers g’ each have
an operating arm or lever ¢g* which engages
a stationary track or cam ¢® mounted on the

75

frame T and which operates to close the grip-

pers and hold the same closed. This track
or cam ¢° is provided with a movable section
g* at its upper end which by its movement
serves to close the grippers after the edge of
the sheet is entered between the same. By
furnishing the eam track with a movable sec-
tion g* which closes the grippers by its move-
ment, we are enabled to close the grippers
while the carrier remains stationary, thus in-
suring against displacement of the sheet be-
fore the grippers close upon its edge.. The
track or cam ¢° terminates near the lower end
of the conveyer G or its lower sprocket wheel
G’ so that the movable gripper ¢’ may open

80

Qo0

when the conveyer G carries it beyond the

end of the track ¢% and thusrelease the sheet,
and permit it to be swung or moved over by
the device N into position under the tinning

95

rolls t. The sheet tilting or moving device

N consists preferably of a series of fingers or
arms secured to a rock shaft n mounted on
the movable frame T. The sheet moving or
tilting arms N co-operate with a guide box N’
which 1s fixed immovably on the frame T in
position under the rolls II. The arms N op-
erate to swing or move the sheet over against
the guide N’. The guide N’ is, or shounld be
provided with guide flanges or wings N? at
each end, so that the sheet cannot get out of
positien. 'T'he arms N swing back and forth

100

105

between the guide flanges N® of the box or

guide N’. After the sheet having been first
released from the grippers has been swung
over 1nto position under the guide rolls H it
18 next lifted into the bite of the lower pair
of rolls I by the sheet lifter M, the same con-
sisting of two or more horizontal fingers pro-
jecting between the arms N and into slots
formed in the guide N’ 50 as to lift the sheet

I1I10O

15

between the guide N’ and the arms N, the

sheet being thus held in a true plane and pre-
vented from buckling or binding by these co-
operating devices N and N’. " The lifter M is
secured to or carried by a reciprocating slide
M’ which is furnished with guide slots m and
s mounted upon the shaft G* of the lower
sprocket wheel and on the rock shaft n by
which the sheet tilting or moving device N is
actuated. The tracks or cams ¢®are attached
to lugs ¢ on the frame T by brackets . Tho
movable section ¢* of the cam or track ¢ is
provided with an operating arm or lever ¢
and 1s actuated by a cam S’ on the cam shaft
S through a lever ¢° and connecting link ¢".
The lifting device M is operated at intervals

with rolls I, lifting device M, sheet tilting | from the ecam S® on the cam shaft > through

120
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the lever m/’ and emmeetmﬂ* lmk m?

“from the mek shaft 'nﬁ through an arm 7’ se-

cured to said rock shaft and the pivoted con-
necting link n°. The rock shaft ¢ is rocked

at mtervels by means of a cam S° on the cam

~ shaft S, Iever n® connecting link n! which is

pwoted at its lower end to an arm 72° on the

" roek shaft nS.

10

The tinning rolls II are mounted m suit-

able bearings h on the frame T and are driven.

by connectmg oears h? h®on the shafts of said

20

secured to the removable frame T in the up-
per part of the pot B and just above the tin-

rolls, and the bevel gears h* h° h¢ h¥ A RS, the

latter gear bemw on the driving shaft R, the

trea,lsh"’ héon the intermediate homzontal shaft

hw and the gearsh’ h*on the intermediate ver-
tical shaft hi‘

The supplemental pot K is mounted on or

ning rolls H. It is provided with a slot or
opening which registers with the rolls I
and through which the sheets pass upward
into and thlouﬂ'h the supplemental pot and

- are thus dlschm ged from the machine.

.30
35

40

- arm

55
~conveyer Gr has a series of sheet holders g and

6o

The Sﬂpplemenml pot K is provided with

an air jacket K’ or other suitable means for
keeping the molten tin or metal in this sup-

plemental pot at a somewhat lower tempera-
ture than that in the main tinning pot B.

- K?isan air blast pipe for eupplvmea blast
or current of fresh or coolair tothe air jacket
space and thus aid in keeping the tempera-

" ture of the supplemental pot at the required
- degree.
er ebly furnished with a lip or flange %’ over-

The supplemental pot K is also pref-

Japping the air space X’ to guard aﬂ'emst the

molten metal dripping or dloppmﬂ‘ into this

air space as the tinned sheets are 1e1110vec1 or
lifted away.

The cam shaft § is f mmshed with a cam St
which operates at suitable intervals the feeder
P through the lever p connecting link p’and

rock shaft p? furnished with arm p%

" The sheet conveyer or carrier G orits upper
sprocket wheel shaft G’ is intermittently

driven fl()l]il the main shaft S by means of a

crank ¢°, connecting link or pltman g%, pa\al

g'! on shaft J“, pawl g%, ratchet g on

said shaft g'?, bevel gears g® ¢'% the latter be-

11:1(1* on the vertical shaft g'", and bevel gears
g“’ the latter being on the shaft G2

1t will be observed that the sheet carrieror

arippers ¢’, so that a number of sheets may be
operated upon at the same time, in continued

succession of steps, one sheet being at one step

orstage of the operation while another sheet1s

at auether step or stage of the complete opera-
- tion. By this meanstwo or more sheetsare im-
‘mersed in the molten metal at.the same time,

or allthetime, and still no part of the mdr‘*hme

separately considered contains or handles but.
say one sheet

one sheet at a time, that is to s
may be 1eeewed by the ﬂ*llppeis ‘while an-

Thislattershaft extends down -
to the molten tin in the pot B to conneet with

N the beveled gear h* on the shaft of the roll H.

The | other. is held by the grippers immersed in the
sheet tilting or moving dewce N is 0pe1&ted;_

‘molten metal in the middle of the pot, while

another sheet is being released from the grip-
pers and moved mte position under the tin-

ning rolls at the bottom portion of the pot,

and still another sheet 18 being discharged by

‘the rolls through the supplemental pot and
“delivered from the machine, and at the same

time still another sheet is bemo‘ operated upon
by the drying, heating and ﬂuxmﬂ‘ device.

By this meansas the Sheets pass alonﬂ' through
‘the tinning potina continued succession, one

by one, there is no danger of the sheet, hz—md

75

80

ling mechanism which is immersed in the mol—- |

ten metal becoming clogged with the sheets.
By plowdmn* the tinning pot B with a sup-

| plemental pot K of cooler metal through
which the sheets pass after leaving the tin- _

ning rolls H the sheets may be eomplete]_w,
tinned on their way out of the pot B and by

the same operation, thus saving the labor of |

delivering the sheets into a sepamte pot of
cooler metal. |
The brackets or arms zﬁ’ which conneet the

'9?:!

oripper operating tracks or cams ¢* with the

frame T are prelelably spring or yielding
arms so as to slightly cushion the action of
the grippers and thus insure the smooth and

holding action of the arippers at all times.
The 11]:11{8 G? of the chain carrier G, upon

easy running of the machine and the proper

which the grippers are mounted, are prefer-' |

ably provided with guide rolls Gt which en-
gage or co-operate w1th a stationary guide

.Ioo' |

track G® secured to the frame T so as to hold |
the chain or the grippers carried thereby 111 .

proper coactive 1e1et10n with the cam track g°.

The grippers ¢’ are so pivoted or mounted

on the carrier G that they will normally open
by their own gr avlty when not en ﬂ*eged by
the cam or tr a,ek J ; but to insure the positive
opening of the gripper at the point or station

‘where the sheets are 1eee1ved between- the

two opposing jaws of the ﬂ'uppe1 we provide
the machine with a gripper opening device V,

the same consisting preferably ot a spring in
contact with whmh the gripper is brought by |

ars

box N’ and the coacting guide arms N, which

the movement of the carrier G.
By providing the machine W1th 3 ﬂ'ulde or

10g

11O

when swung over in peeltlon beneath the tin-

ning rolls H leaves simply a narrow space for
the sheet or plate to fit and be lifted in, the

120

machine is adapted to operate practlcelly and

with success upon vely thin plates, such for

example as those used in the manufacture of

taggerstin, as these thin plates are supported -

and. ﬂ'ulded on both sides while being lifted .,12. 5

into. the bite of the rolls on one che by the

ognide box N’ and on the other side by the
The guide

Sheet moving and ﬂ"u1de arms 2 N.

box N’ by its end ﬂa,no-'es N? also guides the
sheets atits ends and preveuts any posmblhty |
of displacement.

By means of this machine each and every
sheet or plate is treated exactly alike, being
‘ SubJeeted to the same emouut of heat f01 the '-

130
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Go

- for lifting the sheet into the bite of the rolls,

‘same length of time in the heating, drying
and fluxing device of the machine, and each

and every sheet being also subjected to the
tinning bath for a like period of time, so that
all the sheets are uniformly and perfectly
tinned, while at the same time no skilled la-
bor is required, the machine itself determin-
Ing by its operation when the sheet is prop-
erly heated, properly dried, properly fluxed,
and when it has been subjected to the bath of
moltentinasufficient lengthof timeto be prop-
erly tinned. By the movable feed sheet stop
or regulating device P the rapidity or rate at

which the sheets may be fed to the machine

18 also automatically regulated and deter-
mined 8o that a boy may be employed for op-
erating the machine.
charged or delivered from the machine
through the supplemental pot K of cooler
metal, they are grasped by theattendant with
suitable tongs and placed upon the cooling
racks or 1n a subsequent finishing machine,
1f it is desired to give the sheets a further
finish. The cam shaft S is driven from the
main driving shaft R by beveled gears R’ R?
connecting the same. |
By mounting the mechanism for convey-
ing and handling the sheet in and through

‘the molten metal in the tinning pot on a

separate removable frame T adapted to be
lifted bodily out of the tinning pot, we are

enabled to very easily and quickly examine
the mechanism and repair or adjust it when

desired. This feature is a matter of great
practical convenience and results in a great
saving of time and labor as by this improve-
ment it 18 unnecessary to draw the molten
metal out of the pot in order to examine, re-
pair or adjust the mechanisin. |

The frame T is furnished with eyes or
hooks ¢° to enable it to be conveniently lifted
out cf the pot. The pot B is
lags b for the frame T to fit upon.

We claim—

1. In a machine for tinning plates by the
palm oil process the combination with a de-
vice for simultaneously drying, heating and
fluxing the wet pickled sheets, of a tinning

pot, an endless sheet conveyer for the sheets
mounted therein and provided with a series of

grippers, mechanism for closing the grippers
at Intervals, tinning rolls mounted in the pot,

a device for moving or tilting the sheet into.
- position under the tinning rolls, and a device

for lifting the sheet into the bite of the rolls,
substantially as specified.

2. In a machine for tinning plates by the
palm oil process the combination with a de-

vice for simultaneously drying, heating and
fluxing the wet pickled sheefs, of a tinning

pot, an endless sheet conveyer for the sheets
mounted therein and provided with a series
of grippers, mechanism for closing the grip-
pers at intervals, tinning rolls mounted in the
pot, a device for moving or tilting the sheet
into position under the tinning rolls, a device

As the sheets are dis- |

provided with

pers for grasping the sheets

gl | - 500,718

and a guide box or plate N’ to guide the sheet
as 1t is lifted, substantially as specified.

3. In a machine for tinning plates by the
palm oil process the combination with a de-
vice for drying, heating and fluxing the wet
pickled sheets, of a device for tinning the
sheets, and mechanism for automatically de-
livering the sheets one by one and separately
from the fluxing device to said tinning de-
vice, substantially as specified.

75

4. The combination with a tinning pot of '

an endless conveyer mounted therein and
provided with a series of grippers, and mech-
anism for opening and closing the grippers
at intervals automatically, substantially as
specified. '

o. The combination of a tinning pot, an in-
termittently-moving endless carrier provided
with a seriesof grippers and mounted in said
pot for conveying the sheets into the pot,
mechanism for operating said carrier, means
for closing said grippers, and a sheet tilting
device N mounted in the pot near the lower
end of the carrier and in front of which the
sheet is conveyed by the carrier and by which

the sheet is tilted or moved laterally out of

the path of the succeeding sheet, substan-
tially as specified. |

0. The combination with a tinning pot of
an intermittently moving sheet earrier fur-
nished with grippers or devices for holding

fm_;1 closing the grippers, substantially as speci-
fied. '

7. The combination with a tinning pot of
an intermittently moving sheet carrier fur-
nished with grippers or devices for holding
and grasping the sheet, and a cam or track
for closing the grippers, said cam or track
having a movable part or section to close the
gripper after the sheet has been received
therein, substantially as specified. |

3. The combination of a tinning pot with a
sheet carrier for conveying the sheets into
the molten metal, tinning rolls mounted in
the pot, a device for moving or tilting the
sheet into position under the tinning rolls,
and a device for lifting the sheet into the bite
of the rolls, said carrier extending down to
sald sheet tilting and sheet lifting devices,

and operating todeliver the sheet onto the lift-

ing device and in front of the tilting device
substantially as specified.

9. The combination of a tinning pot with a
sheet carrier furnished with a series of grip-
pers for grasping the sheets tinning rolls
mounted in the pot, a device for moving or
tilting the sheet into position under the tin-
ning rolls, and a device for lifting the sheet
into the bite of the rolls, means for closing

as specified. |

10. The combination of a tinning pot with a
sheet carrier furnished with a series of grip-
tinning rolls
mounted in the pot, a device for moving or

tilting the sheet into position under the tin-

80

9

95

and grasping the sheet, and a cam or track |

IOC

105

IXI0O

[15

[20

125

the grippers to grasp the sheets substantially

130




ning rolls, a device f01 hftmﬂ* the sheet into
" the blte of the rolls, and means for automati-

eally delivering the sheets one by one tosaid

.carrier, means for closing the grippersto gr asp.

the sheets substantlally as specified.
~11. The combination of a tinning pot with a

-sheet carrier furnished with a series of grip-

“pers for grasping the sheets tinning 1olls
- mounted in the pot, a device for moving or

IO

tilting the sheet into position under the tin-

ning rolls, a device for lifting- the sheet into

‘the b1te of the rolls, and a qupplement al pot

above the tinning rolls furnished with means

for maintaining the metal therein at a lower
temperature tha,n that of the main tinning

pot before mentioned means for closing the

grippers to grasp the qheets substantlally as

~ 8pectified.

20

12. The combination of a tinning pot with a
sheet carrier furnished with a series of grip-

pers for grasping the sheets a cam or track
for closing the grippers and holding them

closed, tmmnﬁ' rolls mounted in the p{)‘r a de-

- vice fm_ moving or tilting the sheet into posi-

‘tion nnder the tinning I'Ol]b, and a device for

lifting the sheet into the bite of the rolls sub-

| st&ntmlly as specified.

13. T'he combination of atmnmg pot, of an

- endless conveyer mounted thereon and pro-

_'30

35

vided with aseries of grippers, means for clos-
ing the grippers at intervals, mechanism for
communicating an intermittent motion tosaid
conveyer, and a sheet delivery device F for
delwermw the sheets fo said eonveyel sub-
stantmlly as specified.

~ 14. The combination of a tmnmg pot, of an

endless conveyer mounted thereon and pro-

45

55

6o
- ing the feed of the sheets to said fluxing de-

‘vided with a seriesof grippers, means for clos-
1ing the grippers al intervals, mechanism for

communicating an intermittent motion to said
conveyer, a sheet delivery device I for deliv-
ering the sheet to said conveyer, and & mov-
able stop or gate P adapted to close the sheet
feed passage and prevent the feed of the
sheets, except at mtencﬂs, substantlally as
specified. |

15. The combination with a drying, heatmn‘

and fluxing device, of a tinning device, means

for delwelmﬂ' the sheets automa,tlcallv from
said fluxing devwe tosaid tinning dewce, and
a stop dewee for closing the Sheet feed pas-
sage at intervals and automatwally regulat-
ing the feed of the sheets to Sald ﬂuxmﬂ de-
vice, substantially as specified.

16. The combination with a dr ymg, heatmﬂ*
and fluxing device, of a tinning device, means
for dehvelmﬂ' the sheets automatlcally from
said fluxing dewce to said tinning device, and
& stop dev_lce for closing the sheet feed pas-
sage at inftervals and a,utomaticallyL'egulat-

viece, said fluxing device comprising an 0il or
flux trough C, and a series of heated fluxing
rolls D, substantmlly as specified.

17. The combination with a dlymg, heatmﬂ*

sage at intervals and automatically regulat-
1ing the feed of the sheets to said fluxing de-

anendless conve5 er mounted therein a,nd pro-

tinning rolls mounted therein, a Sheet lifter
M mounted below the rolls, a Sheet tilting or

for delin*erihg the- sheefs automatic&lly from

said fluxing device tosaid tinning device, and |
a stop device for closing the sheet feed pas-

vice,said tinning device having an automadtic
sheet conveyer for conveying the sheets into
the bath of tin, and to which the sheetsareau-
tomatlcdlly dehvered 811bsta11tlally as Specl- 75
fied. |

'18. The combination with a drymg, heating

“and fluxing device, of a tinning device, means

for dehvelmﬂ' the sheets a,utomatlea]lly from
said fluxing dewce to said tinning device,and 8o

‘a stop devwe for closing the sheet feed pas-

sage at intervals and automatically regulat-
ing the feed of the sheets to said fluxing de-
vice, said fluxing device comprising an oil or
lux trough C, and a series of heated fluxing
rolls D, tmumw rolls and devices for auto-
matwa,lly delwelmﬂ* the sheets to the rolls
from said conveyer, substantmlly as specified.
19. The combination with a tinning pot, of

90
vided with a series oif grippers for O*raspmfr |
the sheet, means for closing the grippers at

intervals, tinning rolls mounted in the pot, a

sheet llftmo* dewce M upon which the sheet
is deliver ed by sald conveyer, and a sheet
tilting or moving device N in front of which
the sheet IS delwm ed by smd conveyer, sub-—-

05

| Stautully as specified.

~ 20. The combination with a tinning pot, of o
100

moving device N, an mtermlttentlv—movmn'

_endless conveyer prmﬂded ‘with a series of

orippers and extending vertically down to

said lifter M so as to deliver the sheets posi- ro5

| twely thereto, and means for closing and hold-

ing closed the gri ppers, s ubstantlallv aAS Specl-
ﬁed |

21. The eombm:mtwn with a tmnmn* pot of
tinning rolls mounted therein, a sheet lifter 110
M mouuted below the rolls, a sheet tilting or
moving device N, an intermittently moving
endless conveyer provided with a series of
arippers and extending vertically down tosaid =
lifter M 50 as to deliver the sheets positively rig -

‘thereto, means for closing and holding closed

the grippers, wheels or pulleys & & upon

‘which said endless conveyer travels, the lower

one of said pulleys G’ extending below the
lifter M, and the sheet tilter or mover N ar- 120

ranged to oscillate back and forth across the -

path of the grippers or the sheets emrled
thereby, substantially as specified.
- 929, The combination with a tinning pot of

tinning rolls mounted therein, a sheet lifter 125
M mouuted below the rolls, a sheet tilting or

moving device N, an intermittently- movmb
endlecss conveyer p1owded with a series of
grippers and extending vertically down tosaid

| Lifter M so as to deliver the sheets positively 130

ther eto, means for closing and holding closed

and ﬂuxmn'dewce of atlnnlnﬂ dewee,means ' the 0‘11ppers, and a gmde box or pla,'fce N’ €0-
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operating with said device N to guide the.

sheets as they are lifted by said device M,
substantially as specified. | |

23. The combination with a tinning pot, of
tinning rolls mounted therein, a sheet lifter
M mounted below the rolls, a sheet tilting or
moving device N, an intermittently-moving
endless conveyer provided with a series of
grippers and extending vertically down tosaid
lifter M so as to deliver the sheets positively
thereto, means for closing and holding ¢losed

 the grippers, and a guide box or plate N’ co-

L5

20

operating with said deviee N to guide the

sheets as they are lifted by said device M,

sald guide box or plate N’ having end plates
or flanges N*, substantially as specified.

24. T'he combination with a tinning pot, of
tinning rolls mounted therein, a sheet lifter

M mounted below said rolls, a sheet tilting or

moving device N, an intermittently-moving
endless conveyer provided with a series of

- grippersand extending vertically down tosaid

30

lifter M so as to deliver the sheets positively
thereto, means for closing and holding closed
the grippers, and a guide box or plate N’ co-
operating with said device N to guide the
sheets as they are lifted by said device M,
sald guide box or plate N’ having slots to re-
celve the fingers of the lifter, and said lifter

consisting of or being provided with a series

of parallel fingers, substantially as specified.
256. The combination with a tinning pot, of
tinning rolls mounted therein, a sheet lifter

- M mounted below the rolls, a sheet tilting or

35

moving device N, an intermittently-moving
endless conveyer provided with a series of
grippersand extendingvertically down to said

Tiffer M so as to deliver the sheets positively

40

45

50

55
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thereto, means for closing and holding closed
the grippers, and a supplemental pot K above
said tinning rolls, furnished with an air jacket
to maintain the same at a lower temperature
than the main pot, substantially as specified.

26. The combination of a tinning pot B, |

sheet carrier G furnished with a series of
holding devices g and grippers ¢’ and a cam
or track for operating the grippers, mounted
upon yielding or spring supports, substan-
tially as specified. |

27. The combination of a tinning pot B,
sheet carrier ( furnished with a series of
holding devices g and grippers ¢’ and a cam
or track for operating the grippers, mounted
upon yielding or spring supports, said cam or
track having a movable section ¢* to operate
the grippers in the sheet receiving position,
substantially as specified.

28. Thecombination withatinningpotofan
endless flexible or link chain sheet carrier G
furnished with sheet holding devices ¢ ¢’, a
cam or track foroperating said sheet holding
devices, and a guide track for the flexible
carrier (3, substantially as specified.

29. The combination of a tinning pot, a

500,718

at the sheet reeeivihg_ station, substantially

as specified. |
30. The combination of a fluxing pot C, dry-

‘ing, heating and fluxing rolls D, a sheetfeed

. table K and a movable sheet feed regulating

‘device P adapted to close the feed passage to
prevent the sheets from being fed except at

intervals, substantially.as specified. -~ =

31. Thecombination of a fluxing pot C, dry-

ing, heating and flaxing rolls D, a sheet feed

table K, a movable sheet feed regulating de-

- vice, P adapted to close the feed passage to

k

prevent the sheets from being fed except at

intervals, and a cam and lever for operating
said device P, substantially as specified. .
32. The combination of a fluxing pot C, ary-

ing, heating and fluxing rolls D, sheet deliv-

ery device F, tinning pot B and sheet con-
veyer G furnished with grippers and a cam
or track for operating the grippers, said sheet
delivery device I being between the fluxing

rolls and the tinning pot, and the conveyer G

extending vertically in the tinning pot sub-
stantially as specified.

33. The combination of a fluxing pot C, dry-
ing, heating and fluxing rolls D, a sheet deliv-

]C

75

30

0O

ery device F, tinning pot B, sheet conveyer

G furnished with grippers,and acamortrack
for operating the grippers and a sheet mov-
ing or tilting device N and guide N’ said sheet,
delivery device F being between the fluxing

rolls and the tinning pot, and the conveyer G

extending vertically in the tinning pot, sub-
stantially as specified. .

34, The combination of a fluxing pot C, dry-
ing, heating and fluxing rolls D, a sheet deliv-
ery device F, tinning pot I3, sheet conveyer G
furnished with grippers and a cam or track
for operating the grippers, a sheet moving or
tilting device N and guide N’, and a sheet
lifting device said sheet delivery device K
being between the fiuxing rolls D and the tin-
ning pot, and the conveyer G and tilting de-
vice N and guide N’ being in the tinning pot
atthe lowerend of said conveyer,substantially
as specified. | | . |

35. The combination of a fluxing pot C, dry-
1ng, heating and fluxing rolls D, a sheet deliv-
ery device F, tinning pot B, sheet conveyer
(= furnished with grippers and a camortrack
for operating the grippers, a sheet moving or
tilting device N and guide N’, a sheet lifting
device, M, and tinning rolls H said sheet de-
livery device F being between the fluxing

rolls D and tinning pot and the sheet con-

veyer G, tilting device N, guide N’,lifting de-
vice M and tinning rolls H being in the pot,

i and the devices M, N and N’ being below the

tinning rolls H, substantially as specified.
56. "I'he combination of a fluxing pot C, dry-
1ng, heating and fluxing rolls D, a sheet deliv-
ery device I, tinning pot B, sheet conveyer
G furnished with grippers and a cam or track
for operating the grippers, a sheet moving or

shegt carrier furn@shed with ‘grippers.;, and a | tilting device N and guide N’, a sheet lifting
device for automaticallyopening the grippers | device M, tinning rolls I1 and supplemental

100
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tinning pot K of eooler metal said sheet de- ! latmﬂ' SELId tlltlI]ﬂ" dewee N, means for recip- . o

livery device I being between the fluxing"
rolls D and tinning pot and the sheet con-
veyes& G, tilting device N, guide N”,lifting de-

vice M and tmmnﬂ* rolls H being in the pot,
and the devices WI N and N’ bemﬂ* below the

| _-w1th means for ma,mtd;mmw the metal there-

10

in at a lower temperature %ubqtantlallv as

- specified.

20

37. The. cOmbmatwn Of ::'Lﬂu:s:mg pot C dry-*

ing, heating and fluxing rolls D, a sheet deliv-

ery device F, tinning potB and sheet con-
veyer G furnished with grippers, a sheet mov-

ing or tilting device N and guide N’, a sheet
hftmw devweM tinning 1olls H,supplemental

-tmmnw pot K of cooler metal, and an auto-

matic feed regulating device eonmstmn' of a
stop adapted to close the sheet feed passage,

- said sheet delivery device I being between

20

~ing, heating and fluxing rolls D, a sheet deliv-

s

'40

the fluxing rolls D and tinning pot and the
- sheet, conveyer G, tilting device N, guide N’,
lifting deviee M ‘LIld t1nn1n0 rolls H being in .
the pot and the devices M, "N and N’, being

below the tinning rolls H, and said Squle
mental pot I bemn above smd tinning rolls

and furnished Wlth means for maintaining |
the metal therein at a lower temper ature sub-:

stantially as specified.
03. The combination of a fluxmn'pot C, dly-

ery device F , tinning pot B and sheet con-
veyer G furnished with grippers, a sheet mov-
ing or tilting device N and guide N’, a sheet

_ llftlnﬂf device M tinning rolls H, supplemental |
| tmmnw pot K of coolel metal, an automatic

feed ren'ulcttmw device eonmstmﬂ' of a stop
adapted to close the sheet feed passage, and

mechanisms substantially as shown and de-

scribed for automatically operating sald de-

vices, said mechanism comprising means for

communicating a revolvmﬂ' momon to said
rolls D, means f01 eommnmeatmﬁ' an inter-

mlttent movement to said conveyer D, means |
for closing Sald o‘llppels, means for osell-l .

 Witnesses:

rocatmg said llftmcr devweM means for re-

volving said tmmnﬂ* roils H a,nd means for
;Vlbla,tmn salc sheet feed regulating devme
said sheet delivery device I I‘ being between

o 1 the ﬂnxmﬂ' rolls D and tinning pot and the
~ tinning rolls H, and said supplementa,l pot K-

~ being above Sald tinning rolls and furnished-

sheet convever @, tilting devwe N, guide

5};‘_», N

N’,- lifting device M and tinning rolls H be- -

ing in the pot, and the devices M, N and

N’ being below the tinning rolls H, amd said

5upplemental pot K being a,bove S%le tinning
rolls and furnished with means for malntam-

ing the metal therzin at a lower temper&tllle..
6o

substantmlly as specified.
. 39. The ecombination with a tmnmn' pot B

vided with a series of grippers and means for
operating the - grippers, upper
wheels or pulleys G & forsaid conveyer, a de-

vice N for moving or tilting the sheet 2 sheet_

lifting device M, and a common remrovable
frame T adapted to fit in said pot and to be

55

of tinning rolls I, endless conveyer G pro-

and lower .

bodily removed therefrom, and upon which . '

all said devices are mounted so that the en-.

7¢

tire mechanism may be bodily lifted out of

| the pot without taking it apart, substantlally |

as specified.

40, The. combmatlon with a tinning pot B,

of. tinning rolls. H, endless conveyer. (&, pro-

75

vided with a series of grippers and means for

operating the grippers, upper and lower

wheels or pulleys G’ G" for said conveyer, a
device N for moving or tilting the sheet, a
sheet lifting device M a common removable

80
frame T adapted to fit in said pot-and to:be -
bodily removed therefrom, and upon which
all said devices are mounted so that the en-
tire mechanism may be bodily lifted outl of.
the pot without taking it apart, and a supple-

mental pot K also ‘mounted upon said mov-

able frame T, Subqtantlally as specified.

"EDWIN NORTON.
JOIIN (x.

H. M. ]}’IﬁNDAY
EMMA HACK,

- HODGSON. o
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