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To all whom it may concermn:

IO

L5

Be it known that I, JOBN G. IIODGSON '
citizen of the United States residing in bey-
wood, in the county of 'Cook_ and State of Ilii-
nois, haveinvented anew and useful Improve-
ment in Automatic Sheet- "\ertal—Rollmn' Mills,
of which the following is a Speelﬁcatlon

My mventlon 1ela¢es to sheet-met&l rollmﬁ'

“mills.

" The object of my mventlon is to pr owde an
automatic sheet-metal-rolling mill of 'a sim-
ple, efficient, and duarable constl uction by
means of Wthh bars, sheets, or packs of sheets
may be automatw&lly passed rapidly and suc-
cessively back and forth between the rolls for
a predetermined number of passes and the

 rolls automatically set closer and closer to-

oether by a continually - diminishing inecre-

 ment after each successive pAass and the rolls

20

or their feed-screws automatically returned

to position forrepeating the operation on an-

other set or series of bars or sheets after the

BLE
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predetermined number of passes have been
made upon the first set or series of ba,ls or
sheets.

With this objectin view my invention con-
sists in the novel construction of parts and

devices and in the novel combinations of

parts and devices herein shown and deser 1bed
and specified in the claims.
In the accompanying drawings, forming a

part of this specification, Flﬂ'um 1 isa 81de-
elevation of a machine or rolhnﬂ'-mﬂl em-’

bodying my invention. Fig.2 isa pl:zm view.
Iig. 3 18 a vertical SeCtIO]l on line 3 3 of I‘w
1, showmﬂ* the mill in end elevation.

gearing for operating the roller feed-table.

- Fig. 5 is a section on line 5 5 of Fig. 4. Fig.

40

6 is a vertical section through the housing of

one of the feed-screws by whmh the 1011615--
Fig. 7is an enlarged detail

are set together.
Cross- Seetlon of the movable gmdes for the
roller feed-table, showing in elevation the
mechanism for opera,tmn* the same.

- Fig. 7. Fig. 9 is a detail side elevation of the

50

J&Ck or mechamsm for reversing the motion
of the mill.

same. Fig.-11 is a detail view of the gage-

plates for use in settmw or ad Jtlstmﬂ' the feed-

Fig. 4-
13 an enlarﬂ'ed detail side elevation of the~

Kig. 8
is a detail plan view of the parts shown in

Fig. 10 is an end view of the

| serews for 1011111@ bars or sheets to any re-

qun ed limit or gage.

In the dl&WllﬁlC"‘S 11Le lettersof r eference in-
dicate like par ts in all the figures.

In said drawings, A is the flmne of the ma-

-chme or mill.

"B .B' are the rolls, the low*e1 one, B being
the dri iven one.

C C are roller feed- tdbles one on each side
of the rolls B B’. The dnecmon of rotation
of the rolls C' C' of the roller feed-tables is
adapted to be changed or reversed with the

reversal of the direction of rotation of the

rolls B B’, and for this purpose the feed-table
rolls ¢ are preferably connected by suitable
gearing directly with the lower or driven one
of the Tolls B B.

The feed-screws D, one at each end of the
upper roll B, turn in ‘suitable housings D’ on

the frame and press at their lower ends
‘against the bearing B? of the shaft B? of the

upper roll B'.

- The feed-screws D D are geared together,
so as to both revolve in the same direction, by
gears D? D? through an intermediate gear D3
Each of the gears D2 is connected to. 1ts feed-
screw D throuc-*h the medium of a worm-gear

D¢, which fits on the squared end D? of the

secrew D, and which worm-gear engages a
worm DS, journaled in brackets on the gear
D?, so that by turning the worm D° by hand
the serew D may be mdependently turned or
adjusted_in respect to the other screw, as may
be required from time to time to compensate

for wear or to bring the rolls B B’ truly par-

allel to cach other or to set the mill for roll—
ing different gages of metal.

F is a powel -driven pulley or shaft from

:.Whleh motion is communicated fo the feed-

serews at intervals or after each pass for the

purpose of turning the feed-screws down to

set the rolls B B’ closer together after each
pass by & diminishing iner ement throu ch the
connecting - cluteh E I? and the 1nvolute
gears H H’ and the mechanism for gautomat-
10&1]} operating the clutech at each reversal
of the motion of the rolls B B'. - The_cluteh

F' F* may be of any suitable construction
adapted to cause or permit an interval of
connection between the shaft F?and the pul-
| ley I anid then automatically disconnect the
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two, one part I of the clutch being attached | ing first operated the cluteh-rod, so that the

to or made integral with the pulley I and the
other part I being connected to the shaft F?
through which motion is communicated to
onc of the intergeared feed-screws D D. One
of the members of the cluteh I I has a slid-
ing bolt or pin f, actuated by a spring and

i3

adapted to be engaged by a wedge or trip f?
onn the cluteh-rod, and thus withdraw from
the notch or recess in the opposing member
of the elutch after the shaft I® makes, say, a
half - revolution. One of the two involute
gears 11 1s secured to or made integral with
the gear D* on one of the feed-serews and the
other involute gear IT” is secured to an up-
right shaft 'Y, which has a bevel-gear T?, that
meshes with a Dbevel-gear I° on the cluteh-
shaft I, which connects through the cluteh
" I with the driving-pulley I, before men-
tioned. The bevel-gears F® I¢are preferably
50 proportioned to each other that the shaft
I will malke one revolution to, say, every five
revolutions of the shaft 3.  This will give
ten successive passes of the Dars or sheets
between the rolls at each heat, as the shaft
I® is arranged to make a half-revolution at
cach reversal of the mill, and owing to the
involute form of the connecting-gears 11 1
the fced-screws D D will be turned or set
down a continuously or successively dimin-
ishing increment or extent at each successive
pass, and by simply removing the involute
gears 1L II' from the mill and substituting
other involute gears of different relations to
cach other the extent of each successive re-
duction of the metal at each suceessive pass
may be regulated as required.

To automatically operate the trip-cluteh I
I'= or its releasing-wedge /2 at each reversal
of the motion of the mill, the shaft of the
driven roll I3 is provided with an oscillating
or [riction arm orcam G, the same being fric-
tionally secured to the shaft of the roll, so
that the roll may continue to revolve after
the cam or arm G has been oscillated to one

Ing against one or the other of the stops G' G/,
attached to the frame. Theeclutch-operating
friction-arm G will thus be oscillated at the
very beginning of each reversal of the motion
of the mill, so that the feed-serews D D will
be automatically turned and the rolls set for
the next pass before the feed-table enters the
sheets or bars into the bite of the rolls B I3,
1The mechanisms employed for communicat-
ing motion from the friction ecam or arm G
to the clutch-operating wedge f*? consist,
preferably, of a reciprocating slide ¢, having

wilm

a pin or roller ¢’ engaging the friction-cam
(, and which is provided at its upper end
with a pawl or dog 3 that is adapted to en-
gage a collar or projection ¢° on the cluteh-
operating rod ¢*. A spring ¢° holds the pawl
normally in position to engage said collar. A
stationary cam ¢' engaging the free end of
the pawlor dog ¢ causes it to disengage said
collar on the cluteh-operating rod after hav-

side and its further motion arrested by strik-

spring ¢* on the clateh-rod may return it to
position to again disengage the cluteh after
the shaft I has made one revolution. To
cause the shaft I to be disconnected {rom
1ts driving-pulley If after a half-revolution, I
duplicate the cluteh-operating wedge f* at
the diametrically opposite point of the cluteh
and connect this second wedge /7 with the
clutch-operating rod g* by a connecting-lever
g% and link ¢°.

After the mill has made its predetermined
number or series of passes upon the bars or
sheets to be reduced the feed-serews D D are
avtomatically run back or returned to posi-
tion for repeating the operation upon another
set of barsorsheets by means of a bevel-gear
D', which is attached to or made integral
with the gear D* on one of the feed-screws,
and whieh bevel-gear D meshes with the
bevel-gear IL on the shaft ', which is con-
nected by a cluteh IC* IC° with the drivinge-

pulley ICH from which motion is derived for

the purpose of turning the feed-scerews back.
The cluteh I IC% is similar to the eluteh I 172,
and 1ts operating-wedge L and cluteh-rod /4
are automatically operated after the rolling
1s thus completed by a cam I$5 on the gear D?
engaging alever K° from which,through suit-
able connections K" IK° Y, motion iscommuni-
cated to said cluteh-rod /.

The movable gages or guides C* C* at the
opposite edges of each of the roller feed-tables
are automatically operated to approach either
after ecach pass of the bars or sheets between
the rolls, and thus by grasping the bars or
sheets at their side edges to automatically
true or square up and center all the bars or
sheets on the feed-table preparatory to their
being again passed between the rolls, so that
they will all enter the rolls smoothly and een-
trally with the rolls. After the bars and
sheets are thus automatically adjusted prop-
erly in position on the feed-table the gages or
guides again open or separate, and thus per-
mit the bars or sheets to he fed forward by
the roller feed-table into the rolls without
friction-contact with the gages. The gages
or guides C O are thus automatically oper-
ated affer each pass by an arm C*, friction-
ally secured to the shaft B3 of the driven rolls
B, similarly to the friction-cam G, and which
is adapted to vibrate from one of the stops C!
C*! to the other at each reversal of the rolls,
and which is connected to the slides C° (7,
carrying the opening and closing gages C? (2,

preferably by means of a link C° C% pivoted

to the friction cam or arm C* and to a lever
or arm C‘, which is connected by a linlk C°
with a rack CY) that meshes with a gear C"
on a rock-shatt CY, that is provided with a
pair of lever-arms C* C" connected by links
C# CH* and intermediate levers C'% with the
gage-carrying slides C* C° so that at each
movement of the friction cam or arm C* the
two gages C* C*are first made to momentarily
close or approach each other to center and
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and then at once to open .or separate to per-
mit the bars or sheets to be fed forward into
the bite of the rolls without again touching
the gages, which might othermse tend to dls-

arrange the bars or 5heets on the table before
entermﬂ' the rolls.

The rollers C’ , comprising each of the roller
feed-tables, are prowded each with a gear c,

and all the gears ¢ of each section of the feed-'
- table are geared together,

so as to rotate all
in the same direetion, by means of the inter-

. to one or more of the gears ¢'in each section

r5

of the feed-table from the driven roll B by
means of a bevel-gear ¢* on the shaft of said
roll, which meqheb with agear ¢® on a Shaft c,

. havmw a gear ¢’, meshing w1th a gearc’ on the

20

countel-sha,ft c’*’ which eommumcates motion

through the sprockets ¢® and chain ¢’ to the

shaft cw which has gears ¢!, meshing with
oears ¢12 on the shafts ¢, which are pr'owded
Wlth gears ¢, that mesh with gears c.
this means the feed-rollers C' are geared di-
rectly to the roll B, so that the motion of the
feed-tables is rever sed a,t each rever sal of the

~rolls B B'.

30

To enable the mill to be ran any desired

number of passes-without turning the feed- |

screws D D or sétting the rolls B B’ closer to-

gether, the cam or arm G may be fixed in its

~ side p051t1011 by inserting a pin through the

35

4.0

cam G in the holes ¢g*? g".

To provide the mill with means for readily
seLtmo* or adjusting the feed-screws to any
requir rod thickness of metal or to anyrequired
distance of the rolls B B’ apart when the feed-
screw involute driving-gears are turned com-
pletely to the end of their stroke, tw

- 1ng of the upper roll, one of which is less in

45

thlekness than the othel by the thickness of
metal to which the bars, sheets, or packs are
designed to be finished, so tha,t in setting or
ad;;ustmw the mill the thicker- gage- plate P
may be inserted and the rolls then set cdown
directly together, the screws being at this

~ time turned down ready for. retumm g, after

50
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which the thicker gage- nlate 18 removed and

the thinner one, P', inserted in its place.

This makes an easy a,nd expeditious means

for setting or adjusting the mill to any re-

quired thickness designed tobe rolled. These

gage - plates, in connection with the feed-

screws, also serve as a ready means for read-
]ustmﬂ' or resettmﬂ' the mill to eompen&,ate

. for wear.

S is the shaftof the engine, from which the
shaft B® of the roll Bisdriven through a loose
or wabble coupling or shaft T and a connect-
ing-shaft T'. To enable the motion of the

“mill to readily be reversed, the engine-shaft

S is provided with two gears S and S* both
fast to the shaft, the latter meshing with a
gear S° on a counter-shaft S* and the con-

Motion is communicated

By

0 gage
plates or disks P P’ are provided to fit be- |
tween the end of the feed-serew and the bear-

_square the bars or sheets on the feed-table | T Tﬁboth ldose“thereoﬁ,fbut either adapted
-to be clutched thereto by the friction-clutch

T+ 715 TS The gear S’ on the engine-shaft
meshes with the gear T? and dnves the mill
in one direction When said gear T?is clutched

to the shaft T', and the gear S® meshes with

the gear T° and drives the mill in the oppo-

‘site direction when said gear T° is clutched

to said shaft S, as the gear S on the counter-
shaft S* of course revolves in opposite direc-
tion from the gear S° on the engine-shaft.
The clutch member T slides on and is splined
to the shaft T, so that it may be brought into
engagement with either of the clutch mem-
bers T° TS which are secured to or made in-
teoral with the gears T%° T3, respectively.
This makes a convenient and ready means of
reversing ‘the mill. The clutch T* T° T is
preferably a frietion-cluteh, but it may be of
cmy suitable construction.

By simply increasing or dummshmﬂ' the
numbel of the clutch anq or wedges f2 the
number of passes required to turn the INvo-
lute feed-serew-turning gears Il I’ to the end

of their stroke may be diminished or in-
-creased, according to the number of passesor

reductions desued to be made at eaeh heat.
I claim—
1. Inan automatw sheet- metal Jollmn' 111111
the_ combination with the rolls, feed- t&bles

.and feed-screws for setting the rolls closer to-

gether, of a pair of Involute gears for turn-
ing the feed-screws by dlmunshlnﬂ*mmements

‘after each reduction or pass of the metal be-
‘tween the rolls to set them for the next pass,

Substautmlly as specified.
2. Inanautomaticsheet-metal-rolling mill,
the‘ combination with the rolls, feed-tables

70
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105

and feed-screws for setting the rolls closer to-

oether, of & pair of involute gears for turn-

ingthe feed-screws by diminishingincrements

after each reduction or pass of the metal be-
tween the rolls to set them for the next pass,

“and meansfor automatically turning the shaft
of one of said intermeshing mvolute gears

110

after each successive pa,c.'.s subsmnmally as

snemﬁed .
. Inanautomatic sheet-metal-r ollmﬂ mill,

the combination with the rolls of a pair of feed- -

screws, one -at each end of the rolls, geared
togetherfor setting the rolls together, and in-

volute gears for tm ning the feed -8erews by di-

I]llI]lShlI] oincrements aftel successive passes;
substa,ntlally as specified.

4. The combination with the 1olls feed-

screws and feed-tables, of a driving pulley_ or

shaft for the feed—screws, a clutch and con-
necting-gearing for communicating motion to
sald feed-screws, mechanism for automat-

115
120

125

ically operating said clutch at each reversal

of the mill, said connecting-gearing having a
pair of involute gears to cause the feed-serews
to be turned a less and less extent at each

sucecessive turn, substantially as specified.

- 5, The combination with the rolls, feed-
screws and feed-tables, of a driving pulley or

130

necting-shaft T" is provided with two gears | shaft for the feed-screws, a clutch and con-
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necting-gearing for communicating motion to
sald feed-screws, mechanism for automat-
1cally operating said clutelh at each reversal
of the mill, said connecting-gearing having a
pair of involute gears to cause the feed-screws
to be turned a less and less extent at cach
successive turn, and mechanism for automat-
ically running back the feed-screws after a

predetermined number of passes have been

made, substantially as specified.

6. T'he combination with the rolls and feed-
serews for setting the rolls closer together, a
driving pulley or shaft for the feed-screws,
gearing connecting said driving pulley or
shaft with the feed-serews, a cluteh for con-
necting and disconnecting said gearing with
sald driving-pulley, a frietion cam or arm on
the shaft of one of the rolls, and connecting
mechanism between said cam or arm and the
clutech for operating the clutch at each re-
versal of the motion of the rolls, said connect-
ing-gearing between the feed-serews and their
driving pulley or shaft having a pair of in-
volute gears to cause the feed-serews to be
turned a diminishing amount, substantially
as spemﬁed

. The combination WLLh the rolls and feed-

ser ews for setting the rolls closer together, a

driving pulley or shaft for the feed-screws,
gearing connecting said driving pulley or
shaft with the feed-screws, a cluteh for con-
necting and disconnecting said gearing with
sald driving-pulley, a fmctwn cam or arm on
the shaft of one of the rolls, and connecting
mechanism between said cam or arm and the
clutehforoperating the clutch at each reversal
ofthemotion of the rolls,said connecting-gear-
ing between the feed-serews and their dllVlll“‘
pulley orshaft having a pair of involute gears
to cause the feed-screws to be turned a dimin-
ishing amount,and mechanism for automatic-
ally running back orreturning the feed-serews
to position after a predetermined number of
passes have been made, substantially as speci-
fied.
3. In asheet-metal-rolling mill, the combi-
nation with the feed-table and rolls, of mov-
able gages at the opposite edges of the feed-

table for automatically truing and centering
the bars orsheetson the feed-table, and mech-
anism for automatically opening and closing
the gages at each reversal of the motion of the
mill comprising a rack and gear, connecting
links and levers, and a friction-arm on the

~shaftofoneof the rolls, substantially as speci-

fied.

9. In a sheet-metal-rolling mill, the combi-
nation with the feed-table and rolls, of mov-
able gages at the opposite edges of the feed-
table for automatically truing and centering
the bars or sheets on the feed-table,and mecli-

-anism for automatically opening and closing

the gages at each reversal of the motion of the
mill, said mechanism consisting in a friction
cam or arm and connections connectmﬂ' said
friction cam or arm with said movable gages,
substantially as specified.

10. The combination with the rolls, feed-
table and centering-gages and the engine-
shaft of a jack or m echﬂmsm forreversing the
direction of rotation of the rolls eomprisinfr
two gears fixed to the engine-shaft onec of
which meshes directly w1th a loose gear on
the roll-shaft, the other meshing with a oear
on a counter-shaf t which meshes with a second
loose gear on the roll-shaft and a cluteh upon
the 1*011 shaft to engage either of the loose
oears on that shaft :;Lt the will of the workman
In charge, the feed-screws, and mechanism
for automatwaﬂy turning the feed-serews af;

each reversal of the du‘*echon of rotation of
the rolls to set or adjust the rolls for the next
succeeding pass, substantially as specified.

11. Thecombination with the roilsand feed-

screws, each havingasquared end, of a worm-

gear fittting on the squared end of the feed-

screw, a gear loose on the hub of the worm

for communicating motion to the feed-screw,

and a worm journaled on said gear and en-

%a%ing sald worm-gear, substantially asspeei-
ed.

JOHN G. IIODGSON.

VWitnesses:
II. M. MUNDAY,
EDMUND ADCOCK.
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