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To all whom it midy concern.:

" Be it known that I, Rurus N. CHAMBER-
LAIN, a citizen of the United States, residing

at New York, county and State of New York,
have invented certain new and useful Im-
provements in Grid-Spinning Machines, of

~ which the followingis a specification.
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This invention relates to improvements in
grid-spinning machines, and particularly to
1mp10vements on the maehme disclosed in
2,863, granted to A. F. Madden

Decemberl, 1896 The machine formmrr the

subject of sa,ld patent comprised a pair of

rolls each provided with a series of parallel
spinning-knives adapted to enter the surface

of the lead blank plate and by their rapid ro-
tation to spin or form the metal into ridges or

ribs with intervening grooves. -In sald pat-
ent the plate is described asadapted to be fed
between the rolls, and while this may be ef-

fected, as shown in said patent, by causing

- the plate to travel while the roll-axes remain

30

stationary much the same effect may be pro-
duced by causing the rolls to travel over the

plate, the latter bemn' held stationary. The
latter method of operation presents the ad-
vantage that the plate being stationary the

Pprogress of the work is appar ent at each mo-

ment, so that any defect in the operation can

atonce be detected. ‘Thus, forexample, if any

one of the knives happens to deflect slightly,
and thus to cut sidewise into the ribs, the de-

- fective operation is at once apparent and the
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-the plate
the washers which areinterposed between the

machine can be stopped in time to save both

the knife and the blank plate from Seuoue in-
jury.

An important feature of my plesent Im-
provement is the provision of means for pre-
venting, as far as possible, deflection or bend-
ing of the spmnmﬂ'-knwes where they enter
Kor this purpose 1 prefer to form

knives on the rolls of sufficient diameter to
extend almost or substantially into contact
with the grid-plate when the knivesare fully
inserted. In addition to this, however, I pre-

fer to provide special knife-separating means
independent of the rolls, interposed between
the knives and separating and 0‘111(:'11[10' same
50 where they enter the plate.

| For forming a grid with a plurality of Spun _

‘plate during the spinning operation.

| séetions with intermediate cross-ribs I pro-

vide a plurality of pairs of spinning-rolls,

simultaneously operated, so as to spin two or

more of such sections at once. I may, how-
ever, provide, either as aumhmy or alterna-
tive te such & construction, means for shift-

ing the relative positions of the spinning-rolls

aud the blank plate, such means bemg inde-
pendentof the feeding devices for causing rel-
ative reciprocation of the rolls and the blank
Such
shifting means may be manually or automat-
ically contr olled. Ingeneralseveral recipro-

| cations will be 1equ1red to complete any one
| spmmnn' operation, and to insurethat the ac- -

tion shall be uniform and equal in both direc-
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tions of 1eelp1eeet10n I arrange to drive the

spinning-rollsin the same rotative dir ection,
so that their tangential motions relatively 130
the plate will be oppositely directed and the
frictional or dragging effect will be the same
in both directions of movement.

- I prefer to apply pressure to the rolis to

cause their knives to enter the blank plate by

means of a manually-controlled pressure-ap-
plying device. The power for applying such

-pressure may be supplied by the operator or
it may be supplied by a mechanical power-

driven mechanism controlled by the operator.
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In either case it is desirable to provideayield-

ing connection, such as a spring connection,

between such pressure-applying means and

| the rolls, so as to enable the rolls to yield or =
adjust themselves to unusual conditions, such

85_'

as abnormal hardness of the plates, and thus

‘to prevent br ea,ka,cre ef the knives under such
conditions.

1 find that it is plefelable not to make the

grooves extend through the plate from side

to side, as the ribs are thereby left with too

little support, and, moreover, it is very diffi-

cult to arrange that the knwee shall just meet
without mtel fering with one another. To

insure that the kmves shall always penetrate

to the same depth and shall leave between
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them a web of definite thickness, I provide

means for limiting the approach of the rolls,
such means COIlSlStlIl for example, of spac—

‘ing-blocksinterposed between the bearings of

the rolls.
My invention also (,overs certain features

100
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of the plate and details of the machine mech-
anism, as hereinafter set forth.

In the accompanying drawings, which form
a part of this specification, Figure 1 is a sec-
tional view, partly in elevation, of a machine
embodying my present invention. Figs. 2and

3 are sections on the lines2 2 and 3 3 in Fig. |

1. Fig.4is asection of a plate formed by my
Kig. 5 18 a plan view of a portion
of such plate. Iig. 6 shows a modification of
the knife-supporting means.

Referring to Iigs. 1 to 3, the machine com-
prises a bed-frame 1, provided with open
frame-standards 2,within which slide horizon-
tally the bearing-supports 3 for the spinning-

- rolls 4 4, the bearing-blocks 5 5, in which

20

30

1n the same rotative direction.

sald rolls are journaled, being adapted to slide
vertically in the bearing-supports 3. The
rolls 4 4" are therefore capable of a certain
amount of movement in both a vertical and
a horizontal direction, and to enable such
movement to be effected while maintaining
the driving connection I provide a flexible
shaft connection consisting of shafts 6 6, en-
gaging by head and socket connections, per-
mitting lateral, but not rotative, relative
movewment with the rolls 4 4" and the driving-
shafts 7 7. One of such shafts carries the
main driving-pulley 8, and the two shafts 7 7’
are-connected by gearing 9 9 9", so as to turn
I have shown
two sets of spinning-rolls 4 4/, journaled in
parallelism in the bearing-blocks 5 5’ and con-

- nected from set to set by gears 10 10/, so as to
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~the tooth at that end of the anchor to fall
against a tooth 15 on the carrier and to ride
over same until it comes to the notch in ad-

60

operate simultaneously on different parts or
sections of the blank plate.
A frame or earrier 11 is adapted to slide

horizontally in longitudinal grooves 12 in the

frame-standards 2 and is adapted to support

the blank plate (indicated at 13) for forming |

the grid. Means are provided for shifting
this plate either manually or automatically.

Lhave shown for thispurpose an escapement- |

anchor 14, engaging with teeth 15 in the car-

rier 11 and engaged by a projection 16 on

the bearing-block to release the ecarrier at
each complete advance and retractile move-
ment of the bearing-block. When so re-
leased, the carrier is drawn by a cord 17 and
weight 13 to bring a different portion of the
blank plate between the spinning-rolls. The
escapement 14 may have a handle 11 for
manual control. : |

T'he handle end of escapement-anchor 14
is of sufficient weight to enable it to descend
when the projection 16 rises, so as to cause

vance of the next tooth, whereupon it falls
into such noteh and stops the carrier.

‘Means are provided for moving the two

side bearing-supports 3 3 simultaneousl
along-the guiding-frame standards 2 2, so as

the blank plate. Such means may consist of

racks 19 on said bearing-supports 3, pinions |

16, engaging with said racks and carried by a
rock-shaft 20, and means, such as crank-
connection 21, for rocking such shaft, such
crank connection being connected to a gear

22, driven by a pinion 23 on the main driv-

ing-shaft 7. The erank connection 21 may

‘be adjustable, as by a clamp 21',so as to give

any desired stroke of feed. A clutch 24, con-
trolled by manual controlling device 25, may
be interposed in this operating connection, as
shown, so as to throw the roll-reciprocating
means into or out of operation.

The means for moving the rolls to and from
one another comprises pinions 26, engaging
with vertical racks 27 27' on the respective
bearing-blocks 5 5, sueh pinions being jour-

-naled in the side bearing-supports 3 3 and

connected together by rock-arms 28 and link
28’; so that both ends of the spinning-rolls
are moved simultaneously. One of the rock-
arms 28 18 connected by a connecting-rod 29
tooperating mechanism for effecting and con-
trolling this movement of the rolls. Such
operating mechanism is preferably manually
controlled and power-driven, the same com-
prising, for example, a reduction-gearing 30,
connected to the main driving-gearing, a
worm g1, driven thereby,a worm-wheel 32, op-
erated by said worm and having a crank and

| link connection 83 29 with the rock-arm 28,

and a reversing-clutch 35 for disconnecting
and reversing 1lhis operating mechanism.
The eluteh 35 is manually controlled by han-
dle 36. A spring 37 is interposed in this op-
erating connection, being placed, for example,

“between a collar 29" on rod 29 and a swivel-
~collar 28", which slides on rod 29 and is pivot-

ed toarm 28. A stop-collar 29" may serve to
draw the arm 28 back on the back movement
of the crank. It will be noted that such back
movement may be effected either by the man-
ual control of the reversing-cluteh, orit may
take place antomatically after full stroke of
thecrank 33 by reason of said crank passing be-
yond the dead-point, the movement or stroke
of this driving member therefore being defi-
nite in length, or if adjustable, as by means
of the slot-and-bolt connection shown on the
crank 33, 1t is still definite for any given ad-
justment. The spring 37 enables such full
stroke of the mechanism to be effected, while
allowing the approach of the rolls to belimited

| by Suitable stop devieces, such as spacing-

blocks 58, interposed between the bearing-
blocks 5 5', whose thickness determines the
thickness of the web that is left in the grid
between the spinning-knives. The spring 37,
as 1t constitutes a yielding connection, also
prevents any injury to the knives, such as
might result from forcing them too rapidly

.into the metal.

Handles 39 39" may be provided for en-

y |-abling direct manual operation of the hori-

zontal and vertical feeding device in cases of
to cause the rolls to traverse the surface of |- ' -

emergency. _
Hach of therolls 44’ comprises parallel spin-
ning-knives 40, consisting of disks of sheet

70

75

30

Qo

95

ICO

105

IIO

115

120

125

I3C




647,249

metal sepmated by Wa,sheu 41 of sufﬁclent | 47, (see Fig. 5,) which has not been oper ated'

- diameter to extend almost or substantially

. supported against deflection as far as is pos-

IO

into contact with the blank plate when the

knife-blades are fully inserted in the said

plate. By thismeans the knives are laterally
sible without the use of supports independent
of the rolls. To further support the knives
against lateral displacement or deflection, I

provide blades, plates, or supports 42, which

- enter between the rotary spinning-knives 40

20

30

and separate and guide same when they enter
the plate, said blades extending as elose as
possible to those parts of the knives which
are adjacent to the plate.
shown as arranged only on the ‘‘ entering”
side of the rolls, it being apparent that if the
knife is guided and supported as 1t passes
into the metal there will be little danger of
it8 deflection afterward. The plates 42 are
shown as mounted rigidly on a rock-shaft 43,
provided with a set-nut 44 and handle 49
whereby it may belocked in position or thrown

back out of the way. These plates 42 also

serve as cleaning-fingersto scrape off any par-
ticles of dirt ormetal chips or flakes that may
lodge on the knives, and on turning these fin-

gers out from between the knwes they may

Do readily cleaned of such particles.
My invention may be applied to the corru-
gation by spinning of any shape of plate. For

- some purposes I prefer to use a plate such as

35
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indicated in Figs. 5 and 6, having an enlarge-
ment or rib 46 or otherwise of an irregular

contour, and 1n such cases it is most conven-

ient to cast the plate with such ribs, the rest
Such a plate or an

of the plate being plain.
ordinary rolled plate is placed in the carrier
11, which is arranged in the side frames 2 in

such position as to bring the proper portion

of its surface between the rolls 4 4', the said

 rolls being fully separated, and the carrier is

45
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held in such position by means of locking de-
vices.
meansof belt-pulley 8 and the usual starting
mechanism, so as to cause the rolls 4 4' to ro-
tate. The roll-approximating mechanism is
then thrown into operation by means of the
cluteh 36 and manual controlling device 36’,
so as to cause the rolls togradually approach
one another. The manual controlling device

‘is also operated to bring the roll-reciprocat-
ing mechanism into operam_on and the rolls

- are thereby caused to travel back and forth

55

over the surface of theplate, at the same time

rotating, so as to cause their knives 40 to
draw or spin the lead of such plate into a

ribbed or corrugated form, as indicated in

- Figs. 4 and 5, but leaving a continuous cen-

60

tral web 13". In this operation there is no
metal actually cut away or removed from the
plate; but the material that is removed from

‘the grooved portions is drawn up into the in-
tervenmﬂ' edges, soas toleavethe lattersome- |

what above theoriginal surface or body of the

plate, as 1eplesented by the marwmal portion I pmt a group. of parallel spinning-knives,

The ‘blades are. |

The machine is then set in motion by

upon.

Asabove descr 1bed ‘the machine shown has - |
70

two sets of bpmnmmrolls which are adapted
to operate simultaneously on two sections of
the plate. In case, however, a greater num-

ber of sections is to be operated upon the car-

rier is Shlfted either manually or automatic-
ally, as above explained, to bring different
parts of the plate between the rolls.

The guiding or supporting devlces for the
kmves may be variously modified without

‘departing from my invention, provided that

the principle of lateral su ppmt to the knives
is retained. Thus in I'ig. 4 1 have

75

these supports in the form of loose washers .

which are interposed between the knives on

| the rolls and tend to continually come in con- -

tact with the tops of the ribs on the plate as
the rolls rotate. When the knives first enter
the plate, the washers extend out to the pe-

riphery of the knives; but they are pushed

inwardly by the plate as the knives enter the
latter.
in Fig. 1, the supportmcr devices 42 are inde-
pendent ‘of the rolls—a, e., are not in fixed
mechanical connection w1th the rolls—sothat

the rolls can move independently of such de-

vices. Thus while the knife-blades move
toward and away from the blank plate these

In this form, as well asin that shown

Q0
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devices 42 remain in close proximity to the -

plate, so as to support the knives just where
they enter the plate.
The transmitting mechanism for the recip-

rocating relative feed of the rolls and plate
may be varied to give any desired number of
reciprocations during the spinning of any one

part of the plate to full depth and may even
ogive such a slow relative movement that the
fall depth of groove is formed in one move-
ment of feed.

ICO
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Having thus described my invention, the

desire to secure by Letters Patent:

1. Ina machine forspinning battery-plates,
the combination with parallel thin spinning-
knives, of knife sustaining and alining means
inter posed between thie kmfe portlons which

enter the battery-plate, and preventing bend-
ing thereof; substantially as explained.

2 Ina maehlne forspinning battery-plates,

the combination with parallel spinning-
knives, of knife-sustaining meansimpinging

oppos:tte sides of the port10ns of the knives
that enter the metfal, and alining said portions
of the knives previous to thelr entering the
metal.

3. Inamachinefor 8p1nn1nﬂ'battery-plates |

the combination with parallel spinning-

knives, movable knife-sustaining means alin-

ing the knives in the line of penetration, and

recedmﬂ* from the meta,l as penetration ad-
vances. |
4, Ina machme forspinning batter y-pla,tes

the combination of a stationary blank-sup-

_following 1s what I claim as new therein and
. IIO
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shiftable to bring them to bear upon different | porting a blank plate, means for causing rels-

portions of the blank, means for producing
relative feeding movement between the blank

andthe knives, and means for imparting spin-
hing movement to the knives independent of
the feeding movement. - -

5. Inamachine forspinning battery-plates,
the combination of a plate-support, and a plu-
rality of spinning-knives operating simulta-
neously upon the same side of the plate, and

‘means to shift the knives and plate relatively

and independently of the feeding movement
to cause the knives to suceessively finish dif-
ferent portions of the plate. |

6. Inamachineforspinning battery-plates,
the combination with parallel spinning-
knives, of a stationary blank-support, means
for feeding the spinning-knives relatively to
the blank-support, and driving mechanism
imparting a spinning movement to the knives
at a higherrate of speed than the feeding mo-
tion thereof.

7. Inamachineforspinning battery-plates,

the combination of means for supporting a

blank plate, a plurality of pairs of spinning-
rolls adapted to operate simultaneously upon
different portions of such plate, means for ef-
fecting relative feeding motion of said rolls
and plate, means for rofating said pairs of
rolls simultaneously at a higher rate of speed
than the relative feeding motion of the rolls
and the plate, and means for causing the said
sets of rolls to approach the plate.

8. Inamachineforspinning battery-plates,

the combination with a spinning-roll having
aplurality of spinning-knives, means for sup-

tive feed of such plate and roll, and shifting
means independent of such feeding means for
changing the relative position of such plate 40
and rolls by a movement parallel to the feed-
ing movement to subject different parts of
the plate to the action of the roll.
9. Inamachineforspinning battery-plates;

the combination with a spinning-roll, means 15

for supporting a blank plate, means for caus-

ing relative feed of such plate and roll, shift-
ing means independent of such feeding means
forchanging therelative position of such plate
and roll by a movement parallel to the feed- go
ing movement to cause different portions of
the plate to be operated upon, and means con-

‘nected to such shifting means and to the roll-

operating devices to automatically operate
the shifting means when the operation of the 53
roll is completed. | |

10, In a machine for spinning battery-
plates, the combination with a pair of spin-
ning-rolls and means for supporting a blank
plate between them, means for producing a 6o
relative feeding movement between theblank
and rolls, and means for driving said rolls in
the same rotative direction, whereby their ad-
jacent portions move in opposite directions
and the tangential effect of the respective rolls 65
on the blank plate is balanced and the feed
not affected in either direction. |

" RUFUS N. CHAMBERLAIN.

Witnesses:
“A. P, KNIGHT,
M. V. BiDGgoobD. _
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