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To all whom it may concern:

3o it known that I, THOMAS V. ALLIS, a citi-
zen of the United States, and a resident of
New York city, in the county and State of
New York, have invented new and useful
Improvements in Wire-Rod and Wire-Rolling
Mills, of which the following is a specification.

This invention reiates to rolling-mills for
reducing wire rods and wire, the rolls being
arranged in a continuous line or train for
passing the material from one pair ot rolls to
another in the same line of feed for gradual
reduetion in a number of rolls, the successive
pairs of rolls being placed 1n longitudinal
planes at right angles to each other alter-
nately at an angle of about forty-five degrees
to the base, and so gaged for relative speed
that each pair of rolls delivers the rod or wire
slightly faster than the succeeding pair takes
it up, and a variable loop-guide is employed
between the pairs of rolls to compensate by
its variations for the unequal giving and tak-
ing of the rolis, which cannot be perfectly
regulated by the speed of the rolls.

The essential feature of the invention con-
sists in improved contrivances of guides for
condneting the rods or wires between the
pairs of rolls, which guides direct the rods
or wires in a straight line from pair to pair
of rolls when entering in the beginning of the
operation and while there is 1no excess of
length between the pairs of roils, and when
such excess occurs to automatically deflect
and loop the rod or wire in a lateral direction
of greater or lesser extent, according as the
excess demands, to keep the rod or wire taut
and prevent stalling or kinking.

The invention also consists in further im-
provements in the construction, arrange-
ments, and combinations of wvarious other
narts of the mill, all as hereinafter.fully de-

seribed and claimed, reference being made

to the accompanying drawings, in which—

~ Tigure 1 1is an elevation of the mill as seen
looking in the direction of the line of feed,
with parts in transverse section on line x x,
Fig. 2. Tig. 2 is a plan view showing two

pairs of rolls, the rest of the train being
omitted to avoid unnecessary repetition 1in
the drawings. -Fig. 3 is an end elevation In
general outline, showing modified forms of
gears for applying the driving power. Fig. 4 | other.

I is an end elevation of the roll-housings on an

enlarged secale, the cap for inclosing and pro-
tecting the lower journals of the rolls and
also for supporting the lower end thrust-bear-
ings and adjusting-serews being removed.

Fig. 5 is an end elevation of roll-housings,
same as Fig. 4, with the said cap for inclos-
ing and protecting the lower journals of the

rolls and supporting the end-thrust bearings
applied and with the roll-housing supporting-
base in transverse section on line y ¥, Iigs.
1 and 3. Tig. 6 is a section of part of a roll-
housing and part of a roll, and side view of

part of another roll on line z z, IFig. 5, also

on an enlarged scale. I'ig.7is a section also,
on line z z, Fig. 5, showing modifications
of the roll-bearings and adjusting devices.
Fig. 8 is a side elevation of guides employed
between the pairs of rolls for directing the
rods or wires both in the straight line and 1n

the laterally-divergent course of the loops,

with dotted lines indicating the operation of

the guidesin controlling the loops, said guides

and one pair of rolls being represented in
vertical elevation, with the housings of said
rolls sectioned accordingly, and with the next
succeeding pair of rolls in end elevation, the
housings being omitted. Althoughtheseparts
occupy oblique planes in the machine, they
are thus shown in this figure, and, together
with other devices, are correspondingly rep-
resented in other figures following, for sim-
plifying the drawings. Ifig. 9 1s a plan view

35

60

70

75

30

of the apparatus of Ifig. 8 inverted, as indi- -

cated by the arrow of Fig.S§, the roll-housing

of Fig. 8 being omitted, and a horizontal sec-

tion of the housing omitted in that figure 1s
shown in this. Tig. 10 is a side elevation of
the guides and parts of tripping apparatus
used therewith between the first and second
pairs of rolls of the train for automatically
tripping and releasing all the guides of the

train from the eateh, holding them up in the

direct line of the feed prior to the forming of

the loop by the effect of the lateral thrust of

said loop, which forms between these rolls,
said loop being a little 1n advance of the rest
in forming. ¥ig. 11 represents side views of
the liners as constructed for the first pair of
loop-guides, detached, with the upper and
lower parts of the liners separated from each
Fig. 11* is a plan view of one of the

7

95

100
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25 row 3 of Kig. 17.

upper liners. Fig.12is a side clevation, Fig.
13 an Inverted plan, and Fig. 14 a section on

line 11, Figs. 1 and 10, showing the tripping

devices of Iig. 10 in detailand enlarged. Fig.

5 12 also shows some of the parts of the guides.

Fig.151is an enlarged detail of the apparatus
for holding the guides up in the right line of
the feed, releasing them to control the loops,
and returning them to and retaining them in

10 the said right line, as seen in end view.at the

right hand of I'ig. 1 and as indicated by the
arrow 1, Fig. 2. Fig. 16isa horizontal section
of Fig. 156 on line 2 2. Fig. 17 is a side view
of the swinging guide, to which the rods or

15 wires enter from the rolls, on a larger scale,

to show the construction more clearly. It
also shows part of an extensible chain-guard
to ciose the gap opened by the swinging guide.

'Fig. 17* is a plan view of the lower liner as
20 made for all the guides except the first pair.

Fig. 17° is a side elevation of the two liners as
made forall of said guides except the first pair.
Fig. 15 1s an end elevation of the guide of
Fig. 17, as seen looking in the direction of ar-
Fig. 19 is a plan of the
same i1nverted. Iig. 201is a transverse sec-
tion on line v v, Figs. 17 and 19. TFig. 21 is
an end view of said guide, as seen looking in
the direction of arrow 2, Fig. 17. Tig. 22 is a

3o detall of said guide in section on line u 1,

Fig. 21, showing provision for said chain-
guard to guide the rod-or wire along the gap

‘which opens when the guideway swings down-

ward with the loop. Fig. 23 is a horizontal

35 section, Fig. 24 a side elevation, and Fig. 25

~.
“tion of the supporting-bar. Fig. 31is an end

so elevation of said guide, as seen in the direc-

an end view, of said guard. Tig. 26 is a side.

view of the swinging guide, from which the
rods or wires pass to the next pair of rolls.
Fig. 27 is a plan view of the same inverted.

40 Fig. 2818 an end elevation of the same, as seen

looking in the direction of arrow 7. Fig. 29
is a plan view, with a part in section, of a sta-
tionary guide through which the rods or wires
enter the swinging guide, as constructed when

45 the crosswise direction of the rolls from

which the rods enter said guide is parallel to
the plane in which the guides swing. TFig. 30
1s & side elevation of said guide and cross-sec-

tion of the arrow, Fig. 30. Fig. 32 is an end
elevation of the same, as seen in the reverse
direction of said arrow. Fig. 33 is a plan
view and section of the clamping-voke of the

55 stationary guide through which the rods or
~wires entertheswinging guide, as constructed |

when the lengthwise direction of the rolls
from which the rods enter said guides is par-
allel to the plane in which the guides swing.

60 Fig. 34 is a side elevation of the same and

cross-section of the supporting-bar. Fig. 55
is an end elevation of the same, as seen look-
ing 1n the direction of the arrow, Iig. 341.

- Fig. 36 is an end elevation of the same, as
65 seen looking in the reverse direction of said

arrow. Fig. 37 1s a side elevation of the sta-
tionary guide through which the rods or wires

|

462,676

pass to the next pair of rolls after leaving
the swinging guide, and a eross-section of the
supporting-bar. Fig. 38 is a plan view and
section of the clamping-yoke of the same.
Fig. 39 is an end elevation of the same as

70

seen 1n the direction of the arrow at Fig. 37.

Kig. 40 is a side elevation of a modified form

of the swinging guide as when controlling a
loop. It also shows the rolls from which the
rods or wires pass into said swinging oulde
In cross-section; also, a side elevation of the

75

stationary guide between said rolls and the

swinging guide; also, a plan view of the sta-
tionary guide leading from the swinging
guide to the next pair of rolls, and it also
snows part of the latter rolls in plan view
and section of part of the housing. Fig. 41
18 a side elevation of substantially the same
cguides as in Fig. 40, but modified in one of
the details, and on alarger seale and-without
the rolls.  Fig. 42 is an end elevation of the
machine in part and with a part in section,
lllustrating the application of the guides of
Figs. 40 and 41. Iig. 43 is a detail, partly in
section, further illustrating the application
ot the guides of Figs. 40 and 41. Tig. 44 is a
transverse section of the guides of Figs. 40
and 41 on line s s. Tig. 45 is an end eleva-

tion of the stationary guide, as for the en-

try of the rods to the first pair of rolls. Kig.
46 13 a transverse section of the guide of Fi.
40, line ¢’ {’, as when the parts are closed
up in the straight line of feed. Tig. 47 is a
cross-section of the guide, as in Figs. 40 and
41, on line o o, Fig. 48, showing a modified
form of devices for automatically releasing
the guide from the devices, holding it up in
the straight line, and allowing it to swing
when the loop begins to form. Fig. 48 is a
plan view of part of the upper portion of the

il

guide inverted and showing the tripping de-
vices of Fig. 47. Tig. 49 is a detail of Figs.
47 and 48 in section on line p p, Fig. 47. Fie.
50 18 a diagram showing the different forms
and relative arrangements of the successive
pass-grooves. Hig. 51 represents face views
of the coupling-driver of the roll-shafts.
The rolls ¢ are arranged in successive pairs
at a suitable distance apart, crossing each
other in the feed-line at right angles and re-

spectively in the opposite inclined planes of

forty-five degrees to the base or thereabout,
with the driving shafts and gears extended
upward from the feed-line along said inclined
planes, the rolls having a series of pass-
grooves-b, and are mounted in housings ¢,
that are adjustable along the inclined bage-
supports d, on which they are mounted to
shift the rolls from time to time to bring new
passes 1nto the feed-line as others are worn
out, to avold frequent removals of the rolls.
T'he housings ¢ are fitted with an adj usting-
serew e in the nut /. Said nut has a bearing

in the base, in which it is confined by collars
for shifting the housings from time to time.
For clamping said housings fast when ad-
Justed I have provided the clamp-plates g,
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having the bevel-faced flanges 7: along one
edge, engaging in the correspondingly-shaped

orooves ¢ in the sides of the housing-bases,

and other flanges 7,engaging under the edges
of the base-supports d, so that when screwed
up by the clamping-bolts % said housings will
be very securely fastened. The heads of these
clamp - bolts are confined by the caps &',
against which they act, as at [. A simple
means of slacking said plates is by a slight

blow on the other end of the bolts, when the

nuts are slacked thereat for loosening them
when the housings are to be shifted. Thisis

ficient fastening device
than the holding-down bolts commonly used
for such purposes. There are not so many
to be unscrewed and screwed up when the
housings are to be shifted. The lower rolls
have their journal-bearings m, resting on the
stationary wedges 7, between which and other
stationary wedges o, resting on the base of
the housings ¢ at the ends, are adjustable
wedges p, having an adjusting-serew ¢, ex-
tending through them and to the sidesof the
housing, where they are fitted with heads s,
by which they can be turned with a wrench
for adjusting the wedges to set the said lower
rolls to the proper height. The wedges p
have a set-serew ¢ in each to secure the ad-
iusting-serews against turning by the jarring
of the mill. The Dbearings w of the upper
rolls are seated on the levers v, pivoted on
one side of the housing at w and at the other
side projecting outward a little beyond the
side of the housing and suspended by the

pivot « and bolt i from strong coiled springs

40

45 |
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= seated on the projecting lugs 2 of the hous-
ings, to support said rolls, so that they will
not settle down closer to the other rolls when
the rods run out. and thus obstruct the entry
of the ends of the new rods between them,
there being a slight space between the rolls
in the working condition. At the same time
the springs permit the adjustment ot the up-
yer rolls by the screws o. |

The bearings 1 and the caps 4 are slotted
at 5 to provide space for the supporting-lever
r. I provide said caps 4 and also the caps 0
of the upper rolls with grease-pockets 7, open-
ing outward at the outer sides of said caps
and extending downward and communicat-
ing with cavities in the bearing-surfaces of
said caps and the bearings also, as shown by

the dotted lines 8§ and 9, Fig. 4,in which suet

and other like lubricant in solid and pasty
condition may be packed from time to time
for effective lubrication of the journals.
Owing to the inclined arrangement of the
rollg, and also to adjust them lengthwise for
insuring the matching of the pass-grooves
properly, thie end-thrust bearings 10 are pro-
vided for the lower ends, which bearings are
supported on the ends of the adjusting-screws

11, and these screws are supported inthe nut

12, located in the slots 13 of the bottom plate
14 of the box-cap, of which 15 represents the

against the outside of the housing and secured
thereto by the bolts 16, for supporting sald

serews and also for inclosing these and also
other bearings for controlling the upper
thrusts and protecting them from scale and
the like. Thenutsare adjustablein the slots
13 to shift as therolls do,and they are secured
against the thrusts of the screws by their
flanges 18. The journals of the rolls are re-

cessed at the ends for receiving the thrust-

bearings 10, and said bearings projeect at the
outer ends into oil-boxes 19, screwed at 20
onto the screws, so as to be set close agalnst
the ends of the journals to be supplied with
a substance for lubricating the thrust-bear-
ings. |

in the other direction, they are fitted with
rings 21 on the ends projecting beyond the
bearings and secured by set-screws 22 orother
approved means, in which rings there are
other set-screws 23, with suitable check-nuts
24, by which the thrust-bearing rings 2o are
set against the bearings m w and caps 4 6 of
the rolls, so as to effectually prevent length-
wise movement of the rolls in that direction.

To protect the journals of the lower ends ot
the rolls from scale and other matter liable
to fall in between the ends of the rolls and
the bearings and caps and thus work into the
boxes, I have grooved these rolls in the lower
ends, asshown at 29, agd fitted to the groove in

the rolls the sheet-metal plates 30, having the

flange 31 bearing close against the housings
and having the scroll-flange 32 of the inner
edge fitting the groove so as to intercept such
matters and drop them below the bearings.
The adjusting-screws 3 for gaging the rolls

are ceared by the wheels 37 with the inter-
b o

mediate pinion 33, having the bevel-toothed
face 34, with which a bevel-wheel 35 on the
vertical shaft 36 is geared to adjust the rolls
from the plaiform 36%,suitablyarranged above
the rolls for enabling them to be adjusted,
and also othier controlling apparatus to be op-

“erated by an attendant thereon.

For gearing the rolls with the driving-en-
oine, I prefer to employ a line-shaft 39, ex-
tending along each side of the frame from

“end to end, one for each range of rolls, and

ceared with each pair of the said range by
the bevel-wheels 389, spur-wheel 40, and the
pinion 41 on the shaft 42, coupled with the
lower roll, said line-shafts being geared at
one end with the main driving-shaft in any

To hold the rolls from lengthwise movement
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approved way; but the line-shafts may be -

located a little more distant.from the shafts
42, as at the right hand of Fig. 3, and geared
thereto by belts, as 43, or a single line-shaft,
as 44, may be placed on overhead beams di-
rectly over the teed-line and geared with both
ranges of rolls by like belts 43. The rolls of
each pair are geared together, as usual, by
the wheels 45; but instead of using the usual
wabbler-coupling for connecting therolisand

‘driving-shafts for allowing the lateral shift

‘side, which is placed with the open end | of the rolls I have provided a coupling con-
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-5 with a corresponding tongue or groove of the -

. ing the universal lateral play, permittin g the
- rununing of .the two shafts out of line with
ro each other, and being a simpler smoother run-

- it is also a shorter connection, which is im- -

15 - In my pending application for patents for
- -Serial Nos. 320,066, 324,724, and 332,609, I
. arranged between the pairs of rolls for direct-

- 20 ing the rods and controlling the loops, the
rolls being arranged in opposite inclined L

~ said feed-line in guiding the loops, and they.
~arealso distinguished from the guides of said |
30 prior cases in other respeets, as will duly ap-
~pear. In said cases Nos. 324,742 and 332,609

40 vantageousin some respects in relation to the

45 present case. T'herod entersthe first pair of

55 and also clamped to the guide-holding block

- - employ such guides; but these are essentially
25 distinguished from those of the prior cases in
~that while normally extending along the feed-

50 lower part of the receiving end, as is repre-
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‘sisting of ft:]ilef'-:hubisf 46 on ‘the: ShaftS{ﬁtd be | of the rolls, throtigh: which the rods pass. to
the "loop-guide, which said guide I eall the RN
70

coupled with an intermediate disk 47, con-

- neeted  to the hubs, respectively, by a trans- |

verse tongue or groove of one intermeshing:

- other, the tongues or grooves of the disk be-
ing at right angles to each other and afford-.

- ning device than the wabbler-coupling, and |

~portant in a machihe occupying so much
~ space.

Improvements in machinery for rolling wires,

have represented different forms of guides

~ planes alternately for being at right angles
~ successively, and in the present case I also

line they are arranged to swing 1 a planeof

I have provided inclined. guide-supporting
~tables between the pairs of rolls, said tables

Deing reversely inclined alternately and cor- |
35 responding with the reversely-inclined rolls:

butin this case,in whichIalso employinclined
guide-supporting tables 48 between rolls simi-
larly reversely inclined, said tables are pref-
erably all inclined in one plane, which is ad-

guides, one of which is that it enables them
to be 1n one plane, which is preferable, as will
appear further on; but I alsoshow the tables
inelined reversely in some modifications of the

‘rolls through a fixed guide, as at 49, Fig. 3,
and as shown in a larger scale in Fig. 45, which
- Iecall the “entering-guide,” and which is prac-
~ tically the same, except as to the form of the

sented in advance of the rolls in several other
figures, and as shown in large scale in Figs.
07, 38, and 389, sald guide consisting of the
bars 50 and 51, clamped together face to face,

22 by the yoke 52* and clamp-screw 53, said
bars being suitably grooved in the faces
clamped together to form the guideway 51 for
the rods, and said guide-holding block being

60 clamped to the supporting-bar 55 by the cap
o5 .and bolts 56, said supporting - bar being
‘mounted in the lugs 57 of the roll-housings.
The guide-holding block is thus clamped on
the supporting-bar, so that the block may be

05 readily shifted laterally along the bar to

adjust the guide for alienment with the pass-
grooves and the fixed guide on the other side |

leaving-guide,” and which consists, eSSen-: o
tially; of two similar bars 50 and 51, simi- = =

larly grooved for the guideway and clamped -

together by a similar yoke 52* and clamp-
serew o4, and also clamped thereby to a simi-
7%

lar guide-holding block 52, which is likewise

clamped by bolts 56 to a supporting-bar 55,
‘mounted in lugs 57 of the housings. These -

two guides are both tapered on the ends en-

-tering the angle between the rolls, as seen ini
i I'ig. 9 and various other fi gures, to reach as

close in the angles as possible.

. All the rolls of one plane haveoval grooves,

80

as 59, Fig. o0, making the passes of elliptic R

shape, and the others have V-grooves, as 60,
{ making square passes. : The guideways are
‘therefore made in elliptic and square form
alternately in the same order. If the rod is |
Square to begin with, the guideway of the first =~

entering-guide will be square, as in Fig. 45;

but the pass of the first: pair of rolls will be .
elliptic, and that will be the form of the guide- =~
way through the leaving-guide, loop-guides,
and entering-gnide between the first pair of
rolls, as represented in Figs. 81, 32, and 39,
which show the form of leaving and entering
guides adapted to be placed between the rolls -

0o

having the angular positions of the first and

~second pair. The pass in the next pair of rolls o
will: be square and the: guideways between”
that and the following rolls will be square,

as 1n Figs. 33, 34, 35, and 36, which show the
form of leaving-guide adapted to be placed
between the rolls having the angular PpoSi-
tions of the second and third pair. In the
elliptic passes the rods are shaped almost in

‘the complete form of the passes, the edges be-

ing only slightly deficient, as indicated by the
dotted lines in the elliptie pass 59 of Fig. 50;
but in the square passes 60 they are either
made square, or in case the spacesin the an-
gles do not fill, particularly at the edges of
the grooves, as shown by the dotted lines in

the square pass, they are made practically

oval in shape, the greatest diameter of which
1s in the same plane as the greatest diameter
of the elliptic passes, snitably for being com-
pressed flatwise therein, while the elliptic
shapes are compressed edgewise in the square
passes. -

It will be seen that the shapes prod nced in

the elliptic passes will only bend flatwise,
practically, in the loops, by which the over-

feed i1s taken care of between the pairs of

rolls, and that if all the passesproduced such
shapes, said passes being in opposite planes
alternately, the guides mustswing alternatel \Y
In the different planes of theshort diameters
of the rods, whereas the shapes produced in
the square grooves having their longest diam-
eter 1n the same plane as the longest diame-
ter of the elliptic shape will likewise bend
in the plane in which the elliptic shapes bend.,
and thus I am enabled to arrange my guides

all in one plane, as before stated, which
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oreatly simplifies the construction and opera-
tion of the machine.

From the leaving-guide the rods enter the

loop-guide and thence pass into the entering-
guide of the next pair of rolls, and so on
throughout the train. Inthe preferred form
of this loop-guide it consists of two sections,
as 61 and 62, arranged in pairs between each
two pairs of rolls, the first section being piv-
oted at 63 and having its receiving end 064
abutting against the delivery end 65 of the
leaving-cuide when said loop-guide is in the
right line of the feedway, and the second sec-
tion being pivoted at 66 and having its deliv-
ery end abutting against the receiving end
67 of the entering-guide of the next pair of
rolls when in the right line of the feedway,
as best shown in Fig. S, the other ends of said
loop-guide sections meeting in the said feed-
line at the middle of the distance between
their pivots. Said ends are geared together
by the toothed sectors 68, so that as they
swing on their pivots tocontrolthe loops they
will work in unison, and one having the
mechanism connected to it for returning it to
the normal position preparatory to entering

a new rod will return the other section like-

wise. 'These guides consist, essentially, of
the hard liners 69 and 70, preferably tongued
and grooved together and clamped between

‘the suitably-grooved plates 71 and 72, as rep-

resented in Fig. 20, said plates 71 and 72 be-
ing fastened together by the studs 78 and
keys74. Hardlinersare used for thelrgreater
capacity to resist the wear of the rods, and
s0 as to be readily renewed when worn out.
The part 69 of the lineris divided longitudi-
nally to facilitate the placing of the parts in

position in the grooved plates, by which they

are clamped together. Ior example, one-
half of said part 69 and the part 70 may be
placed in the groove of plate 71 and the other
half of part 69 in the groove of plate 72, and

then plate 72, being placed on the studs 75,

will close on the rest, so that taking the

ouide apart to renew the liners and putting

it together again may be readily and easily
The liners are tongued and
arooved and the guideway formed at the edge
of the tongue and the bottom of the groove,
because in suel construction the wear at the
sides of the guideway by the edges of the
rods, which are very harsh, will be less than
if the parting joint between the liners were
coincident with the edges of the rod. -The
tongue-and-groove arrangement also serves a
special purpose in a modified form of guide
1o be described further on. The liners have
laterally-extended lugs, as 74*, and the plates
are correspondingly recessed in thelr grooves
to receive said lugs for holding the liners se-
curely against shifting lengthwise by the pull
caused by the friction of the rods on them.
The plates 71 of these loop-guides have the
pivot-stud 63 firmly secured in the head of
the lateral extension 75 of the end next to the
fixed guide from or to which the rods run,

| which studs are supported in the sockets 70

of the table 48, one of said pivots of each
pair of sections extending through said sock-
ets and having the arm 77 suitably fitted on
the »rojecting end to be employed for SWINg-
ing the guides back to the right line of the
feedway preparatory to ingerting a new rod
after the one before has passed through, the
free end of said arm being connected to &
rod 78, suspended from a rope 79,
over a guide-pulley 80 to another pulley S1
on the shaft 82, which is caused at the proper
time and by means that will be described
further on to wind up the rope and swingthe
cuides back into position for the new rod.

75

passing

30

The rod 78 is coupled to the rope 79 by the

yoke 83, spring 84, and cap 89, forming a

buffer to relieve the shocks when it may hap- -

pen that the guides come to rest slightly be-
fore the pull on the rope ceases. 'T'he shaft
32 extends along the whole range of the train,
and has a pulley 81 and rope 79 for each pair
of loop-guides to return them all together
and to hold them up in the right line of the
feedway while the new rods are entering and
until the loops begin to form. The plate 1
of each guide has a similar laterally-project-
ing arm 86, from which a socket 37 extends
in the axial line of pivot 63, but in the oppo-
site direction, for the support of a pivot 83,
on which a guide-roll 89 forthe rod 1s secured
in the notch between the two arms 75 and 50,
and so that the right line of the guideway 1s
tangential to the periphery of said roll suit-
ably for the rods to be carried on it when said
rods are deflected from the right linein loops.

The rods pass over one of the rolls of each

pair of guides into said ouides and over the
other roll out of said guides. The rolls 59 are

| fastened to the projecting ends of the pivots

38 by keys 90, being applied thereto before
the plates 71 and 72 are fastened together.
The arm 75 of the plate 71 has a recess 91,
providing space for the projecting end of the
pivot 88 and the key 9J0. _
the free ends of the swinging guides carry-
ing-rolls 91* are mounted to roll on the table
18 to relieve the pivots 63 of undue strain.
and there is also an anti-friction-roll guide 95
for the rods in suitable relation to the guide-

way for delivering the thrusts of the guides

on the rods to the best advantage for avoid-
ing wear and friction. |

o the toothed segments 63 curved plates
04, constituting weights, are attached by bolts
05 for weighting the guides toapply the proper
stress to the rods for keeping the loops taut,
the guides being so pivoted, as will be noticed,
that they gravitate in their movements for
controlling the loops. Itwillbeseenthatwhen
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the loop-guides swing out of the right line,

as dotted in Fig.8,for controllingthe loopagap
opens between the abutting ends (4 and 65
of the stationary guides and said loop-guides.
To prevent the rods from looping out of this
gap,as they might in case the tension should

| He slack or in case of obstruction in the loop-



)|

[o

15

20

25

462,676

guides, I have provided the flexible chain- | parté 105 are re-enforced by the parts 106 thus

guard 96, attached at oneend to end 64 of the
loop-guide above the guideway for the rods
and made to slide in and out of the echamber
17, provided for it in the block of the sti-
tionary leaving-gnide, so that as the loop-
guide swings downward and said gap opens
sald guard draws out in a suitable curve over
and effectually prevents the escape of the
rods from the gap. -Owing to the pull of the
rolls there is no such tendency of the rods to
escape from the similar gap at the other end
of the loop-guide, and it is therefore not pro-
vided with such a guard. This chain-gunard
18 composed of suitable links 98 antd PLVOLS
99, and some of the links have the tapered

extensions - 100 on the side of the axis on

which the chain curves when drawn  oaft,
which meet together at the edges in radial
lines of said axis to hold the rod laterally and
to prevent the chain from buckling and in-
sure a true curved form for confining the

-rods in their propercourse. At the entrance

of the chamber 97 bar 50 has the channels
97 1n the back,in which these extensions 100
slide. | | |

The chain-guard is connected to the end of

- the uppergunideway-liner at the receiving end

30
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- the ends of the links of that end of the chain
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of the loop-guide, which liner for a portion
of 1ts length from that end is preferably made
separate from the rest, as shown by the line
101, Figs. 8 and 17, and is also preferably

made somewhat narrower than the rest of the

liner, as shown by the said parts represented
In Kigs. 22 and 23 and marked 69”. A hole
1s made through the liner close to the end, and

are connected therewith by their pivot 99, in-
serted in said hole, and the plates71and 72 are
recessed atthe endscoincidently with said hole
to provide room for the ends of the links, as
shown at 102, Figs.21and 22. This guard may
be fastened to the stationarv guide and the
chamber for it may be in the swinging guide.
To guide this flexible guard laterally, I have

constructed the.cap 58 of the leaving-guide

block with two curved prongs 103, projectin g

in the same curve that the guard assumes

when drawn outand on each side thereof, re-
spectively, and having guide-grooves 1032, in

- which the edges of the gnard-chain run, said

55

prongs being curved downward relatively to

the block when the axis of the rolls from

which the rods enter the swinging guides
are at right angles to the plane in which the
guide swings, as best shown in Figs. 29 to 32,

. and they are curved sidewise, as best shown

60

in Ifigs. 33 to 36, when the rolls are parallel
to sald plane. Theplates71 and 72 are made
considerably wider in the vicinity of these
prongs than elsewhere, and the openings 104
are made through them for the prongs, which

have to be so close together for so gulding

the guard-chain that the limited thickness of

metal remaining at 105 between the open--

ings would not be sufficient for the requisite

strength. By such wider construction the |

provided for outside of the prongs.
At the meeting ends of the two sections of

the loop - guides the lower part 70 of the

guideway-liners extend so as to meet together,
or thereabout, and in the first pair of guides
form a continuous lower wall of said guide-
way, except a very short gap, as shown in
Figs.11 and 12, along which the entering ends

of the new rods pass in a direct course and

from which insaid first pair of guides the loops
form upward at the beginning; but the upper
walls terminate at 92 in all theloop-guides un-
dertheguide-rolls 93, Figs. 11*and 12, in order
that the loops may form over said rolls when
the guides swing down in the loops, while the
side walls are extended to the meeting point
the same as the lower parts, and they are also
extended upward, as at 69°, for guiding the

edges of the rods and sustaining the wear of

the same as they are exposed thereto by the
changing relations of the rods andthe guides,
due to the swinging of the guides and the
looping of the rods over the rolls. This
makes a gap in the upper side of the guide-
way from one to the other of the rolls 93,
through which the entering ends of the new
rods may in some cases shoot upward and es-
cape or become stalled by striking against

‘the roll 93 of the nextguide, instead of enter-

ing the guideway below. Toprevent such oc-
currence, I provide-in all except the first pair
of guidesthestationary guide107,in thisspace
consisting of the end of a block fastened to the
table and suitably shaped for said end to pro-
Ject into said gap and terminating in the
plane of the upper walls of the guide, with the
corner, under which the rods enter properly

{ curved to direct the rods under it, and Dbe-

tween all the loop-guides having these sta-

tionary guides to close said gap in the npper

wall of the gunideway I make the lower liners

70 to terminate at 70* and shorten the lower

wall of said guideway a suitable distance
backward from the end, so that the loops
forming between these loop-guides will be di-
rected downward from the beginning, that be-
ing the way they are subsequently directed
by the loop-guides. The purpose of having
the loops first directed upward in the first
palr of guides will be deseribed further on.

Toprevent the entering endsof therodsfrom

sagging in these gaps of the guideway too low

for entering said guideway on the otherside -
of the gap, and thereby being stalled, T have

made the sides of the upper liner wider at
thelower edge in advance of end 70, asshown
at 69° and between these have provided a

ledge 69¢ on the lower part 69°, along which

the lower edge of the free end of the rod will
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have support, keeping it upin theline of the

guldeway, the guides, be. it remembered, be-

ing in a plane of forty-five degrees, and in

the opposite and upper part 69¢ I have made a
corresponding offset 69°, as shown in the end
view, Figs. 18 and 28,and plan views, Figs.

17%, 19, and 27, which permits the loop to es-
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cape over the ledge by a slight lateral move-
ment, which results from the resistance that
causes the loop to form. While I have rep-
resented the same ledge and offset 1n the re-
ceiving end of the next guide across the gap,
it is not so essential and I do not limif my-
self to if. -
For retaining the Ioop-guides in the right
line of the feedway and holding them by the
ropes 79, pulley 81, and shaft 82 until the
loop forms, as before stated, and for auto-
matically tripping and releasing them by the
effect of the loop first forming between the
first pair of rolls, the toothed wheel 108, hav-
ing another toothed rim 109 on its hub, is fit-
ted to turn loosely on the said shaft and 1s
ceared with the pinion 110, keyed to and al-
ways revolving with the driving-shaft 38. At

onesideof the hub of wheel 108 is a cluteh-

hub 111, which is also fitted loosely to the
shaft §2. This hub has a socket 112 in the
end opposite to the wheel 108, which fits over

~the hub 113, having the grooved pulley 114
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outside of the end of the cluteh-hub 111, said
hub 113 and grooved pulley 114 being keyed
fast to the shaft. Intheface of hub113,suit-
ably recessed at 114, is a pawl 115, which 18
made to swing outward by the spring 116
and engage the cluteh-hub 111 in its notch
116* to connect said elnteh-hub and the shaft
32 for turning the latter by wheel 108, when
said cluteh-hub is also eclutched with said
wheel, which is effected by the clutch-key
117, properly arranged in a slideway 115
of the hub and provided with the spring
119, which forces said key forward, so as 1o
enter the socket 120 in the hub of the wheel
whenever the tripping lateh 121, pivoted
at 122, is shifted out from between the head
of the clutch-key and the collar 130 of the
cluteh-hub, so as to allow spring 119 to act.
This latch has an arm 123, to the end of
which one end of the rod 124 is pivoted, the
other end of said rod being connected to the
hand-lever 125, which is pivoted on the shaft
126, arranged above the platform 36%, and ex-

tending the whole length of the train and.

having several such hand-levers at intervals
along it for convenience of working the rod
124 to trip the latch 121 from any position of
the attendant along the train when ready for
shifting the guides intopositions preparatory
to entering a new rod. 'The shaft 82 being
then set in motion soshiftsthe gnidesthrough
the operations of the pulleys 81 and ropes 79.

The shaft 82 and pulleys §1 have to be un-
cluteched and stopped atft the moment the
guides come to the right line of the feedway.
A catch has then to fall in to hold up the
guides until the loop begins to form between
the first two pairs of rolls, and then the catch
has to be tripped to allow the guides to swing
out with and control the loop. Ior catching
and holding up the guides the angle-lever 127
is arranged on the fixed pivot 128, in such re-
lation to the clutch-hub 111 that its hook end
oravitates into one or the other of the notches

1

129 in its periphery at the moment the loop-
onides come to the line of the feedway and at
the same time that the cluteh-hub 1s discon-
nected from the wheel 108, which oceurs when
the shaft 82 has made one revolution, and Is
effected by the latch 121, which, after belng
lifted from Letween the head of clutch-key
117 and the collar 130 to cluteh and start

shaft 82, returns again to the same position

immediately after the clutch has started, so
that when the clutch-key comesaroundagain

the wedge-point of the lateh again enters be--

tween said head and collar and again pulls
out the key and stops the clutch-hub. Two
notches 129 are provided in the periphery of
the cluteh-hub forthe hook-headof the cateh-
lever 127, so that if the catch should not fall
in quick enough to engage the first notceh-it;

wiil not fail of eatching by the second noteh.

The spring-coupling by which the rope 79 18
connected to arm 77 of the pivot-stem 65
of the loop-guide pulls up the guides all the
same as if the hub were caught in the first
noteh. The shaft 82 is disengaged from the
cluteh-hub 111 for releasing the loop-guides
and allowing them to swing in the loops of

the rods by the cam 131, which thrusts the

sliding pin 132 in a radial slideway of the

it out of notech 116* of said hub by foreing
the end 133 of the calch-lever 127 against the
end of said pin, which is located in the part
of the cluteh-hub 111 that overlapshub113and
rests in range of said end of said lever when
the cluteh-hub is engaged with the hook end
of said catch-lever. The shaft 82 is then free
of the clutch and the loop-guides free to swing,
and the weight 134, suspended from the
orooved pulley 114, turns the shatt backward
promptly to move the pawl1l5away from the
notch 116, so that it will not fall in again when
the end 133 of the catch-lever falls back on
the cam. The clutch-hub is retained in the
same position by the friction-brake 13+ to
prevent the key 117 from shifting away from
lateh 123 and clutching with the wheel 105,
as it otherwise might be liable to do. The
cam 131 is formed on the end of the clutch-
hub 135, mounted on a shortshaft 136, whieh
is geared by the pinion 137 with the toothed
rim 109 of the hub of wheel 108, and there-
fore rotates continuously. Said hub has a
cluteh-key 138, which is made to shift forward
by a spring 139 and cluteh said hab with said
pinion by entering the notch 140 in the latter,
when the head of the key is released from the
latch 141 for rotating thecam to trip the pawl
115 and release the loop-guides. This latch
is pivoted at 142 to .a fixed support, and" at
143 it is jointed to one end of the rod 144,
which at its other end connects with the

crank-pin of the crank 145, the shaft of which

is geared by the Dbevel-wheels 146 with the
shortshaft 147, extending through the table 45
between the two first pairs of rolls and having
the crank-arm 148 keyed fast toit. Irom the
pin 149 in the free end of this crank-arm two
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plates 150 are suspended between the facesof | two seclions, respectively pivoted near the

the guide-rolls 93 in the-ends of the guides,

‘with their lower ends terminating in the oap

of the upper wall of the guideway Letween

said rolls, to serve for preventing the ends of

the rods from shootin g upward, the same as

‘the stationary guides 107 in the gaps of the

rest of the loop-guides before described are

provided for, and also for being thrust up-

ward by the loop when it begins to form be-
tween said first pair of rolls to trip the.guide-
holding apparatus and release the guides for
permitting them toswing out and control the

loop, this being effected by the loop, which,

being positively confined by the lower and

side walls of the guides when beginning to

form, is caused to bend upward against the
ends of these plates, which, being arranged to

be forced upward thereby, are so actuated,
‘and by their movement actuate the ecrank 145

and rod 144, as to pull lateh 141 out from
the normal position between the head of
clutch-key 138 and the collar 151, and thus
permit the cam 131 to be clutched with its
driving-pinion 137, which releases the loop-
guides, as before described. The cam-hub is
provided with a friction-brake 131* to pre-

vent 1t from overrunning when diseconnected.’

The rod 144 is fitted to the pin of crank 145

'})}f a slotted-hole 152, dotted in Kig. 1, allow-
-1ng the crank to swing some distance before

pulling out the latch, the purpose of which
1s to delay the tripping of the guides until
the rod has entered between the rolls of the
restof thetrain, which is a little later bet ween

plates 150 are employed instead of only one,
asin the case of the stationary guides 107, to
constitute an expanding and contracting de-
vice that will expand under the guide-rolls
when down and will contract to pass up and
The outer edges are
curved correspondingly with the faces of the

rolls to permit the lower outer edges to reach

under therollsand thus more completely close
the gap, which is  important In consequence
of the resistance which the gnide imposes on

‘the loops, which might otherwise buckle and

clog in the short gaps between the guide and

the guide-rolls if such gaps were left, as

would be the case if a single plate only wide
enough to rise and fall between the guide-
rolls were used. The platesare made to over-
lap each other where they meet alon ¢ the
middle and are connected by inclined slots
195 with a guide-stud 154, projecting upward
from the table 48, which expands them when
shifted downward between the guide-rolls,
and alone or together with the rolls contracts
them when they rise up. These plates will
gravitate to their normal position when the
loop-guides are returned to the line of the
feedway. The guide-rolls 93, striking on the
projecting corners, will thrust them wpward
154

sufficiently to drop between the rolls.
Instead of construeting the loop-guide in

In this case two guide-

opposite pairs of rolls and meeting at the mid-

dle of the distance between said rolls, as above

deseribed, the said guide may consist of up-
per and lower sections 155 and 1506, respect-
ively pivoted nearthe opposite pairs of rolls,
but overlapping each other, and together

forming the guideway the whole distance

between the stationary gunides when in the
right line thereof. _
pivoted at 63 near the leaving-guide and be-
lowthe feedway about the same,as isthe first
section 61 of the other arrangement; but the

T'he lower section (156 is

70
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upper section 155 1s pivoted at 157 above the -

guldeway next to the entering-guide of-the

next pair of rolls. Section 156 swings down-
ward away from the rods to make room for the
loops, and section 155 swings down on and
guides the loops which form downward over
the guide-roll 89, being pressed downward by

resting on the rods until the loops have ac-
quired such developmentasthat the prong 159
comestorestonthe cheeks 160 of thelower sec-
tion 1566,after which the loops, being thus prop-

‘erly directed in the course they should take,

run freely between the table 43 and the apron
161 of the upper section of the guide, which
is to prevent the loops from twisting or kink-
ing outward sidewise, which apron may be of
greater or lesser dimensions, as found need-
ful and as indicated by their different di-
mensions in Figs. 40 and 41. A spring-actu-

ated pusher 162 is represented in this exam-

ple,instead of the weightsof the otherarrange-

the curved breast 158 of the upper section 155, -

Q0

95

100

ment, as the means of applying the requisite .

downward stress on the rods for controlling
the loops. The tension of thespring can be va-
ried to regulate the force of the pusher. TFor
returning the guide of this construetion to
the right line of the feedway there is a crank-
arm 103, attached to the pivot 63 above the
table in this instance, to which a rope 78 is at-
tached, which,when the table isinclined, as in
Ifig. 42, extends directly to the sector-pulley
164 on theshaft 126 to raise the guides directly

- by hand instead of by the power apparatus of
Figs. 1,2, 15,and 16, as above deseribed, for the

loop-guide of the first arrangement. When
the guide-table is inclined in the reverse di-
rection, as in Fig. 43, the rope 78 will be ex-

tended around a guide-pulley 165 to the sec-

tor-pulley on the shaft 126. The part 156 of

| the guide being thus raised up for being re-

turned to the right line of the feedway closes

against the under side of the upper part 155

and raises it also, and when they reach the

10§

I1C

(15

120

said line they become fastened together for 125

being retained in that position and so as to
be automatically unfastened again by the
loop by the spring - actuated bevel hook-
catches 166, pivoted to the upper section 155
at 107, which engage thelower section and se-
cure it by the bevel-notches 163in the sides of
said lower part, said catches being coupled
by the rod 169 and spring 170 so as to grip

| said lower part with sufficient power to hold

130
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the two parts together priorto the forming of
the loop, but so that when the loop begins to
form, the downthrust on the lower part of
the guide will force 1t away from the bevel
hook-catches and permit the opening of the
guides for the freedom of the loop. Another
device for fastening these two parts of the
ouides and tripping them may consist of the
cateh-hook 171, rigidly fastened to the lower
part, and the tripping-latch 172, pivoted at
173 of the upper part with a spring-pusher
174 behind it, the free end of said tripping
lateh extending into the guideway, so that
the end of the rod o’ will strike against the
end tripping latech and push 1t out of 1its

course, at the same time pushing it from

cnder the hook of catch of 171, s0 as to re-
lease part 156 and let it fall. In this case the
unlatehing of the guide is effected by the end
of the rod in advance of the forming of the
loop and before the rod 1s entered between
the next pair of rolls; but the rod runs so
rapidly that it enters and is subject to the
orip of said rolls before it becomes sabject to

the downward thrust of the upper part of the

guide,and thusisnot liable to any hinderance
through the unlateching prior to the entry
into the next rolls. The lateh 172 remains
thrust aside, as indicated in dotted line, If1g.
48, until the rod has passed, when 1t swings
forward again, so that cateh 171 locks on 1t
when the guide is closed up. With this form
of swinging guide the mouth of the entering

cuide to the neat palr of rolls 1s flared deepl} |

in the plane in which the guide swings, as
shown at 170, for. ch(,llltELllﬂ“' the return .of
the looped 1‘0(15 into the 1*1'"'1113 line of the feed-
way by an easy curve “1131101113 a gulde-roll.
The advantage of the tongue-and-groove ar-
rangement ot the guideway-linersin this form
of ”‘lllde 15 that the guideway does not open
at The sides until the lower part has been

forced away from the upper part so far that

the cateh-hooks have entirely escaped from
the bevel notches by which they hold the
lower part, as might otherwise be the case,
SO that the rods mwht be crowded out sule-—
wise and caused to stall. In this case the
liners are let into the grooved faces of the
ouides and fastened by bet—ael ews 182,

Any suitable stop may be provided to stop
the loop-guide in the line of the feedway
when 1*etur11ed thereto—as, for example, -the
pusher 162 may serve therefor by its collar
176 being so adjusted on it that when it re-
turns ag au’lqt the end of the spring holding-
tube 177 the guide will be In its right posi-
tion, said tube having a fixed suppo_lt An
anti-friction roll may be fixed in the breast of
the upper part 155 of this loop-guide, if de-
sired.

For the loop-guide of IFigs. 40 and 42 L rep-
resent the tables 48 as made with ribs 175,
slightly raised above the surface of the mble
and faced true for slideways on which the
cuides swing, instead of being carried by the

these guides may have rolls also, if preferred.
In Figs. 41, 42, and 45 I have represented
the clamping-block 52 and cap 58 for holding

| the stationary guide as made in one piece

with a slit th 1011011 the top forspringing them
together by the fastemug—bolt to secure them
to the supporting-bar 55, and I represent the
clamping-yoke in a slightly modified form;

but the arrangement is substantially and
practically thesame as the other. At theside
of each table 431 have provided a pocket 179
to receive the droppings from the table and
having a spout 180 for conducting them into
the sewer 151. A weight 183 1s suspended
from each of the loop-g ouide- raising armsover
the pulleys 80, to be uqed in case the loop-

ounides are too heavy,theweights 94 being re-

moved, when reducing the wire to small sizes,
for 1ehevmﬂ' it of too mueh strain. When
not 1*eq1111ed they can be detached.

Although I have described and repr esented
the f‘llld(-} plates 150 employed for effecting
the tripping of the loop-guides as placed be-'
tween the first pair of 100p ouides, it is mani-
fest that they may be pla,(,ed between such
ouides farther along in the train, and I do
not limit myself 1n the location of the said
ouide - plates. They may be placed so far
along the train that the slack-motion jointof
the trippingdevicesfor delaying the action of
said tripping device will be unnecessary.

In my pending application, Serial No.
532,609, I have shownand claimed a laterally-
reciprocating guide in combination with sub-
stantially the same contrivanceof rolls,andfor
the like purposes of the guide claimed in this
case; buttheguide in this casei1sdistinguished
from the other in thatitispivoted and swings
in a plane of the feed-line, as speciﬁed in the
clalms.

I am aware of the arrangement of one side
of a fixed guide to be forced open by loops,
as in the I}atent to Bansen, No. 113,?08, and
[ make no claim to such devwe

I am also aware that it isnotnew to employ
horizontal tables on which the rods may be
received and form loops between the success-
ive pairs of rolls of a continuous train, as in

the patent to McCallip, No.277,044; butl have

“observed that the loops are apt to kink on

{ables so placed, and I have therefore pro-
vided the laterally-inclined tables as I have
represented them, which effectually prevent
the kinking, and my claim is limited to such
arrangement. .

I C]dlm as my invention—

1. The combination, in a train of rolls for'

rolling wire rods or wire, of a pivoted loop-
guide ranging in the line of the feedway be-
tween txm pairs of rolls and swinging later-
ally in a plane of said feed-line to control the
100p% substantially as described. |

The combination, in a train of rolls for
rollmg wire rods or wire, of a pivoted loop-
cuide ranging in the line of the feedway be-
tween two pairs of rolls and swinging later-

rolls 912 plovlded for the othel m'*mdesﬁ but | ally in a plane of said feed-line to control the
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grollmﬂ' wire rods or wire, of - a pivoted later-
ally -swinging loop- ﬂ'mde normally ranging
o nIn the feed lme between each two pairs ot%
. rolls and. swinging laterally to said feed-line:
. to control the loops, said pairs of rolls alter-
1 nately arranged in oppositely-inclined planes,

The eombmatmn in:'a tra,m ot mlls fer

and said guides all arranged to swing in the
same plane substantlally as desorlbed

7. 'The combination, in a train of rolls for
rolling wire rods or wire in which the sue-
cessive pairs of rolls are alternately arranged
in oppositely-inclined planes, of tables be-
tween the successive pairs of rolls, all ar-
ranged. in one inclined plane parallel with one
of the inclined planes of the rolls or there-
about, substantially as described.

3. The combination, in a train of rolls for

- rolling wire rods or wire in which the sue-

cessive pairs of rolls are alternately arranged
in oppositely -inclined planes, of inclined

tables between the pairs of rolls and pivoted

55

laterally-swinging loop-guides supported on
sald tables, substantially as deseribed.

9. The combination, in a train of rolls for
rolling wire rods or wire in which the success-
ive pairs of rolls are alternately arranged in
Oppomtely-mchned planes, of tables between

the successive pairs of rolls, all arranged in’
an inclined plane parallel with one of the in-

- ¢lined planes of the rolls or thereabout, and

60

pivoted laterally-swinging loop -guides be-
tween the rolls supported on said td,ble sub-
stantially as described.

10. The combination, in a train of rolls for

‘rolling wire rods or wire, of swinging loop-

guides between the successive pairs of rolls,
consisting of: two sections meeting together
midway between the rolls or thereabout and

_ 462,676] -

trolling the loops; subsmmla,lly as described.

11. The combination, in a train of rolls for

12,

13,

train 0E rolls and connected to one each of

described. |

- 14. The combmatmn in a tram of rolls for
rolling wire rods or wire, of later ally—swmﬂ*mw
loop- bmdes between - the successive pairs of
rolls, a rotatory shaft extending along the
train of rolls and connected to said n*uldes for

;100ps and a tripping-lateh for holdmg said | laterally Er(}m the line of the feedw&y 1meon-
‘guide in the feed-line adapted to be detached: EEREER RN
by the: rods or wires for the: 1elease ef the:ré:
swuide substantially as deseribed. :
e oy The combination, in a train: Of 1"0115 for;
RN 1'0111110‘ wire rods or'w 11'@, of ‘a pivoted gravi- |
o tatlnﬂ'laterallg -swinging loop-guide normally:|
1 ranging in the feed- line between two pairsof
SRR mllg a;nd' swinging laterally to said feed-line.
gt(}contmi the: loops,substantially as deseribed. |
4. 'I'he combination, in a train of rolls for |
érollmﬂ' wire rods or wire, of a pivoted later- |
ally-swinging loop-guide marmaﬂy ranging in:t
the teed- Ime ‘between two pairs of: rolls and:
swinging laterally to said feed-line to econtrol:
1o the 10,0ps lever-actuated mechanism for re- |
1 turning the loop-guide to the feed-line; and:
o anautomatic catch deviee for securing the |
- guide in said line, substantially as deseribed.:
5. The combination, in a train of rolls for
1‘011111*:" wire rods or: wire, of a pivoted later-
ally-swinging loop-guide normally rangingin: |
the: feed—lme between each two pairs of rolls.
and swinging laterally to said feed-line to |
control the 1001}5 sald ' pairs of rolls alter-
n&tely arranged in opposltely-melmed planes,
y substantmlly as deseribed.

| rolling wire rods or wire, of swinging loop-: "=

guides between the successive pairs of rolls, 1
consisting of two sections meeting and geared
together by toothed sectors: nndway between EERRRRRNES
%the rolls or thereaboutand swinging laterally EEREE
from the: line of the feedway in ooutrolhnw
%the loops, substantially as described. SRR RERE NN
_ The ecombination, in a train of 1‘0115 for
émlliién g wire rods or wire, of laterally-swinging =~ =
@lzmp-guides between the suceessive pairs: of
rolls, a rotatory

210 IR T
shaft extending along the ' 1
train of rolls and econnected tosaid guides for =~
returning them 'to the line: of ‘the feedway '
and having rotation limited to the returnof
the guides to the line of the feedway, said '
shatt and guides being connected throngh the 1 0
medium: of mtermedmte meehamsm. substan-
tially as deseribed. SRR N R SRR
. The combmdﬁ:on ina tram of 1011% for EEEEE NS N
:mllmﬂ wire rods or wire, of ‘swinging loop- RN
gmdes between the successive pairs 0.t rollg, 1 1
consisting of two&eetmnsmeetmgandgemed
together midway between the rolls or there-: ' @ 1
abeut a rotatory shaft extending along the
said two sections of the guide for: returning 95 SRR
- them to the line of  the feedway and having 1+
rotation limited tothe return of the guidesto ' =
| the said line of the feedway, said shaft and = = =
~guides being connected through the medium roo |
foi mtermedlate mechanism, %ub%tantmlly Ag i

oo

105

returning them to the line of the, feedway
and havmﬂ‘ rotation limited to the return of

the ﬂ*mdes to the sald line of the feedway, and
a c,lut(,h connecting said shaft with the driv-
ing-gear for rota,tmn* it, said shaft and guides

bemﬂ' connected throu't:-h the medlum of 1a-

- ITTO

termediate mechanism, Substa,ntldlly as de-

scribed.
15. T'he combination, in a train of rolls for
rolling wire rods or wire, of laterally-swinging

100p—ﬂ'111des between the saecessive pairs of

rolls, a rotating shaft connected to said gnides

for-retummn' them to the line of the feed-

way, a _eluteh connecting said shaft with the
driving-gear for rotating it, and a trip device

“automatically disconnecting said shaft and

limiting its rotation to the return of the gnides
to the Ieedway, sald shaft and guides bemﬂ'
connected through the medium of mtprme-
diate meeham&,m substantially as desecribed.
16. T'he eombina,tion 1n a train of rolls for
rolling wire rods or wire, of la,temlly—bwmrrm
loop-wmdes between the successive pairs of
rolls, a rotating shaft connected tosaid guides
for retm‘nmﬂ* them to the line of the Teed-
way, a clutch connecting said shaft with the

pivoted at the opposite ends and swinging | driving-gear for rotatmm it, a trip device au-
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tomatically disconnecting said shaft and lim-
iting its rotation to the return of the guides
to the line of the feedway, and a holding-
catch automatically engaging and holding the
ounides in the said line of the feedway, said
shaft and guides being connected through the
medium of intermediate mechanism, substan-
tially as deseribed. |

17. The combination,in a train of rolls for
rolling wire rodsor wire, of laterally-swinging

loop-guides between the successive pairs of

rolls, a rotating shaftconnected to said guides
for returning them to the line of the feed-
way, a catch for holding them in said line,
and a trip device for releasing said catchand
permitting said guides to swing out and con-
trol the loops, said shaft and guides being
connected through the medium of interme-
diate mechanism, substantially as described.

18. The eombination,in a train of rolls for
rolling wire rodsor wire, of laterally-swinging
loop-guides between the successive pairs of
rolls, a rotatingshaft connected tosaid guides
for returning them to the line of the feed-
way, a cateh for holding them in said line, a
trip device for releasing said cateh and per-
mitting said guides to swing out and control

the loops, and a movable part of the guide-

way for the rod, subject to the thrust of the
loop and connected with and effecting the ac-
tion of the trip device for releasing the hold-
ing-catch, said shaft and guides being con-
nected through the medium of intermediate
mechanism, substantially as described.

19. The combination,in a train of rolls for
rolling wire rods or wire, of laterally-swinging
loop-guides between the successive pairs®of
rolls, a rotating shaft connected to said guides
for returning them to the line of the feed-
way, the continuously-rotating driving-wheel
on said shaft, clutch-hub, cluteh-key, and dis-
connecting-lateh, the hub keyed fast to the
shaft, pawl on said hub,and the elbow catch-
lever, said clutch-hub having the notches for

said pawl and elbow catch-lever, said shaft

and guides being connected through the me-
dium of intermediate mechanism, substan-
tially as described.

20. The combination, in a train of rolls for
rolling wire rods or wire, of the laterally-
swinging loop-guides between the successive
pairs of rolls, a rotating shaft connected to

said guidesforreturning them tothelineof the

feedway, the continuously-rotating driving-
wheel on said shaft, cluteh-hub, clutch-key,
and disconnecting-lateh, the hub keyed fast
to the shaft, pawl in said hub, elbow catch-le-
ver, tripping-pin for the pawl in said clutch-
hub, cam for tripping said pawl and elbow
catch-lever, and the cluteh connecting said
cam with the continuously-rotating driving-
pinion, said cluteh-hub having the notches
for the pawl and elbow catch-lever, said shaft
and guides being connected through the me-
dinm of intermediate mechanism, substan-
tially as described.

1

rolling wire rods or wire, of the laterally-

swinging loop-guides between the successive.

pairs of rolls, a rotating shaft connected to

said guides for returning them to the line of
the feedway, the continuously-rotating driv-

ing-wheel on said shaft, cluteh-hub, eluteh-
key, and disconnecting-latch, the hub keyed
fast to theshaft, pawlin said hub, elbow cateh-

lever, tripping-pin for the pawl in said clutch-

hub, eam for tripping said pawl and elbow
catch-lever, clutch connecting said cam with
the continuously-rotating driving-pinion, the
latech for said cluteh, satd lateh conneeted

with the movable guide subject to the thrust
of the loop, and said cluteh-huby having the

notches for the pawl and elbow catch-lever,
said shaftand guides being connected through
the medium of intermediate mechanism, sub-
stantially as deseribed.

- 22. The combination, in a train of 1olls for
rolling wire rods or wire, of the laterally-
swinging loop-guides between the successive
pairs of rolls, a rotating shaft connected to
said guides for returning them to the line of
feedway, the continuously-rotating driving-
wheel on said shaft, eluteh-hub, eluteh-key,
and disconnecting-latch, the hub keyed fast

11

75

S0

90.

to the shaft, pawl in said hub, elbow catch- g5

lever, tripping-pin for the pawl in said clutch-
hub, cam for tripping said pawl and catch-le-
ver, and the pulley and weighted cord con-
nected to said hub keyed to the shaft, said
clatech-hub having the notches for the pawl
and catch-lever, sald shaft and guides being
connected through the medium of intermedi-
ate mechanism, substantially as deseribed.
23. The combination, with the shaft con-
nected with the loop-guides for returning
them to the line of the feedway, of the con-
tinuously - rotating driving-wheel on said
shaft, clutch-hub, ¢luteh-key, and latch, the

100

105

hub keyed fast to the shaft, pawl in said hub,

the elbow catch-lever, and the cam for trip-
ping sald pawl and catch-lever, said cluteh-
hub having the notches for the pawl and
cateh-lever, said shaft and guides being con-
nected through the medium of intermediate
mechanism, substantially as described.

2¥. The combination, with the shaft con-
nected with the loop-guides for returning
them to the line of the feedway, of the con-
tinuously - rotating driving - wheel on said
shaft, cluteh-hub, cluteh-key, and lateh, the
hub keyed fast to the shaft, pawl in said
hub, the elbow catch-lever, cam for tripping
the pawl and catch-lever, and the pulley and
welghted cord connected to the hub keyed to
the shaft, said clutch-hubhaving the notches
for the pawl and catch-lever, said shaft and
guides being connected through the medium
of intermediate mechanism, substantially as
described.

25. The combination, in a train of rollsfor
rolling wire rods or wires, of the laterally-
swinging loop-guides between the successive
pairsof rolls,a rotating shaft connected to said

21. The combination, in a train of rolls for | guides for returning them to the line of the
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feedw&y the cluteh-huband driving-wheel on | of the groove and the side plates elamped to-

said shaft,and the elbow-leverfor holdmn sald
shaft and guides, the tripping-cam and clutch

of the guideway for the rods connected with
the tripping-cam-céluteh-controlling rod and
subject to the thrust of the loop, said shaft

and guides being connected through the me-
substan-

diam of inter medmte mechamc,m
t1a113 as described.

26. The combination, in a train of rolls for
mllin o wire.rods or
swinging loop-guides between the successive
pairs of rolls,a rotating shaft connected tosaid
guldes for returning them to the line of feed-
way, the cluteh-hub and driving-wheel on'said
shaft, and the elbow-lever for holding said
Shdft and guides, the tripping-cam and clutch
for releaamﬂ* the ﬂ*mdeh and the movable part
of the truldewayfm the IOdSIIl one of theseries
of swinging guides and connected with the
tripping-cam-clutch-controlling rod and sub-
ject to the thrust of the 100p in said guide,
said rod having the slack-motion Jomt with

‘the crank-pin to delay the clutehing of the

tripping-cam while the entering rod Teaches

through the train and between the successive
palrsof rolls, said shaft and gnides being con-

nected through the medinmm of intermediate
mechanism, substantially as described.
27. The eombmatwn
loop-guides having the gap in the 0u1dewa}
between the anti- f1 iction rolls in their meet-
ing ends, of the gap-closing plate-or plates

supportedon the table and forming the upper |

wall of the guideway along the gap while the
guides are 1n the right lme of the feedway,

'bubstantmlly as deseubed

28. The combination, with the swinging
loop-guides having the gap in the. 0111deway
between— the nnti-frictiou rolls in their meet-

~ ing ends, of the expanding and contracting

gap-closing plates adjustably supported on

“the table and adapted to contract for enter-

45
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1ng between the guide-rolls and to expand
after entelmﬂ:_suostantlally as described.

29. The combination, with the %Wlnﬂ‘lﬂﬂ
loop-guldes having the gap in the n*mdeway

between the anti-friction rolls in their reet- | -

ing ends, of the expanding and contracting
gap-closing plates suspended by the verti-
cally-shifting arm and connected to the guide-
stud by the 1nclined slots for effecting their
expansion and COIltIaL'DIOI] Substdntmlly as
described. -

- 30. The combination, in the swinging loop-
ouides, of the liners having the guideway
formed between them and side platesclamped

together with the liners between them, said

60

plates grooved inside to confine the liners lat-
erally and also notched, and the liners having
the lugs fitting said notches to confine the

_11nels lengthwise, substantially as deseribed.

31. The eombmatmn in the swinging loop-
cunides, of the liners tonwuecl and n*rooved to-

oether and having the Puldewauy formed be-

tween the edge of the tongue and the bottom

with the swinging

‘wires, of the laterally- |

gether w1t11 the liners between them, said

: pla‘res grooved 1nside to confine the liners lat-
for releasing the guides, and the movable part

erally and also notched, and the linershaving
the lugs fifting said notches to confine the
liners lengthwise, substantially as desecribed.

52. The combination, in the swinging loop-
guides, of the liners havma the nmdewav
formed between them  and the grooved side

75

plates clamped together with lhe liners be-

tween them, and one of the plates of each
guide having the toothed sector at the free
end meshing with the corresponding sector
of the other ﬂ'mde sald guides being pivoted
at the opposnte ends to swing lﬂtemlly in a
plane of the right line of the feedwfw, sub-

stantially as de%erlbed

33. The combination, in the swinging loop-
guides, ot the liners havmw the ﬂ'mdeway
formed between them and the grooved side
plates clamped togetlier with the liners be-
tween them, a mude -roll between said plates
at the pivoted_end and in the plane of the
guideway, and a guide-roll between said plates

80
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at the free ends and also in a plane of the

guideway, sald guide-rolls being respectively
on opposite S1des of the ﬂ'mdeway substan-
tially as described. -

s4. The eombmatmn in the sw.nging loop-
cuides, of the liners
tormed between them and Lhe_ orooved side
plates clamped together with the liners be-
tween them, the lower liners exfended to

meet the comespondmn‘ liners of the other

gulde of the pair,the upper liners having the
gap for the gnide-roll, and the sides extended
to the meetmg point and also extended later-
ally along the sides of the guide-roll, substan-
tially as descl ibed.

95

hamnn the fruldeway -
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35. In the loop-guides arrantred to SwWing

laterally to the line of the feedway and hav-
ing the gapinthe lowerliner of the gnideway

| for the downwardly-forming loops, the guide-

ledge on the lower side plate for ﬁ‘llldlnﬂ' the
entermw ends of the rods across the gap, and

110

the 001168p0nd1nw offset in the other side

plate, permitting the escape of the loopsover
sald ledge, substa,ntla,lly as described.
30. Theswingingloop-guides pivoted to the

supporting-table by the laterally-extended

terminal arm of one of theside plates and the
guide-roll of the receiving end of the guide
pivoted in the corresponding arm of the othel
side plate and in the axis of the supporting-
pivof, said arms being forked to provide suit-

able intermediate space for said guide-roll,

substantially as desecribed.

87. Theguide-roll in the forks of the receiv-
g end of the swinging loop-guide secured to
one arm of the fork by the outwardly-project-
ing socket thereof,the pivot inserted through
the socketand receiving the roll and a fast—

ening-key on the end projecting into the
, the-other fork hav-

space between the forks
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ing the SllppOI‘t]llﬂ‘-pIVOE for the guide, sub- - :
stantmlly as described.
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and the receiving end of the swinging loop-
gulide, of the extensible flexible guard over the
gap opened by the loop-guide, said guard at-
tached at one end to one of the said guides
and at the other end entering the socket of
the other guide, substantially as deseribed.

39, Thecombination,with theleaving-guide
and the receiving end of the loop—n'ulde, of the
extensible ﬂemble guard over the gap opened
by the loop-gnide and the curved prongs of
the leaving-guide, said prongs forming side
guides for the rods and the flexible guard,
L3111)’51::5-1,11th'Lllv as described.

40. Thecombination,with the leavin g-guide
and the receiving end of the I IJOp-Gmde of the
extensible flexible guard over the gap opened
by the loop-guide and the curved prongs of
the leaving-guides to control the sides of the
flexible ﬂudl‘d the side plates of the loop-
guides havmn the lateral re- enforeing exten-
sions around the guards outside, bubqtantlall}
as described. |

41. Thecombination,with theleaving-guide
and the receiving end of the loop-guide, of the
extensible flexible guard over the gap opeued
by the loop-guide, said guard having the ta-
pered ﬁ&n%s on the inside to control the
curve of the rod and ouide it laterally, said
guard being attached at one end to one of said
ﬂmd es and the other end extending into the
Socket of the other guide, Snbsta.ntially as
described.

42, The combination,with theleaving-guide,
the recelving end of the loop-guide, anfl the
upper liner Of the loop-guide, OE t11(, extensi-
ble flexible guard over the aapopened by the
loop-guide, said cuide attached at one end to
sald liner and exten ding at the other end into
the socket of the 1mv1113 -ouide, substantially
as described. S

3. The combination, with the rolls, of the
Statlonmj onides LOl]EalE:lili}g of two bars hav-
ing the guideway formed in the sides clamped
together, the clamping-block, clamping-yolke,
and scerew, and - the cap and bolts clamping

the said blOCL. to the suppor ting-bar, %ub%tan-

tlaJlly as deseribed.

4. The combination, with the roll-housing
supports of the base-plate and with said roll-
housings having the bevel-grooves along the

- sides of their base of the c]a,mpnw p]%’lt{}b
hooking under the eclwos of the base-plateand

Into the oTo0VvVes, and the clamping-bolts ex-
tending throu oh said clam ping-platesand roll-
housing base, substantially as described.

45. The combination, with the roll-housings
and lower roll-bearings, of the wedge resting
on the base of the housing, the wedge on the
under side of the roll-bearing, the intermedi-
ate wedge, and the adjusting-serew extending
through theintermediate wedge and the hous-
ings and having heads for turning it and con-
fining it against lengthwise motion, substan-
tially as deseribed. |

46, The lower bearings of the upper rolls,
seated on the levers having a fulerum on one

side of the housing-frame and suspended at |

¥

the other side of the said frame from the sup-
porting-springs to prevent dropping of the
rolls when the rods run out, substantially as
described. |
47. The lower befumnb 6f the upper roll,
seated on the levers llmrmﬂ the fulerum at
one side of the housing-frame and suspended
at the other side of the said frame from the
supporting-springs seated on the 1}1‘0]90‘[1110
lugs of the frame, the said lower bearings of

| the upper roll and the upper bearings of the

lower roll being slotted to provide room for
said levers, substantially as described.

48. The upper side of the roll-bearings hav-
ing the grease-pockets extending from the top
to and opemnn into recesses in the sides ot
the bearings, substantially as described.

49. The combination, with the rolls, of the

end-thrust bearings awmllbt the ends of the

rolls, ad;]ustmn'-quewq supportilw said bear-
ings, and the cap supporting the adjusting-
screws and attached to the roll-housings, said
serews laterally adjustable 1n-said cap corre-
spondingly with the laterally-adjustable rolls,
substantially as deseribed.

50. The combination, with the rolls, of the
end-thrust bearings fitted in the recesses in
the ends of the rolls, adjusting-screws sup-
porting the said bearings, the cap supporting
the adjusting -screws and attached to the
housings, said serews laterally adjustable in
said cap corresponding with the laterally-ad-
justable rolls, substantially as deseribed.

51. The combination, with the rolls, of the
thrust-bearings against the ends of the rolls,
the ad,]ucstmn -serew supporting the thrust-
bearings and having suitable support, the
collms on the ends of the journals, thrust-
rings bearing against the ends of the journal-
boxes, and Lhe adgubtnw - serews conneciing
said collar and thrust-rings, substantially as

descmbed

The combination of the oil-boxes with |

the thrust - bearings against the ends of the
rolls and the adjusting -screws supporting

sald thrust-bearings and boxes, substantially
as desecribed.

53. The combination, with the 10wel jour-
nals of theinclined 1011 s, thrust-bearings, and
adjusting-serews, of the cap attached to the
housings and inclosing said journals and
thrust-bearings, substantially as described.

54. The combination, with the lower jour-
nalsof the inclined 10115 thrust-bearings, and
adjusting-screws, of the cap attached to the
]1011*::11:1”53 and 111@105111{1* sald journals and
thrust- be%unﬂ%, sald ;;L{l] usting-screws fitted
in the cap for their support, Substdntlally as
de%ubed

55. The combination, with the rolls ]1.;W1nﬂ
an ‘1,1111111.:11 oroove 11 th(, lower end, of the
sheet - metal scale - guards 5111*101111(11110* the
journals and having the scroll-flanges ﬁttlnn'
the grooves and bemlm;' at the outer edfres
age unbt the side of the housing to e*:clude
Scale and dirt, substantially as descr}.bed
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In a train of rolls havinginelined tables



- with each and arranged to receive

IO

20

connected therewith,

25

14

rolls, the

between the pairs of rolls, a pocket combined
the drop-
pings therefrom and havmﬂ a spout discharg-
1ng sald droppings into a sewer below.

57, The combination, with a continuous
train of rolls mmnﬂ'ed alternately in OpPpo-
sitely-inclined plaues the apex of which is
downward, and the driving-gears are above
the rolls, of the platform located over. the
rolls, and the hand-wheels for working the
roll- &dJllStlI]ﬂ‘ screws mounted thereon and
geared with the said ddjﬂStlH”-SCleWS sub-
stantlally as described.

58. The combination, with a continuons
train of rolls arranged alternately in oppo-
sitely-inelined plrme& the apex of which is
downwara, and the driving -gears are above
the rolls, Qf-the platform located over the
swinging loop-guides, the mechan-

ism for letumlnﬂ' s:eud cguides to the feed-line,
cluteh for engaging said mechanism with the
dlwmﬂ-shaft ELIld the lever for working said
clutch mounted on sald platform and %mtablv
substantially as de-

scribed.

462,676

59. In a continuous train of rolls arranged
on a base which isverticallyinclined laterally

to the lengthwise direction of the train, with

the rolls proper located at the lower side of
the base, and having the driving power ap-
plied at the upper side of said base, the com-
bination, with the rolls of the main driving-

30

shaft located undersaid bed-frame and rang-

ing longitudinallythereof,of the counter-shift
below and parallel with the roll-shaft of each
palr of rolls and gearing with said main shatt
by the bevel-wheels, and the spur-wheel and
pinion gearing said counter-shaft and roll-
shafts at the upper side of the bed-frameand
above the rolls, substantially as deseribed.

In festimony that I claim the foregoing as
my invention I havesigned my name, in pres-
ence of two w1tnesqes, this 25th da,;y of No-
vember, 1890.

THOMAS V. ALLIS.

Witnesses: |
W. J. MORGAN,
W. B. EARLL,
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