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16 C‘laims.
This invention relates to simplified surface fin-
ishing machinery in which a succession of abra-

sive tapes or the like cutting agency are effectively
utilized, and more particularly pertains to im-

proved drag eduipment by which round or flat

- strip stock, butt welded metallic rods or wires and
the like reelable work pieces may in long length
" be dragged longitudinally at a relatively high
velocity to impart an intensified cutting rate to

the treated product when brought into engage~
ment with a plurality of slowly fed tapes as car-

‘ried by either stationary or rotary abrasive heads.

1he present heavy duty apparatus is especially
designed to efficiently rough grind or superficially
polish hardened pianc, stainless steel and other
high tensile stock at low labor and other operat-
ing costs without requiring any fast moving parts
exceprt for the treated stock ifself and a solitary
winch reeling mechanism.

To this end, a series of laterally spaced bulk-
heads or stationary housing partition plates, each
having mounted thereon angularly staggered
abrasive tapes and feed mechanism therefor, may
respectively be arranged to treat narrow strip or
round stock. Each such abrasive tape compo-
nent may be fed onward toward their common
work piece at an exceedingly slow rate in order
that the respective tapes become substantially

spent in a single pass through the cutting zone

thereof. The present improvements are primar-
ily directed to the use of a single pair of sheaves
between which an extensive batch run of reelable
strand stock in a diametral size ranging from

about Y¢'’ to ¥4'’ may be rapidly dragged in suc-

cessive unidirectional or reversed passes by one
‘and the same motorized tractor sheave. - A pre-
ferred peripheral sheave travel rate of more than
two thousand feet per minute affords a corre-
sponding fast processing service for a given col-

lective width of active tapes and results in pro-i

portionately low total productive costs. Our
pr ed_etemune_d_ high speed longitudinal _drag ve-
locity at the same time permits the use of a

comparatively low tape backing thrust and an

increased cutting performance as measured in
tape expenditure per cubic inch of metal removal.

Such intensified processing produces a drag of
considerable magnitude,
necessary tractional grip upon our dragged wire,
we provide for a pair of grooved primary sheaves
having a diametral drum size sufficiently large
that a prestraightened reelable strand may not
" become harmfully strained beyond its elastic limit
or otherwise set to the drum curvature. That is

to say, each such sheave diameter is kept com-

In order to secure the

b |
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‘mensurate with that of the handled strand and

for large wire sizes, the reduired sheaves may
assume massive proportions to obviate wire rup-
ture by inordinate bending stress. |

A supply reel and a mated offtake reel ma,y be
associated with our sheaves to allow of. slowly
prereeling straightened heavy wire thereon with-

~out having to hold up active machine production
. and to facilitate prompt reloading of the primary

sheaves with a renewed batch of strand stock.
The object of our invention is to devise an
improved strand drag system of the indicated
character capable of rapidly advancing a Ilong
strand of stock to radially staggered grinder
means to complete its abrasive treatment at a
fast productive rate in comparatively few passes

and which system requires a correspondingly .

short intervening shut-down period for installing
2. hext succeeding strand batch. Embodied
herein are other accessories and structural as-

 pects designed {o promote the end in view.

25
style of sheave assembly arranged to drag an

- endless wire loop through a cooperating grmder
~ housing, and Fig. 2 is a top view thereof. T

S0

40

Reference is had to accompanying four sheets
of drawings which are illustrative of alternate
exemplifications, and in which drawings:

Fig. 1 represents an elevational side view of one

Fig. 3 is a cross-sectional detail of a driver
sheave as taken along 3—3 of Fig 1, and Flg 4
details our wire grip devices.

Fig. 5 is taken along 5—5 of Fig. 1 to clarify .

_certam reel controls, and Flg 6 shows a wew
" along §—6 of Fig. 5.

Figs. 7 and 8 correspond to Flgs 1 and 2 but
reveal a modified style of sheave assembly ar-

- ranged to wmk with a treated strand of ﬁmfe

40

length.

Fig. 9 is taken along 9—9 of Fig. T and 11111‘5-
trates certain sheave details. | |
- Fig. 10 is cross- sectionally taken along 10—{5
of Fig. 7 to deplct the gear controls for its asso-

~ ciated reel drum, and Fig. 11 details in enlarged

45

60

b

" scale, the gear la,y out as seen aloncr ll—H Of

F1g 10.

PFig. 12 outlines g substltute Sheave lay out 1?01 o
-' stormg a wire batch in the Fig. 1 1eelmﬂ' Sys-
| tem

- Fig, 13 detalls our double reduction gear tra,m
as seen along §3—13 of Fig. 2, and Fig. 14 shows
in fragmental section, an elevational vlew ta,kﬂq

“along 14—I14 of Fig. 13.

Fig. 15 represents a face view-of one cir-
cumferentially shiftable ﬂrmder dr;c a8 Séen
along l'.i---l5 of Plig, 1. SR
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Referring more specifically to the Figs. 1-6,
this sectionalized or dual style of strand carrier
collectively designated as 9, may comprise a
power actuated driver or tractor sheave compo-
nent |I! of considerable diametral size having a
plurality of circumferential endless grooves (0
accurately turned to a like depth in the rim

thereof. As indicated in Fig. 3, the relatively
narrow traction rim of such mgver sheave i
may be provided with separate arms and a hub
|2 fixedly keyed to the main wheel axle (3. The
remainder of said carrier may be made up from
one or more similar idler or storage sheave sec-
tions such as {4 which may have a brake receiv-
ing gap |5 therebetween. The respective float-
ing hubs of these storage sections may be inte-
erally formed and mounted to run freely upon
said axle. All the rim grooves of any one sheave
are preferably kept to identical diametral size
in order to obviate strand slip. |
A cooperating follower or driven sheave {17

“may be kept substantially identical in structure

with the axially spaced driver shezve or carrier
9. except that the follower member 1T does not
constitute g strand driver. Their corresponding
narrow rim sections such as |1 may be disposed
in planiform alignment and each provided with
some six or more grooves over which an endless
wire or the like pliant strand 28 is helically
looped in the open winch fashion schematically
indicated by dotted lines, that is to say all next
adjacent strand loops are confined to a single
laver without overlapping entanglement in or-
der to facilitate guided batch reloading by groove
lead. The main axle t3 and the secondary axle
I8 of the primary sheave 8 and its follower
sheave. IT may be parallelly installed in a pit
beneath the level of the protective floor 18 bhe-
tween similar bearing pedestals such as 1§ and
20. Both hubs of the follower sheave {T may or
may not be keyed ta the axle thereof. One ex-
tended end of the slowly rotating main axle I3
may be equipped with a compactly encased
transmission gear train 21 of which the tubular

drive pinion is loosely centralized around said

axle end and its sleeve overhangingly carries the
pulley 22. Said pulley may be belt driven from
a unidirectional motor or other high speed prime
mover 24 of adequate power to impart the stip-

ulated rate of peripheral travel to the dragged

product.

As detailed in Figs. 13 and 14, such com-
pactly encased transmission unit 21 preferably
comprises the driven sleeve 188 that is coaxially
and loosely disposed about the axle extension
(04 projecting heyond its adjacent pedestal I9.
The inner sleeve end has a sleeve pinion 132
concentrically affixed thereto. Meshing with
said pinion are multiple epicycloidal gears such
as 103 respectively secured to a separate com-
pound spindle {84. Fach spindle may “bridge
the opposed end walls 105 and I35 of the split
stationary casing and which walls are alignedly

10
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is a singly grooved skew sheave 25 of which the
axle may be cradle mounted in a slidable car-
riage 26. One carriage end may be counter-
weighted at 271 and released by a manipulative
hoist 27A accessibly located above the floor line
level. One or more stationary grinder units
such as 294, 29B, 29C may be alignedly erected

across pit rails 30 that lie on a level with the
floor line 18, as shown. Each unit may be ol
any suitable construction comprising a row of

- rotary or non-rotary abrasive heads respectively

15
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with coarse grit tape.

equipped with either abrasive tapes or wheels to
constitute a series of cutting zones. The plural
component tapes of any one housing may be
adiustably backed by pneumatically controlled
shoes and means provided by which all such
tapes may Dbe simulianeously unloaded and
thrown out of commission at will.

One such housing unit usually suffices to
treat fast-grinding low-tensile stock when served
For slower grinding high-
tensile stock, it is preferred to simultaneously
employ twin housings since the tape drag per
housing then becomes materially reduced with-
out overloading the common motor drive 24.
The third or alternative housing 29C may be
held in reserve and stocked with finer grit tape
to finish a Iong strand when the coarse grinding
tape housings have been thrown out of service,

The Fig. 1 installation is intended to operate
with a. long endless strand cr looped work piece
28. After such batch of wire has been threaded
about the primary sheaves as shown, it may be
completely finished in place without removal.

"Each of our housings may emplecy a plurality

of tapes that are uniformly staggered angularly

- about the wire axis and thus afford a large col-

40.

4
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apertured at 108 to freely project the axle ex-

tension therethrougn. Conjointly mounted on
each such spindie is an epicycloidal pinion. i87
that interlockingly rotates in unison with its
mated gear £63. These multiple pinions 87 in
turn mesh with a keyed axle drive gear (89 to
offord an ample gear reduction ratio between
the high speed motor 24 and tae slowly driven
main axie 13, the pulley 22 being disposed eX-
teriorly of the casing confines and a

cuter sleeve end as shown.
Further cooperatmg with. said mated she&ves

fixed to the

65

70

70

lective tape widthh that promotes intensive cut-
ting performance. Where large sized wires are
to be extensively treated to thoroughly eliminate
surface defects, a comparatively small number
of successive wire passes may be resorted o
until the desired degree of stock reduction has
been. achieved by stepwise removal.

Referring in detail to Iig. 15, the bore of our
longitudinally split tubular housing sucih as
29A may be spacedly partitioned by a series of
stationary grinder discs of which one such 1s
designated {19. Each disc side face may be pro-
vided with dual tape supply spools Il and {12,
also with a pair of opposed backing jaws ({3
and (14 of which one may be retracted by a
remotely controlled cylinder (i{5. The corre-
sponding tape feed rollers 1i6 and 11T are in-
tended to be positively actuated at slow speed in
an appropriate manner by the driven lay shaft
{£3. As indicated in dotted oulline, the opposed
face of the disc {10 may be similarly equipped
but with its spools LI’ and 112" and primed
accessories bodily shifted through a lead angle
marked A.

The free end of each tape roll such as (20 or
(2§ may he threaded over suitable guide rollers
to feed in their arrowed directions while inter-
posed between the tape backing jaws and there-
by constitute diametrically opposed abrasive

zones for the treated strand 2&. . Any one of our

discs may be angularly shifted with respect to a
contiguous. disc and thereupon set in fixed posi-
tion by the disc keyway latch 122, the intended
successive jaw distribution being arranged fto
bring about a substantially uniform abrasion
about the entire strand perimeter in a single
pass.

The present improvements are chiefly con-
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cerned with the economical handling of reel-
able wire in larger diametral sizes for which the
ratio of surface to embraced content is rela-
tively small and therefore requires the minimum
of abrasive expenditure.
“advantageous processing, the resulting brightly
surfaced wire may be drawn down through suc-
cessive dies to reduce its original diametral sme
without defacing the initial polish thereof.
It will further be noted that in both the Fig. 1
and 7 layouts, the corresponding large sheaves
comprised in our winch device are all kept to an
approximately equal diameter and that the re-
spective axes thereof are disposed in parallelism
‘to define the vertices of a triangle.
angular divergence between the sheaves 9 and
25 or 50 and 71 is herein subtended by a rec-
tilinear strand course along which our grinder
‘zones are incorporated. Such course tangen-

tially and undeviatingly spans the mated perim-.

eters of the enumerated sheave pairs to pro-
vide therebetween for a comparatively long
cleared space falling within the overall con-

- Subsequent to such

The obtuse .

o

propertmmng the grooves in the mated tractlen
rim sections and by use of an ad;ustable coun-

‘terweight 27, said endless wire may be suc-

cessively dragged through active grinder hous-

‘ings in repeated passes by the motor 24 until a

tequired quota of stock has been removed. The

 intensive tape drag set up in the 1espectn»e-

L0

l‘-]ﬂ :

fines of such compactly installed three sheave

winch system.
- Because of the short time period that elapses

between repeated passes at the stipulated high

travel velocity, it is expedient to work with &
long endless loop of product, preferably several
thousand feet in length whereby to reduce labor
costs and to obviate the need for frequent batch
renewal. When subjected to intensive abrasive
tape treatment, smaller sized wires In particu-
lar are likely to undergo considerable rise in
superficial temperature.
age capacity further affords adequale time for
cooling off the treated wire prior to iis reentry
into a grinder housing.

For best results, it is not merely a matter of
increasing the tractor rim grooves sufficiently
to accommodate the entire storage of our long
wire loop 28. As taught by the rope tr ansmission
art, the degree of traction or slipless groove orip
“on part of the driver sheave 11 is dependent upon

- the materials in frictional contact. For a par-

ticular endless rim groove, the oﬁ-geing slack
side of such half lap of rope is thereby delivered
at a materially reduced tension relative to that
prevailing in the tight on-coming Yrope side.

Such slackened tension continues to drop be-

tween next adjacent grooves in a geometric ra-
tio. For g firm stable wire grip working withous
abnormal span sag or slip, the ultimately reduced
tension T2 indicated in Fig. 1 should not be al-

lowed to fall below certain limits with respect to

the maximum tension Ti. In case of a non-

driver, i. e. follower sheave such as 171, the on-

coming and off-going strand tensions are not
similarly reduced but remain substantially equal-
jzed. Our traction rim section !l oif the driven
sheave 9 primarily serves as the sole grip oOr
hauling agency for the dragged wire., Upon
reaching a desirable lowered tension value, sald
wire may be transferred on to a loose storage

rim section such as 14, whereupon the threaded

“endless strand 28 maintains a substantially con-
stant T2 tension unmtil 1t enters the first heus-—

ing 29A.

The single grooved skew sheeve 25 mennedl..yr
cuides or shifts the treated strand from an outer. 7

idler .groove. into running alignment with an
opposed outer groove of the tractor rim 1. ‘In
passing through one or more housings, thie ac-
cumulative drag of their loaded tapes augments
the tension of the emerging wire.

Our ample sheave stor-. ;

By properly

WY

BT
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1y manipulative clutches 35 and 36.

rim 11,

"bending stress.

housings automatically raises the mfemm wire
tension T2 to T: and thus permits the use of a
comparatively light counterweight 27 without
material slippage on part of the driven tractor

layout is such that only a single strand is pur-
posely offset and carried through the several
grinder housings in parallelism with the floor
line 18 and that the remainder of the strands
are compactly disposed therebeneath. As a safe-
cuard against rupture by defective welds, sucn
depressed strands may be shielded  beneath a
protective cover such as floor (8. It is also
pointed out that by motor reversal, our work
piece 28 may be dragged in either direction by
the use of a single pair of sheaves 9 and 11, al-
though in the Flg 1 layout, it is preferred to
operate in the one way arrowed direction.
Immediately upon leaving the last housing
unit, our highly tensioned -strand is purposely
cartied directly toward and about the perimeter
of the primary -sheave 9. Such <disposition
promptly reduces the extreme tension Ti1 and
obviates subjecting the skew sheave 29 thereto.
It is also pointed out that the recurrent winding
of a large sized wire about a wmeh of rea-
sonable diameter, may invoive considerable
power loss by unrecoverable internal strand
It will be obvious that the use
of but a single deuble actmg winch: mlmmlzes
such wastage. |
~ After grinder cempletmn anothel b&tch of
wire stock is mutually threaded around the
companion primary sheaves 8 and I71. 1in such
connection, it is preferred to work with a.supply
reel 31 and a complementary offtake reel 32
that are preferably mounted upon a common

e SUpplementary axle 33 disposed in parallelism

with the main axle 13. Either of said reels may
be independently clutched and intermittently

‘belt driven in unison with the keyed trac-

tion sheave 11 by the pulleys 34 and 34’, where-
by to maintain exact synchronism with the
tractor sheave 9 without overtravel when deliv-
ering a cempleted wire batch onto the offtake
drum. Such synchronized restrained rate of
peripheral transfer obviates undue slackening
on part of the oncoming strand -and prevents
leaving its guide groove, particularly while start~
ing or stopping a batch transfer pericd. - :

- As shown in Fig. 5, the reel hubs may be ro-
tatably carried by the supplementary axle and
respectively coupled thereto by the independent-
The clutch
of the supply reel 31 may be equipped. with a

train of reduction gears as indicated by: Fig. 6.

The associated clutch 3% is slidably feathered
upon one end of an axle sleeve 31 and the other
sleeve end fixedly carries a spur gear 38.. A pin-
ion 38 mounted upon an auxiliary shaft 40 may -
mesh with said spur gear through one or more
intermediary idlers such as 4l. The opposite
end of the shaft 40 may be provided with a rel-
atively large driven change gear 42 that in turn
meshes directly with the driver change pinion 43
fixedly mounted on one end of the axle 33. The

- offtake reel -32 when clutched, is intended to
-rotate in the same direction :as--i_ts axle: but the

It will also be observed that our sheave
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idler &1 preferably  drives the eclutched supply
reel 3 in a reverse direction. The manipulative
brake straps 23 may- selectively apply a fric-
tional drag- to either reel. - .. .-

While an endless wire loop 238 is being abra-
sively treated as described, the relatively large
supply reel 3{ when not otherwise in use, may
be belt driven by the pulley 34 for prereeling a
renewal batch of wire thereon originally com-
prising numerous bundles of wire adjoined end
to end by welding or the like. Wire in larger
diametral sizes, usually needs to be run through
a conventional straightener machine (not shown)
at a comparatively slow feed rate. By the use
of substitute change gears respectively having
& tooth ratio different than the gears 42 and 43,
the prereeling rate may be accommodated to
straightener requirements for a wire of given feed
characteristics without having to bedily demount
the prereeling drum. Such preparatory step is
intended to be carried out simultaneously with
the processing of a preceding wire batch.

After batch completion, a. shut down of the
motor 24 brings the sheave system to rest. A
brake band 44 may be dependingly suspended in
the rim gap 13 and the treadle 45 applied to de-
celerate the fast moving wheel members (see
Fig. 1). A rigidly mounted brace- or tool prop
41 schematically indicated in Fig. 1, facilitates
batch renewal when the motor is brought to rest.
ouch brace may be affixed alongside the outer
edge of the storage sheave 14 and equipped with
complementary plierlike wire gripping tools 48
of the kind detailed in Fig. 4. One retained jaw
48A of each tool may be fixedly attached to the
prop while the other movable plier jaw 488 may
be gear actuated in unison by a rod extended to
a central control point 49 located above the
floor level. |

Assuming the tape backing jaws to be unload-
ed and the lifted counterweight 271 to have re-
lieved strand tension, then after bridgingly grip-
ping corresponding legs of said loop with the
tools 48 as shown, a U-shaped sheave embracing
loop portion of the previously treated wire 28
may be severed in the region marked “X” (see
Fig. 1). The freed rim embracing end of such
loop may without unwanted slackening of the
entire wire batch, be swung over onto the off-
take reel 32 for securement thereto.
tion, the loose outer end of a new batch of pre-
reeled wire carried by the supply reel 31, may
be spliced to the plier gripped end of the severed
wire, By releasing the tools 48 and throwing in
the offtake clutch 36, a careful starting of the
motor transiers the completed wire batch onto
the offtake reel and simultaneously reloads the
sheave system with a fresh wire batch. Such
preparatory prereeling on a relatively large spool
diameter permits wire transfer to the primary
sheaves at a high travel rate without protracted
time loss.
of the reloaded wire batch into an endless loop
and to restore the counterweight. into operative

position. Affer being wound: upon the offtake ¢

spool, the completed batch of wire may be inde-
pendently bundled or otherwise removed prior
to. the completion of a next succeeding wire
batch., | e -
- In as much as each wire batcih needs to be re-
loaded frequently, it is expedient to bring the
fast running sheave rims to rest quickly. Qur
succession of wire grinping shoes when not. re-
tracted, collectively provide for a sufficient drag
to meet such need without resort to supplemen-

In addi- ¢«

It now remains to splice the ends

Gt
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£grooves such as 94.

~axle 76 in the Fig. 10 manner.

&,343, 4‘50

tary decelerating means. - When-utilized for such

retarding purposes, our remotely controlled tape

backing shoes may be operatively retained during

each sheave shut down period and simultaneously
retracted to free the wire grip prior to restart-
ing the sheaves from rest. -
In Fig. 12 there is schematically shown-a plan
view of a modified pair of primary sheaves 99 and
St which may be substituted for the correspond-
ing elements 1 and 4§ of Figs. 1 and 2. In this
alternative layout, the respective sheave axles
nave been brought into closer parallelism and
complementary struts such as 92 are inserted
between corresponding axle ends 85 and 81.
such struts serve to directly counteract the com-
bined heavy thrust set up by the numerous rim
spanning strands such as 93 which are oper-
atively threaded across laterally stepped rim
AS an equivalent, supple-
mentary compression rollers such as 85 may re-

-spectively be interposed between adjacent rims

for a like purpose. |
Referring now to Figs. 7 to 9, this double-act-
ing reeling system works with a treated strand
E4 of finite length of which opposed end regions
may respectively be wound upen reversely actu-

ated drums driven by a controlled motive mech-
~anisnt serving to alternately drag the strand in

opposed directions. Such reeling drums col-
lectively afford large storage capacity and per-
mit abrading a batch of continuous wire weigh-
ing up to a ton per run. In this instance, a me-
dial wire region is snugly gripped for traction by
means of the axially spaced driver shezve 58
and a coacting idler sheave 5f. These dual trac-
tor sheaves are substantially identical in pur-
pose to the corresponding rim sections ! of
Fig. 3, the hub of the driver sheave 58 being
keyed to its main axle 54 and the idler sheave 51
may be floatingly disposed on a mated non-
driven axle. In Fig. 8, a pair of dual rim com-
ponents $0A and 5B may be comprised in each
such primary sheave and laterally spread apart
to respectively register with the channeled reel
drums 52 and 53, it being the intent to evenly
feed the wire upon said drums in layers by con-
ventional level winder means (not shown).

- The keyed drive sheave 50 is slowly but posi-
tively rotated through the encased reduction gear
train 5% of the Fig. 14 type which may in turn
be belt driven from the high-speed unidirectional
motor §5. A reversing gear unit 57 may come-
prise opposed bevel pinions 58 and 58’ that
mesh with an intermediary bevel gear 59. The
splined jaw clutch block 68 is shiftable by the
manipulative lever 61 and serves to selectively
run the main axle in either direction to reverse
wire travel. If desired, such reversing unit may
also be compactly incorporated. into the gear
train casing 5. ‘Said motor 56 together with its
starting controls and lever 6{ are purposely lo-
cated above the level of the floor line 62 within
easy reach of the attendant. =

- 'T'o promote rapid product handling, said
drums 52 and 53 are preferably mounted along
side each other in tandem upon a common reel
Opposed . ends
of the wire or other work piece 64 may be.respec-
tively wound around different drums in reversed
directions and said ends crimped into a rim
flange hole such as 65 (see Fig. 1). A follow up
or tell-tale vane 68 riding upon the wire layers,
may be utilized to electrically indicate when
either bottom reel layer has hecome substantially
unwound. Obviously such instrumentality may




2,343,460

also serve to automatically tr1p the motor clrcmt_

breaker.
A long lead wire may be attached to each ter-

minal of the treated work piece 64 and constifute

an initial bottom layer component of each cylin-
drical reel spool. Such provision insures that
the interposed treated batch of wire shall

throughout its length be uniformly abraded, ir-

respective of the variable longitudinal cutting
action occuring during the period of pass re-
versal. Each primary sheave may also be
equipped with actuated brake bands such as 67
whereby to decelerate and promptly bring the

moving system to rest prior to strand reversal.

Referring in further detail to Pigs. 7 and 8

and assuming the motor to be dragging the

strand at high rate of travel in the arrowed di-

rection, it will be noted that the off-coming wire

leaving the supply reeling drum 52 is directed
into the inner perimetric groove of the rim com-
ponent 50A. After repeatedly embracing the
mated idler sheave $t, this wire emerges from
the outer groove of the rim component 5JA in a
centrally aligned relation to the tandem grinder
housings such as T0A, T0B, etc.
wire under a relatively high drag tension Ti, is

thence carried about the skew sheave 71 and

wrapped into gripped engagement with the outer

groove of the rim component 50B. After being

repeatedly threading over the drive and idler
sheaves, the work piece emerges from the inner
groove of the rim component 50B at a materially
reduced tension for reception by the take-up
reeling drum 53. The installation is such that
during successive pass reversals, the rim com-
ponents 50A and 50B alternately act as the wire
hauling or grip agency.
of the treated strand zapproaches one of its ter-

minals, the lever 61 may be manually or auto-

matically shifted to time each pass reversal. A

weighted belt type of tightener 12 may be em-

ployed to take up undue slackness of the strung
wires.

To obviate winding superimposed layers too

tightly upon the reversable supply and offtake
- reels, the Fig. 10 refinements may be resorted to.
The interchangeable reeling drums 52 and 53
are symmetrically disposed about the mid region
of the wheel shaft 76 and may be driven in uni-
son with the main axle 84 by the chain sprocket

T4. When it is desired to run wire onto one such
spool as a take-up reel, its associated clutch disc
is made to overtravel and thereby maintain the

supplied wire under moderate tension without

marring the laid wire. When serving as a sup-
ply reel, the slip clutch draggingly retards wire

delivery.

respectively including reversely mounted clutch
rollers 80, may be carried by a-common lay shaft

19. Such rotftating shaft may be supported be-

tween the spaced stationary bracket darms such
as 83. Said ratchets may be driven off the wheel
shait 716 by gears 81 and 82 of unlike diameters
to obtain a differential speed for said lay shaft

that is in turn transmitted to its adjacent clutch
disc through the mated spur gears 84 and 85.

Our reel arrangement serves to keep the treat-

ed strand taut while alternately serving either

as a supply spool or a take-up spool. - When the
wire has become sufficiently processed by repeat-

ed passes, a new batch of straightened wire may
first be prereeled upon a drum device of the kind
described in connection with' Fig. 5, which is

The abraded

Whenever a lead wire.

In order to automatically keep such
slip behavior in step with the shift position of the
lever 61, pairs of rotatable ratchets 17 and 78
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thereupon transferred to one of the reeling
drums 52 or 83. Such prereeled wire may then

be incorporated into the Fig. 7 system by splicing

such wire to the trailing end of a processed
batch that is withdrawn by winding same ubon
the mated reeling drum. -

The foregoing disclosure will, it is belleved
make evident to those skilled in this art, the out-
standing commercial advantages afforded by our
reeling system particularly in reducing the num-
ber of required heavy winch sheaves to a mini-
mum. It will be observed that certain struc-
tural aspects of the disclosed improvements may
readily be modified to produce a like result, all
without departing from the spirit and scope of
our invention heretofore described and more par-
ticularly defined in the appended claims..

We claim:

1. In a surface abrading machine comprising
grinder means adapted to treat a common lat-
erally pliant work piece, a plurality of abrasive
elements respectively brought into successive cut-
ting zone engagement with said work piece, to
uniformly abrade around the entire perimeter
thereof in a single pass, sectionalized winch

~ sheave means including perimetrically grooved

components concentrically mounted in tandem-
upon a common axle and having the work piece
snugly wrapped into plural grooves of each such
component, motive means rotating said axle, one
of said components being affixed to the axle
and serving as the sole traction agency for lon-
gitudinally dragging the treated work piece
through the aforesaid zones, the work piece por-
tion wrapped in successive grooves of said af-
fixed sheave component being subjected to a
gradually reduced tension and the work piece

-~ portion wrapped about the other sheave com-
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ponent being substantially maintained at the
lower difierential tension reached in the fixed
sheave grooves. |

2. In a system for expediting the successive
reloading of a grinder machine adapted to treat
an original batch of strand grippingly looped
about power-driven winch means to provide for
a strand region brought into operative engage-
ment with an abrasive agency and which batch
prior to its renewal affords a disjoined strand
terminal, supplementary prereeling means
adapted to be loaded with a substitute batch of
finite length of which a free strand end is
coupled to said terminal and which substitute
batch is transferred lengthwise to displacedly
duplicate the operative position of said original
batch and thereby replenish the last named
batch throughout the length thereof, and con-
trolled drive means maintaining the pempheral'
velocity of the prereeling means in unison with
the winch means during the strand tr a,nsfer
period.

3. In a system for expedltmg the successive
reloading of a grinder machine adapted to treat
an original batch of strand looped about power-
driven winch means to provide for a strand re-
gion brought into operative engagement with an
abrasive agency and which batch prior to its
renewal affords a disjoined strand: terminal,
supplementary prereeling means adapted to be
loaded with a substitute batch of finite length of
which a free strand end is coupled to said ter-.
minal and which substitute batch is transferred

lengthwise to displacedly duplicate the active

position of said original batch and thereby re-
plenish the last named batch throughout the
length thereof, unloaded take-up means cooper-
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atively arranged with said prereeling means to
receive g displaced portion of the original batch
thereon, and controlied drive means maintain-
ing the peripheral velocity of the take-up means
in unison with the winch means during the
strand transfer period. |

4, In a system for expediting the successive
reloading of a grinder machine adapted to treat
an original batch of endless strand looped about
axially spaced winch sheave means to provide for
a strand region brought into operative engage-
ment with an abrasive agency to complete the
srinding of such batch throughout the length
thereof and which endless strand is subsequently
severed into opposed terminals, preparatory pre-
reeling drum means carrying a substitute re-
loading bhatch of finite length adapted to be
united into an endless strand loop of which an
initially free end is coupled to one such termi-
nal whereby to draggingly transfer the reload-
ing batch lengthwise to replenish the entire
length. of said original batch, take-up drum
means coupled to the other terminal and ar-
ranged to receive a displaced portion of the orig-
inal batch thereon, the prereeling drum ineans
and said take-up drum means being cooperative-
ly disposed in the vicinity of a common end re-
eion of the spaced sheave means, and controlled
drive means maintaining- the peripheral veloeity

of the take-up drum means in unison with the -

sheave means during the strand transfer perlod
5. In a system for expediting the successive
reloading of a grinder machine adapted to treat

an original batch of elongated stock comprising
an endless strand that is helically looped about

axially spaced winch sheave means to provide
for a strand region brought into operative en-
gacement with an abrasive agency throughout
the length thereof to complete the grinding of
such batch and the endless strand of which
bateh is thereupon severed into opposed ter-
minals, driven supplementary prereeling means

adapted to carry an additional strand supply

to constitute a substitute reloading batch of
finite length adapted to be united into an endless
loop of which an initially free end is coupled to
one such terminal, said sheave means serving to
drag said reloading batch lengthwise to wholly

displace and thereby replenish the enfire length
of the original batch, rotatable take-up means

coupled to the other terminal and arranged o

receive g displaced portion of the original batch

thereon, and drive means for simultaneously ro-

tating the take-up means and said winch sheave

means while the orlgmal batch is being dis-

placed.
6. In a system for expediting the successive

reloading of a grinder machine adapted to treat
an original batch of strand looped about a pair
of axially spaced winch means to provide for a

strand region brought into operative engagement

with an abrasive agency and which batch prior

to its renewal affords a disjoined strand termi-

nal, rotatable prereeling drum means adapted to
carry a substitute reloading batch of finite length

of which a free end is coupled to said terminal
whereby to transfer the reloading katch length-
- wise to wholly displace and duplicate the oper-
ative position occupied by the original batch,

complementary take-up drum means arranged to.
receive a displaced portion of the original batch

thereon, the prereeling drum means and- said
take-up drum means being provided with con-

trol means for intermittently reversing tne- ro-
tative.direction: of one such.drum, and controlled:
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drive means maintaining the peripheral velocity
of the take-up drum means in unison with the
winch means while the original bateh is being
displaced.

7. In a system for expediting the successive
reloading of a grinder machine adapted to abra-
sively treat an original batch of strand that is
embracingly looped about a pair of axially spaced
tractor sheave means and which batch prior to
its renewal affords a disjoined strand terminal,
drive means for rotating said sheaves to impart
a, predetermined longitudinal velocity to said
treated original batch, driven preparatory drum
means rotatably arranged to prereel thereon a
straightened substitute reloading batch of strand
at a travel rate slower than said predeftermined
velocity, said reloading batch bheing of finite
length of which a free strand end is coupled to
said terminal subsequent to the completion of
the original batch whereby to draggingly trans-
fer said reloading batch about the sheave means,
adjustable means for selectively altering the ro-
tative rate of said supplementary drum with re-
spect to that of the sheave means, and means

- maintaining the peripheral velocity of the drum

means in unison with the sheave means during
the strand transfer period.

8. In a system for expediting the successive
reloading of a grinder machine adapted to abra-

- sively treat an original batch of strand fhat is

cooperatively looped about a pair of axially
spaced winchh sheave means and which baich
prior to its renewal affords a disjoined strand
terminal, drive means rotating said sheaves to
impart a predetermined longitudinzal velocity to
said treated original batch, intermittently driven
drum means floatingly mounted upon a supple~
mentary axle to prereel thereon a substitute re-
loading batch of strand of finite length of which
a free end is coupled to said terminal whereby
to draggingly transfer said reloading bateh about
the sheave means, sieeve means slippingly em-
bracing said axle, manipulative clutch means
disposed between said sleeve means and the drum
means, and a train of reduction gears operative-
ly interposed between the sleeve means and Qazd
supplementary axle.

9. In a system for expediting the successive re-
loading of a grinder machine aaapted to abra-
sively treat an original batch of strand: looped
about a pair of axially spaced sheave means to.
include g certain severable loop portion, motor-
ized drive means for rotating said sheave means
to intermittently advance said batch longitudi-
nally, releasable gripping means adapted to fix-
edly grip and retain a severed terminal region of
said certain loop portion while the sheave means
remains at rest, supplementary prereeling means
adapted to be loaded with a substitute reloading
batch of finite length that is coupled to one such
severed terminal region, said: gripping means
when released allowing the energized drive means
to draggingly transfer the reloading batch onto
the sheave means, take-up drum means arranged

10 receive the displaced original strand thereon,

and means maintaining the peripheral velocity of
the take-up drum means in unison with the
sheave means during such transfer period,
10. In a system for expediting the successive
reloading of a grinder machine adapted to abra-
sively process an original strand batch of finite
length that is medially looped about a tractor
sheave and which strand has an elongated lead
appended to each end thereof, motorized drive
means serving to intermittently reverse the ro-
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tational direction of said tractor sheave, mated
reels which respectively engage an opposed ter-
minal region of said appended leads, means for

reversing said reels in unison with the tractor

sheave, a pailr of independently rotatable drums
of which one such is arranged to receive the com-
pleted original batch thereon, clutchable drive
means for actuating the other of such drums to

prereel thereon a next successive renewal batch

while the original batch is being processed, said
last named batch being thereupon transferred
and interposed between the inner lead ends, and
means for maintaining the peripheral velocity of
sald one drum in unison with the tractor sheave
during the strand transfer period.

11, In a system for expediting the successive
reloading of grinder means adapted to abrasive-
1y treat a batch of strand, a single tractor sheave
and a counterweighted skew sheave having the
strand mutually looped about said sheaves to run
in unison, releasable drive means arranged to in-
termittently rotate the tractor sheave to impart

a predeftermined longitudinal velocity to said

strand, a plurality of abrasive elements oper-
atively applied in succession along a strand loop
portion that spans said sheaves and when active
serving to collectively impose a substantial com-
bined drag grip upon said strand, said drag upon
-release of the drive means acting to quicken the
deceleration of said tractor sheave, cooperating
take~-up drum means arranged to have said batch
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transferred thereon by instituting a restarting of -

the tractor sheave subsequent to bringing said
batch to rest, and controlled drive means for

sald drum means serving to maintain the periph- :

eral drum velocity in a synchronous relation to
the restarted tractor sheave and thereby hold
the oncoming transferred strand in a substan-
tially taut condition.

12. In a surface grinding machine comprising
grinder head means adapted to treat g laterally
pliant strand when dragged lengthwise there-
through, a pair of dual sheaves each provided
with a cylindrical rim having a series of grooves
coaxially mounted on 2 common main axle, fol-
lower sheave means provided with a groove series
disposed in substantial registry with those of the
respective dual sheaves and mounted about a sec-
ondary axle lying in substantial parallelism with

said main axle, the aforesaid sheave grooves be-

ing arranged to have a continuous strand length
looped helically therearound in open winch fash-
ion to successively lead into gripping embrace
with the entire group of grooves, and power driv-
en means applied to positively rotate one of said
dual sheaves and which when rotated in either

40)

direction constitutes the sole hauling agency for

correspondingly dragging the treated strand
through the aforesaid grinder head means.

13. In a surface abrading machine adapted to
treat an endless loop of strand when dragged
lengthwise, a supported floor structure having
sald loop movable threaded therethrough with a
minor rectilinear portion disposed above the floor
level and which floor serves to protectively safe-
guard the major loop portion in the event of
loop rupture, head means including a plurality
of abrasive elements brought into operative en-
gagement with said rectilinear strand portion, a
pair of dual sheaves coaxially mounted upon a
common main axle located wholly beneath the
floor level and having one such sheave affixed
thereto, follower sheave means mounted about
a secondary axle lying in substantial parallelism
with said main axles, the aforesdaid sheaves be-
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ing arranged to have a major loop portion heli-
cally threaded therearound in wineh fashion,-
and power driven means applied to rotate said
one sheave and which serves as the sole strand.
hauling agency irrespective of the dlrectmn of
rotation. |

14. In a grmder machine adapted to super-
ficially treat a . laterally pliant strand when
dragged Ilongitudinally, an  abrasive element
brought into operative engagement with said’
strand, a main axle upheld between a pair of.
spaced bearings .and mounting a traction rotor.
that is perimetrically gripped by wrapping the
strand therearound, said axle being provided
with an extension that overhangs one of its
bearings, a hollow casing comprising opposed
end walls having the shaft extension freely en-
tered therethrough, an axle drive gear affixed to

- said extension adjacent to said one bearing, mul-

tiple spindles respectively bridging said walls and
each provided with an epicycloidal pinion that
respectively mesh with the axle drive gear, an
epicycloidal gear mounted upon each such
spindle and coaxially interlocked with the pin-
ion thereof, a sleeve member coaxially mount-
ed outwardly beyond said drive gear to ro-
tate about the shaft extension, a sleeve pin-
lon affixed to the inner sleeve end and dis-
posed to mesh with the several epicycloidal gears,
and motorized sleeve drive means disposed be-
yond the casing confines and carried at the outer
sieeve end region, said means serving to actuate
the rotor through a unitary double reduction
gear train and thereby drag said strand through
the abrasive element. |

15. In a grinder machine adapted to super-
ficially abrade a laterally pliant strand, a pair of
dual sheaves coaxially mounted upon a common
main axle and which sheaves are respectively
provided with a series of perimetric grooves, fol-
lower sheave means provided with a groove se-
ries disposed in substantial regisfry with those
of the respective dual sheaves and mounted
about a secondary axle lying in substantial par-
allelism with said main axle, the aforesaid sheave
grooves being arranged to have a continuous
strand length wound helically about both axles
and alternately entered into the sheave grooves
thereof in single layer formation, a skew sheave
mounted to rotate on a third axle slightly in-
clined with respect to said parallel axles and the
respective profiles of which three axles define
the vertices of a triangle including a major angle,
a single divergent strand portion being tan-
gentially extended from one of said dual sheaves
into engagement with said skew sheave to pro-
vide for g rectilinear strand course that sub-
tends said major angle, and an abrasive zone
located within the extent of said course and
which zone {reats the entire strand perimeter
in one single pass.

16. In a surface grinding machine adapted to

treat a laterally pliant strand, said machine

comprising a series of abrasive zones operatively
located in succession in a hereinafter stipulated
strand position and by intensive abrasion setting
up & differential strand drag between the op-
posed end regions of said zones, unitary re-
versible tractor sheave means of the grooved
type together with a multigrooved follower
sheave and a skew sheave of which any two
of their respective axes are parallelly disposed to
each other so that their respective axial profiles
define vertices of a triangle, a length portion of
sald strand being helically wrapped in a single
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continuous layer into gripping embrace with cor-
responding grooves of said tractor and follower
sheaves, another solitary strand portion heing
angularly diverted to tangentially span the trac-
tor and skew sheave perimeters in a subtending
relation to one angle of such triangle and hav-
ing said series of abrasive zones interposed there-
along, motorized drive means rotating said trac-
tor sheave means without material slippage of
its wrapped strand and serving as a sole hauling
agency to draggingly advance said diverted
strand portion in either travel direction through

said series of abrasive zones, and releasably
loaded counterbalancing means for the skew
sheave and which means when active exXert a
supplemental additive tension component
directed outwardly from the slacker end region
of said zone to fortify the strand grip about the
perimeter of said hauling agency and thereby
render said grip substantially non-slipping with
respect to said agency when applied to surmount

10 the aforesaid differential strand drag.

LOUIS ILLMER.
VERNON R. PALLAS.
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