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A machine for surface treatment of continuous pitch
coll springs comprising horizontaily disposed roll cluster
having a feed end at onc end portion and a delivery end
ab the opposite end portien ard including a support roll
and a pair of guide mHs located above the support roll
with the rolls spaced one from arncther to define a spuacing
therebetwean greater than the diameter of the coil springs
adapted to be pr"we%‘“(l therethroucgh; the support 1‘011
has anaular ribs extending outwardly radially from th
periphery and axially sp wed apart by an amount cogre-
nondur' to the piitch of the coils of the ceil springs and
udes means for rotating the rolls in a direction
to impﬁ:t turning movement to the coil springs located on
the support roll and for advancing the ccil apun\\ from
the fecd end to the delivery cnd and means for throwing
treating material onto the coll springs as they arc advanced
through the rell cluster from the feed end o the delivery
end and in which the guide rolls at the feed end and at the
delvery end are of smuller Jiameter Uian the remninder
to provide a spaced relationship thercbhefween which is
grester thap the diemcter of the coil ings to enuble
redial displacement of ol springs inte ond out of the
roll cluster.

This invention relates to the snfoce troatment of coil
spxmﬂs and n
e of the surfaces of cc
ting material thrown at high velocity
es of the coll springs.
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the terminal coils of the coil springs are
vide flut ends. Under such circumstances, the coil
can be alizned in end to end relationship on a4 suppo
advancement through the trecting zone by eundwise dis-
placement of the aligned row of coil springs as a new
spring 13 inserted into the end of the line. Thus the coil
springs are advanced in endwise alignment through the
rachine while being supported on a revolving member
for turning movement to expose all of the surfaces of the
springs [or treatment.

Such endwise displacement fram one end of the alig
row of coil springs cannot be employed when the coil
springs are formed with a continuous pitch or without flat-
tened ends. When so formed, the end of one coil spring
does not abut with the end of adjacent coil springs for
transmission of endwise forces for displacement. Instead,
the ends of one coil spring may engage with the non-uni-
form cnds of others to effect di\*pioccmcnt in a mdml di-
rection whereby the coil springs may stle up and/or jam
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and thus interfere with the ability to provide smooth and
continuous surface treatment. When the end of one coil
spring engages the non-uniform end of un adjucent con-
tnuous coil spring, ore spring can be lifted from its sup-
poit by the other whereby the desired turning movement
for overall surfaca exposure cannot be achieved.

It 1s an cobject of this invention to provide a means for
uniform exposure of the surfaces of coil springs formed
with continuous pitch or without flattened cnds for uni-
form treatment of the surfaces thereof.

More specifically, it is an object of this invention to pro-
vide a means for surface treatment of coil springs with
particulate material thrown for engagement with the sur-
faces and in which the coil springs are formed with non-
flattened ends; in which the coil springs are advanced
smoothly and continuously through the area of treatment:
in whicn the coil springs are free from jamming or lifting
during advencement through the treating zone; in which
the advanced coil springs are turned continuously about
their axes for exposure of the surfaces while being con-
tinuousiy advanced in one direction through the machine;
in which the machine can be adapted for use in the treat-
mmt of coil springs having a right hand puc'l or a left

nand piteh, or cotl springs of different pitch dimensions,
different diameters and the like; in which uniform expo-
sure is made of the surfaces of the coil springs for surface
freatment, and in which the machine is adapted for auto-
watic feed snd removal of the individual coil springs
thereby to provide for continuous cperation.

These and other objects and advantages of this invention
will hereinafter appear and for purposes of illustration,
but not of limitaticn, an embodiment of the invention is
shown in the acwmrnmvim drawings in which:

FIG. 1 is a side elevational view of a machire embody-
ing the features of this invention;

FIG. 2 1s an end elevational view of the machine shown
1n PILJ 1,

FIG. 3 is a fragmentary elevational view of the support
and guide rolls for advancing and griding the coil springs
h the maching;

4 is a fragmentary view of a portion of a
mu!\ing up the support roll;

FIG. 5 is a secuonal view taken nlong the iine 5—58 of
FIG. <,

sleeve

FIG. 6 15 an end view taken along the line 6—6 of
FIG. 3:

FIG. 7 is a sectional view taken across the roller asse
bly of FIG. 4 while in the blast section of the muaching;
and

FIG. 8 is a side view of the portion of the machine
vn in I'1G. 7.

rul” described, the bosic elements of the machine
comprise an elongate rotatable support roll 14 which ex-
tends continucusly lengthwise through the machine and
a pair of guide rolls 12 and 14 mounted for rotutional
movement ubout an 2xis parallel with the support roll but
spaced laterally one from the other and above the sup-
port voll by an amount to define a spaced relationship he-
tween said roils adaptad loosely to receive a cotl ing
thorchetween with the end portions of the guide rolls
ing dimensioned to a lesser diameter than the remainder
wherzby the spaced relationship between the correspond-
ing ends of th» suppert and guide rolls become fess than
the diameter of the coil springs to enable the coil springs
to be loaded onto the support roll at one end and to be
displaced therefrom at the other end.

The support roll is {orimed with a plurality of annular
ribs extending radially oulwuardly from the periphery
with the ribs sraced one from the other axially by an
amount corresponding to the pitch between the coils of
the coil springs S. Each of the rolls including the support
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roll 10 and the guide rolls 12 and 14 are mounted for
positive votationil movement whereby engagement be-
tween the coils of the spring and the annularly ribbed
support roll operates continuously to advance the coil
spring axially between the rolls while the turning move-
meat of the guide and support rolls aperates also to im-
part rofational movement to the coil spring during such
fincar advancement.

Thus the coil springs in endwise alignment on the sup-
port roll I8¢ are advanced continuously lincarly in one
direciicn while being turned during advancement throuzh
the area whereln th\, surfaces of the cotl springs are blast-
cd with particulate maledal thrown downwardly cen-
trifugaliy from centrifiical wheels mounted on the blast
housing.

Having briefly described the essential elements of the
machine and thelr operation, referance will pew be made
to the drawings for a detailed description of a machise
for blasting the surfaces of col springs of consinueus pitch
with steel shot to introduce a matie surface on the springs
or to work the metal at the surface of the springs.

The machins Hlusirated in the dm\:m‘* is constructed
with three sets of rolls of the type descrived for s n
processing thiee different springs dl {fering in pitch or
dinmeter or diifering s between right hand and left hand
spring coils. The differences between tne sets of rolls are
therefoie differences in spocing belween the rolls and
differences in *p'wcina between the ribs for use with spring
combinations of different diameters ov pifch, otherwise
each of the thrce sets of rolls are substantially the sarie
in constructiocn and operation such that it will ke sufii-
cient to give detailed deseription of but one set, it being
understood that each set of rolls is similarly constructed
and provided with its own aligned blast machine, as will
hereinafier be described.

In the drawings, the numeral 20 ilustrates a metal
framework on which a platform 22 is provided for access
to the separator 2:4 which is emploved to scp“traln the
steel shot from dirt, dust or other material removed from

¢ treated surfaces of the coil springs and which oper-
ates ta refurn the steel shot for feed with makeup ma-
terial to the centrifugal blasting wheels 26 mounted on
the top of a metal housing 28 enclosing the blast area
throuzh which the coil springs S are advanced fur treat-
ment. The separator and the centrifugal blasting wheeis
are of conventional construction such that detailed de-
scription thercof is deemed to be unnecessary. Suffice it
to say that the wheels are bladed wheels having a plu-
rality of blades extending radially outwardly from a cen-
tral feed trough through which the particulate treating
material, such as steel shot, s introduced onto the tnner
ends of the blades while the bladed wheel is rolated
rapidly about ifs axis by an electrical motor means where-
by the steel shot travels rapidly outwardly to the ends of
the blades and is shot centrifugally from the blades onto
the surfaces of the coil springs.

Exlending continuously lengthwise through the housing
28 is a support roll 10 having reduced bearing end por-
tions 30 and 32 adapted rotatably to be reccived in bear-
ing members 34 mounted on each end of the frame for
support of the roll. The support roll is formed on iis sur-
face, substantially throughout its length, with annular
ribs 36 extending outwardly radially from the periphery
therecf with the spacing between the ribs 36 being di-
mensioned to correspond with the pitch between the coils
of the coll springs processed thereover. Since it is desir-
able tn be able to change the spacing between the ribs for
use in processing coil springs having a different piich or
a different diameter, the ribs are embodied in separate
slecves adapted replacecably to be received in fixed rela-
tionship on the roll.

Fhe ribs are provided in the form of sleeve sections 49
having a cylindrical base 42 and an annular ring 44 cx-
tending radially outwardly from the base intermediate its
ends thereby (o provide a plurality of spaced annular ribs
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the ol 'l he spnoing betw e varied either
hy the wiiith of the bl 2 or by the use of spacers posi-
tioned be 1 the base members whereby the spacing
bejween t can made more or less o ceive.
spend with the piteh hetween the coils of the spring in-
tended o be processed thereover This the suprporiing roll
14 con be modified for use with cell springs of various
pilches and dinr

Siace pariioeis ;
the coil sprinzs are 1 lind its way into eny open-
ot the slesves or betwaen the sleeves and the
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core 45 on w nu,'r 5 are mooated, it is desirable
to nininize 2 contact between the slecve sections
and the cylin core to enabic easier displecement of
the siceve members axinliv onto and off of the core. For
this purpase, the core 45 is formed with an ouiside diam-
cler less than the inside diameier of the tubular sleeve o
that a s; 43 s therebetween, The
sleeve 18 formed on inner periphe with a number

ctions or knobs 59
ce (he periph-

aced apart preje

cpace and to

of circumferentially sy
dimensionad to span the

ong

eral surface of the core at sp anarl puints Lo center
the sleeve and held the slecve firmty on the core. In ihe

three or four such projections 59 are
ed apart relationship on the inner
periphery of the tnbular sleeve for balanced support of
the siceve on the roll and so that dust, dirt or pariicles
ome lodeed in thie avew between the sleeve and

te v for axial displace-

practice,
srovided mn eanally spac
I v 5

which be
cora will net i

fere with (he ob
ment to remove the sleeve from the core.

The slezves are secured in posiiion on the core by end
Tocking r1is 52 provided with setscrews 53 for attach-
ment o the core. rhe core and the steeves are formed of
nietal chamLL ized by lLidch abracion resistance, such as
nickel steeis, h ;11 (.Hoy steels and the like

Mounted above cach of the support rolls 30 and spaced
laterally one from the other js a nair of relatively smooth
auide rofls 12 and 14 having reduced bearing end portions
6€ and 62 adapted rciatably to be received in bearing
members 64 {ixed to sposite ends of the frame and
with cylindrical sections 66 and G8 of lesser diameter
than the remainder at the Joading end and at the dis-
charge end to enable coil springs S to bhe fed into the
cluster hd\‘f en the zuide and support rolls st the loading
end and to enable the coil springs to be removed from
between the roll cluster at the discharge end.

The guide rolls 12 and 4 are spaced one from the other
laterally by a cistance between their perinheral surfaces
wshich is less than the diamerer of the coil spring and pref-
erably clasely approaching the dismeter of the coil springs
to provide for a maximum opening therechiween throy i
which the particulate material may be thrown into engage-
ment with the coil springs confined therehetwecn. Each of
the guide rolls are spaced from the support roll by a dis-
tance between their per:nh( ol portions which is also less
than the diameter of the coil springs so that once the coil
spring is advanced beyond the fead end inio the area be-
tween the cluster of suide znd support rolls, the coil
spring will be confined between said rolls but preferably
with a slight spaced relationship between the periphery

of the coil springs and the guide rolls when the coil
springs are at rest on the support roll. This is to permit

greater freedom of movement of the ceil springs in re-
sponse Lo turning movement of the rolls and the action
of the blast thrown to engage the surfaces of the coil
springs.

The feed and discharge end portions of the guide rolls
are reduced by an amount to space the peiipheral sur-
faces of the guide rolls one from the other by an amount
areater than the diameter of the coil springs to enable the
coil springs te be dropped therebetween onto the guide
roll for advancement by (he support roll into the coafin.
ing cluster of roils, At the discharge end, it is preferred
to have the reduction in the euide roll dimensioned to
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space the rolls one from the other by an amount greater
than the diameter of the ceil springs and also to provide
for a spaced relaticnship between the peripheries of the
guide roils and Lhc support roll which is also greater than
the diameter of the coil springs so that the latter will
automatically be discharged by falling from between the
cluster of roils as the coil spriag (s advanced into the dis-
charge area.

The guide and suppert volls are each provided with
sheaves 71 on the end portions exiending beyond the bear-
ing for engagement with a common drive beli for con-
current movement of the rolfls at about the saume periph-
eral speeds. The rolls are adapicd to be rurned in a di-
rection, depending upon the direction of pitch of the coil
springs, for turning the coil springs in one direction while
being advanced along the support rell in respoass to en-
gagement between the coils of the cojl springs and the
ribbed support roll.

The roll assembly is enclosed by a housing 28 which
extends from the loading end to the discharge end and
which is provided with end flaps or curtains (not shown)
to prevent escape of the steel shot or cther trealing ma-
terial into the atmosphere. The centrifugal wheels 26 are
mounted on 1"c top wall 79 of the housing with a sepa-
rate wheel in lengthwise alignment with each roll cluster
and with a cmxenpondmg opening in the top wall through
which the wheel can exiend for throwing the steel shot
downwardly onto the roll cluster and the coil springs ad-
vanced between the roll cluster through the housing. The
whee! housing is fixed to the top wall and cach whecl is
provided with its own motor drive 72 and a tube feed 74
which communicates the whzel with the feed hopper 76
for feeding stect shot to the wheel.

The housing includes a pair of
and bottam walls ¢
wardly from the
trough 82
removed fro

spaced side walls 78
&0 which converge downwardly and in-
fower ends of the side walls to form a
into which the 5p»‘wt steel shot and maierial
om the surfaces of the coll springs falls arav-

itational for collection. Operative within the tough 42
Is an elongate screw convevor 34 which is belt driven

from the moeter 86 {or rotational movemant to ¢ilec: dis-
placement of the meterial collected in the trough to one
end where another short screw 88 operates to displace
the collected material faterally to an clevator 40, prefer-
ably in the form of a bucket clevaior operating threugh
the vertically disposed housing 1o elevaie the material to
the separator 24. In the separztor, the steel shoi is sepa-
rated from dirct, dust and fine metal particles and the re-
usable shot is relurned to the hopper 76 for storage or for
feed through the conduits 74 to the wheels 26.

tn operation, the ceil springs S are dropped one at a
time through the feed opening betwezn the guide rolls 12
and id onto the ribbed support roll 18. Fuch of the guide
and support rolls are wrned contnucusly in the direciion
indicated by the arrows in FIG. 7 for coil springs hav-
ing a right hand plich and in the oppoite dircction for
coll sprisngs having a left hand pitch ihg rolls arg wrned
at a rate to provide substantially uriform peripheral specd
$0 that when the cail spring S comes to rest on the ribbed
support roll, the ribs operate to screw the coil spring for-
wardly [or axial moveent over Llw rotl into the housing
28 while concurrenily uﬂpartmo rotational movement to
the spring. Each ceil spring is uivm cd i‘1'icpcn(‘cmly of
the others so that i spring is displaced at 4 uni-

cach coll s
form rate forwardiy over t \uport roll and through the
housing.

al

The aligned centrifugal wheel 26 which is located on
the roof 79 of the housing operates to spray the sieel shot
at high lincar speed over substaniially the enlire length
of the roll cluster located within the housing so that steel
shot $2 will be thrown into the space between the cligned
gaide rolls 12 and 14 and onto the surfaces of the coil
spr , as lustrated in TIGS. 7 and 8 of the drawings.
Continnous advancement of the coil spring throush the
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housing with concurrent turning movement operates to
expose all of the surfuces of the spring uriformly to the
thrown particulate material whereby the snrfaces of the
coil springs receive uniform treatment. By rsason of the
stight amount of play within the rolt cluster and respon-
sive to the reaction to the force of the thrown steel shot,
the coil springs ave often raised from their support there-
by to provide for more complete surface exposure.

The spent shot and other solids removed from the sur-
faces of the coil springs will fall gravitationally into the
tic ; h 82 for displacement by the auger 84 to the ele-
vator 98 and to the separator 24.

In order {0 maintain positive control of the coil springs
during advancement through the treating section and to
maintain their separated relationship and smooth lincar
travel throvgh the machine, it s desirable to make use
of ribs 44 having a depth greater than the amount of play
hetween the peripherics of the coil springs and the guide
rolls so that the coils of the springs will always remain in

operative engagement with the ribs during travel through
the housing.

Wihen the coil spring clears the flap and enters the dis-
charge end pordon of the rolls, it can fall latcrally be-
tween the support roil and a guide roll into a suitable re-
celver Hmuby to clear the discharge arca for the oncom-
ing springs

The po\vw source may te a variable speed drive for
modification of the rate of rotational movement of the
rolls for adjustment of the linear speed of the coils
through the blast area thereby to enable variation of the
span of time during which the coil springs are exposed
to the treating material.

The following is typical ¢f the dimensional character-
istics of the rolls adapted for vse with coil springs having
an outside diameter of 2% inches formed of 29¢ inch
spring wire and having a 1% inch pitch.

For processing springs of the above dimension, the
support can be formed of a cylindrical core having a di-
ameter of 5V inches. sleeves are dimensioned to
have a width of 134 iuches at their base and an inside di-
ameter of § inches and an outside diameter of 6% inches
with curvilicear knobs 38 having a depth of Y4 inch to
span the space between the sleeve and the cylindrical core
firmly 10 mount the sleeves on the core. The rib 44 is
fotined to a depth of about 1 inch. The guide rolls which
are also formed of high nickel zlloy steels, or of high
abrasion resistant cast iron, will have an outside diamete
of 5 inches in the body portion and 234 inches in the feed
and delivery end pertions cach of which are dimensioned
to have o len th of about 1 foot. The support rolls are
located on centers 43 inches to cach side of the center
of the support roll and 534 inches above the center of the
support roll.

The

It will be apparent that the dimensional characteristics
set forth above will vary depending upon the size and
diameter of the coil springs adapted to be processed there-
between.

It will be apparent from the {oregoing that we have
provided a machine for the continuous and uniform ex-
posure of the surfaces of continuous pitch coil springs for
engagement with solid treating material during contin-
uous advancement through a trealing zons whereby a
continuous operation is provided for the surface treat-
meat of coil springs of the type described.

It will be nnderstood that changes may be made in ihe
details of coastruction, arrangement and operation with-
out departing from the spirit of the invention, especially
as defined in the following claims.

We claim:

1. A machine for the surface treatment of continuous
pitch coil springs comprising a horizontally disposed roll
cluster having a feed end at one end portion and a delivery
end at the opposite end portion and including a support
roll and a pair of guide rolls locatzd above the suppert
roll and in which the rolls are spaced one from anothar
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to define an opening thercbeiween greater than the di-
ameter of the coil springs, szid support roll having an-
nular ribs extending outwardly radially from the periph-
ery and axially spaced apart by an amount corrsspord-
ing to the gitch of the coils of the coil springs, means for
rotating the rolls in the cluster in a direction (o impart
turning movement in one direction to the coil springs
located therebeiween and for advancing the coil springs
from the feed end to the delivery end, and means for
throwing treating material onto the coil springs as they
are advanced beiween the roll cluster from the feed end
to the delivery end.

2. A machine as claimed in claim 1 which includes a
housing enclosing the roll cluster between the feed end
and the delivery end.

3. A machine as claimed in claim 2 in which the guide
rolls at the fced end and at the delivery ead arc o7 smaller
diameter than in the remalning portion in between where-
by the spaced relationship between the rolls in the fecd
end and in the delivery end is greater than the diametor
of the coil springs while the spaced relationship betwezn
the rolls in the remaining portion is less than the diameter
of the coil springs.

4. A machine for the surface treatment of continnous
pitch coil springs comprising a horizontally disposed roll
cluster having a feed end at one end portion and a delivery
cnd at the oppesite end portion and including a support
roil and a pair of guide rolls located ahove the support
roll and in which the rolls are spaced one from another
to define an opening therebetween greater than the diam-
eter of the coil springs, said suppert rofl having annular
ribs extending cutwardly radially from the periphery and
axially spaced apart by an amount corresponding to the
pitch of the coils of the coil springs, means for rotating
the rolls in the cluster in a direction to impart turning
movement in one direction to the coil springs Iocated
therebeiween and for advancing the coil springs from the
feed end to the delivery end, and means for throwing
solid particufate material into the roll cluster in the area
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tetween the feed end and the delivery end for ensagement
with the sorfaces of the coil cprings advanced therebe-
tweer.,

5. A machine as claimed in claim 4 in which the means
for throwing solid particulate material inta the roll clustzr
comprises cenirifugal whezls mounted above the roll
cluster and in alignment therewith and means for feeding
the particulate material to the wheels,

6. A machine as clumed in claim 4 which includes a
coilector below the roil cluster {or receiving the partisu-
tate material and other solids, a separator for separating
{ ate treating material from the other solids,
means for transferring the particulate material and other
solids frem the collector to the separator, and means for
feturning the separated treating material from the sep-
arctor to the throwing means.

7. A mactine as claimed in elaim 4 which includes a
housing about the roll cluster between the feed end and
the delivery end.

8. A machine as claimed in claim 4 in which the quide
rolls having a main body pertion are spaced one from the
other and from the support roll by an amount less than
the diameter of the coil springs processed therebetween.

9. A machine as claimed in claim 8 in which the gnide
rolis are of smaller diameter at the feed end portion and
at the delivery end portion whereby the spaced refation-
ship therebefween and between the support rall is greater
than the diameter of the coil springs to enable the coil
springs to be inserted radially into the roll cluster at the

ree end aad to enable the coil springs to be removed
tom between the 1oll clusier at the delivery end.
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