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UNITED STATES PATENT OFFICE.

HENRY E. KAY, OF FALL RIVER, MASSACHUSETTS.

IMPROVEMENT IN MACHINES FOR MAKING SPOOLS.

Specification forming part of Letters Patent No. 214,300, dated April 15, 1879 ; application filed
July 18,1878,

To all whom it may concern :

Be it known that I, HENRY E. KAy, of Fall
River, in the county of Bristol and State of
Massachusetts, haveinvented certain new and
usefnl Improvements relating to Machines for
Making Spools; and I do hereby declare that
the following is a full and exact deseription
thereot, :

The machine is more particularly adapted

for manufacturing the small spools used for

containing fine silk, cotton, and other threads
for sewing. The wood is supplied in long
sticks, and is turned out in the form of per-
fectly-finished spools.

I combine three sets of mechanism. The
wood, which should be clear stuff of a proper
character, is previously rednced by sawing, or
otherwise, to sticks of a uniform square sec-
tion. These are introduced in square holes in
The machinesubsequently
takes care of the whole. The holders contain
feeding-clamps andholding-clamps. Thefeed-
ing-clamps reciprocate and move the sticks
through the holding-clamps. A movement of
the stop ‘against which the end of the stock
abuts induces a slight return motion of the
stick, which causes the holding-clamps to
gripe very firmly. At one point in the revo-
lution of the wheel the holder is engaged with
a gearing, which causes it torevolve. At this

- period a cutter revolved alongside redaces the

protruding square part to a cylinder a little
longer than the blank required. At another

point in the revolution of the wheel each |

holder presents its stick to the action of a cir-
cular saw, which severs it. The separated
blank is held between guides, one or both of
which should spring so as to clamp it with
Jjust sufficient force. Each blank as it arrives
pushes forward the blanks previously held.
The blanks are thus delivered successively,
and are received in deep notehes in a revoly-
ing carrier. As they are carried around they
are held firmly by an inclosing-cage. A suit-
able boring device is mounted and revolved
alongside, and is operated with an end mo-
tion, which causes it to bore the proper hole
longitudinally through the center of each
blank and retire. Further motion of the
wheel carries the blank between two planing-
disks, which are firmly seton a single shaft at

the proper distance apart, and rapidly re-
volved. These planers take off a little from
each end, and leave the blank with both ends
smoothly finished.

The continued motion of the notched car-

[ rier causes each blank to be lifted out of its

notch by the action of an inclined piece which
roots under it and sets it free to descend easil y
in a plane and rest in a hook atthe lower end
thereof. Here it is seized by the third set of
apparatus. Two winged mandrels are pro-
truded simultaneously, one at each end, fromn
the third set of revolving apparatus, and the
mandrels being acted on by a belt cause the
blank to berapidly turned. Thus conditioned
it passes first in contact with a revolving cut-
ter, which removes the wood down to the size
and style of spool required.

It will be understood that the eylinder in
the first instance should be a little larger than
the rims of the spool, so that this cutter re-
moves a little from the whole exterior, and
gouges out the cavity to receive the thread,
allnearly to the proper form. The progressive
movement of the carrier, with the spools rap-
idly revolving, carries them near one or more

Stationary cutters, which give the perfect

form, after which the withdrawal of the winged
mandrels sets thefinished spool free and allows
it to drop.

The operations are performed with a high
degree of perfection; the parts are few, the
motions simple, and the work is so distrib-
uted that all the parts are likely to be durable.

The following is a deseription of what I con-
sider the best means of carrying out the in-
vention,.

The accompanying drawings form a part of
this specification.

Figure 1 represents an end view, Fig. 2 a
plan, Figs. 3, 4, 5, and 6 represent sectional
views, of apparatus constructed according to
my invention. Fig. 7 represents a diagram of
the gearing. TFigs. 8, 9, and 10 represent de-
tailed views of parts on a larger scale.

Similarletters of referenceindicatelike parts
in all the figures.

A is a fixed frame-work of cast-iron or other
suitable material, certain parts being desig-
nated by additional marks," A!, &c., when nec-
essary. The motive power may be commu-
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nicated to all the parts from a single belt, if
desired; but I will describe them as received
through separate belts.

The first set of holding and carrying mech-
anism is supported on a stand, A'. B is a shaft
turned slowly by appropriate: gearing acting
on a spur-gear wheel, B'. This shaft projects
or overhangs largely at the other end. A fine
serew-thread, b, is formed thereon. On this
is engaged a sleeve, C, threaded on its exte-
rior with threads of exactly double the pitch
of the internal thread. A large wheel, C, is
fast on thesleeve C. A stout sleeve, D, carry-
ing two wheels, D! D}, is mounted on the ex-
terior of the sleeve C. The parts C D and
their connections revolve with the shaft B,ex-
cept for the adjustments, to be hereinafter de-
scribed. -

The wheels D' D' form bearings for three
hollow revolving carriers, E E E. The hollow
interior of each carrier is square and a little
larger than the sqnare sticks of wood x which
are inserted. Kach carrier E has a holding-
spring, e, formed with a sharp edge and
adapted to engage strongly with the wood x.

Fis a ring encircling each carrier ¥, and
capableofsliding lon gitudinally thereon. Two
sharp-edged clamps or dogs, ff, fixed to the
ring F, extend inward through slots in the
carrier E, and act on opposite sides, or rather
on opposite corners, of the inclosed wood .

A?is a cam-piece fixed on the framing A,

and presenting an inclined face to the rings’

F, which moves them to the right. This
moves the clamps or dogs f to take a fresh
hold on the inclosed wood xr. G is a reverse
cam-piece, which, so faras it maintains a fixed
position, acts on the rings E and moves them
to the left. This movement feeds the wood r
forward by the action of the clamps f, which
engage with it.

I adapt these parts to induce an excess of
feeding motion, and allow the cam-piece G to
yield Dy the action of a spring, G, or other
suitable yielding means, for purposes which
will presently appear.

The wheel C’ carries three movable stops, H,
each capable of an end motion thercin as it
moves in contact with a cam-piece, A Each
movable stop II is subject to the action of a
spring, k, which tends to move it out or away
from the wood x, which at each {eeding move-
ment of the corresponding ring F is thrust
against it.

Each movement of a ring, F, to the left,
under the action of the cam G, moves the con-
tained wood x until its end abuts against the
corresponding stop H. When the wood is
thus arrested and the ring F canno longer
move to the left, the cam-piece G commences
to move to the right by the yielding of its
spring G’, and thus allows the revolution to
proceed.

When the ring F is moved again to the
right it leaves the wood z held lightly by the
dogs f. At this stage the stop-piece H moves
a little to the right by the action ot the cam-

piece A3 This induces 3 slight backward
movement of the wood x, and sets the clamp
¢ into the wood z firmly.

There is a spur-gear wheel, E!, on each car-
rier E. At one stage in its revolution this is
engaged by another gear-wheel, E?, on a sepa-
rate shaft, E3, driven by a belt from any con-
venient source acting on a pulley, E*. This
shaft 3 and its connections are supported on
a stand, A4 and from the time it is engaged
rotates each holder E in its bearing.

The inner face of the cam-piece A?is also
toothed, and as the holders E are brought
around beneath it those teeth engage with
the gearing E' and compel the holder and its
contents to rotate slowly. This enables the
saw to divide the wood completely without
cutting beyond the center.

A5 is another portion of the fixed frame-
work, which supports a shaft, I, carrying a
cutter-wheel, I'. This is nearly in line with
the shaft E’, and receives motion through a
belt from any convenient source of power act-
ing on a pulley, I>. The cutter-wheel 1'is a
little wider than the lengthof a spool. It re-
duces the projecting end of each piece of wood
to a eylindrical form. .

Bearings A7 A7 support the arbor J of a
circular saw, J', which is rotated by a belt
from any convenient power acting on a pulley,
J2. The revolution of the wheels D!, with their
contained carriers E, subjectsthe several pieces
of wood z to the action of this saw, which
severs them. The saw-arbor J (made by these

means) may be raised and lowered by the nuts-

af a7 on the bolts AS to adjust the work, or to
allow for the gradual contraction of the diam-
ter of the saw with each successive sharpening.
The saw, with its supporting parts, may be
adjusted to the right or left by slacking the

| nut a' on the bolt a, tightening it again after

the desired position is attained, as will be
obvious.

The length of the spools may be varied
within narrow limits by trimming off more or
less at a subsequent stage of the operation.
When it is desired to make great chaunges I
set the sleeve C free, and turn it more or less
relatively to the other parts, and again secure
it. By this means I move the sleeves C and
D relatively to each other, moving the sleeve
D to the right to exactly the same extent that
I move the wheel C’ to the left, or the reverse.
This follows from the relation of the screw-
threads, as above deseribed. One complete
revolution of the sleeve C moves it to the left
to the extent equal to the pitch of the small
threads by which it engages with the shaft B,
while it moves the sleeve D to the right to an
equal extent, by reason of the greater pitch of
the threads by which it engages therewith.

It is important to hold these parts very
firmly relatively to each other, except when
they are required to be moved for this adjust-
ment. I make a slot, d, of sufficient length in
the sléeve D, and insert an eyebolt, D% I
then introduace a longitudinal bolt, D? throu gh

~a
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this eyebolt D? and through holes provided
in the wheels D! D% T also extend this longi-
tudinal bolt across the space between these
wheels and the wheel C/, and engage it in a
hole in the wheel C/. So long as this bolt is
in place the parts are firmly held. A pinch-
ing-screw, D4, maybe inserted to hold the bolt
D3 securely.

‘When it is desired to adjust for a different
length of spool, the screw D* is partially re-
moved and the bolt D®drawn out. That leaves
the eyebolt D? at liberty to be removed by any
suitable wrench, and when this is done the ad-
justment may be effected by tarning the wheel
C’ and consequently the sleeve C, as many rev-
olutions as may be desired. In caseit isever
required to stop with a half or quarter turn of
the parts, additional holes must be tapped to
receive the eyebolt D% -In other respects all
will be secured as before.

The provision by the yielding eam-piece G,
for feeding or trying teufeed twice as much as
the length of the longest spool, is important
when the last end of a stick is being used up.
It will be understoed that the square sticks,in
which form the wood is introduced, will never
cut up, except by accident, into an exact num-
ber of spools with no remainder. There will
usually occur a piece at the end which is too
short to make a spool. The sticks of wood
follow each other, and as the front end of the
next stick pushes out from the carrier E the
short piece which remains from the last stick,
the-latter will drop down idly, and then the
advantage of the double-length feed becomes
available by feeding. the new stick forward
enough to compensate for the loss of that piece.
The machine will always, in such cases, feed
the new stick forward enough .to thrust its
front end against the stop H, and a good spool
will be made every time.

The main portion of what I term ¢the sec-
ond set of mechanism” is supported on a shaft,
K, which is mounted in bearings on stands A#?
A% fixed on the main frame A. Itis turned
by the aid of the gear-wheel K1, and has a mo-
tion uniform with the shaft B. The attached
mechanism carries the spools and bores the
holes. "An auxiliary part which planes the

. ends is mounted on ashaft, L, supported in

bearings A,

K?is a deeply-notched wheel, keyed on the
shaft K, and adapted to receive the blanks
2, and to carry them around within a fixed
casing, A", which T have, in my experiments,
formed separately from the stand AJ, close by,
but rigidly secured thereto, so that it, in ef-
fect, forms a part thereof. This cage incloses
the wheel K2 so closely as to press constantly
on the outer side of the spool-blanks #in being
traversed around with it. This insures that
they are held with firmness to allow the bor-
ing and planing operations.

The shaft K carries two firmly-fixed wheels,
K?® K3, which form bearings for boring-arbors
M, which carry boring-bits m, and are driven
by the aid of a cross-belt, M?; from the driy-

ing-pulleys O/ on the main driving-shaft O.
This belt runs on the small pulleys M! of the
several arbors, imparting arapid rotatory mo-
tion. / .

A tightener, M*, mounted as shown, may be
employed, and may be adjusted as required,
to aid in maintaining contact of the belt M2
with the several pulleys M! as they are car-
ried slowly around by the revolutions of the
wheels K2

I provide means for imparting an endwise
motion at the proper time to each boring-ar-
bor M. The end of each farthest from the bit
m is turned to produce a button, M? which
slides around in a eoncentrie undercut groove,
a®in the stand A% This groove extends more
than half-way around, and so long as a given
button, M? is in groove a® there will be no
longitudinal motion of the corresponding bit.

N is a novable piece which is reciprocated
transversely of the machine, and which has a
groove, n%, corresponding to the groovea®. At
certain periods this piece Nis in such pdsition
that its groove #»? forms a continunation of the
groove af, and in effect the two form a contin-
uous circular groove in one plane; but so soon
as a button, M? has been fairly received in
the groove n»° the entire piece N is moved to
the right, inducing a corresponding axial mo-
tion of the connected arbor M and its bit m.
This effects the boring,.

The motion of the piece N is effected Ly the
aid of a lever, N!, which turns on a center, n,
below the main platform A, and is engaged
with the piece N by the aid of a suitable pin,
N?, A projection, N? on the under face of
this lever is engaged by two face-cams, N* N3,
fixed on the shaft N€, which, by the ratio of
the gearing, makes three revolutions for every
one revolution of the shaft K.

The form of the casing A'lis indicated in
the drawings. It is nearlya complete disk on
the right-hand side and nearly a complete
ring on the left-hand side, these parts being
rigidly connected at a few points. Consider-
able portions of the disk and ring, respectively,
are cut away, as shown, to accommodate the
planing-wheels L? I2. These wheels, properly
provided with plane-irons and passages for the
chips, as will be understood, are rigidly set
on the shaft L, at just the required distance
apart. They atre revolved constantly by a belt
from any convenient power running on the
pulley L!. They remove a small quantity of
the wood by a clean-entting action, and leave
the ends of the spools nicely finished.

A" is a lifter or tongue, which I sometimes
term a “plow.” It is a fixed piece which ex-
tends down into a deep circumferential groove
formed around the wheel K% ‘When, by the
rotation of the wheel K?, a blank, x, has been
carried around to the proper point, the tongue
A¥ forces it out from its proper notch, and
leaves it at liberty to be.taken to the next set
of mechanism.

The third and last set of mechanism rednces
the yet cylindrical mass of wood to a finished
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spool. It operates by the aid of a shaft, I,
turned by a gear-wheel, ', which Iatter is
larger than the gear-wheels B/ K. This has
a slower motion than the other sets of mech-
anism.

The shaft I’ is supported on stands AP AY,
which are provided with adjustable attach-
ments to,control the mandrels, as will pres-
ently appear. The shaft I’ carries two sets of
firmly-tixed wheels, P2, which form bearings
for two sets of mandrels, R.  These mandrels
are each provided with pulleys R’, which re-
ceive motion from Dbelts Q,leading from the
driving-pulleys O’.  On theinner end of each
mandrel R is a center, r, having sharp wings,
which, when the centers are thrust into the
bole in a spool, one center, », in one end and
the opposite in the otherend of the same spool,
take a firm hold and compel the spool to re-
volve rapidly therewith. The mandrels R
have an end motion. They close together and
engage their respective centers » in the ends
of each spool as it liesin the hook-formed lower
end of the inclined trough or guide p p’. This
trough stands in a proper position to receive
the spool-Dblank when it is gently expelled
from the previous set of mechanism. The
blank on being expelled by the plow Al en-
ters this short slide p, and descends freely un-
til it restsagainst the hook p/. Here it stands
favorably to receive the centers r as they are
thrust inward. After a pair of the centers r
have moved inward and engaged with and
lifted a spool, they enter farther and obtain a
very firm hold, all the time turning rapidly,
and causing the spool to revolve with them.

A skeleton framing, A", in the form of a
double fixed ring encireles the central portion,
as represented.

T is a cutter-shaft, supported on the framing
A" turned rapidly by a belt from any conven-
ient power working on a pulley, T, It car-
ries a cutter-wheel, T2 As the spools held
and rotated by the centers r are traversed past
this point the cutter-wheel T? excavates the
cavity which is to receive the thread. The
spool is now in the right shape, with its hole
and the outer faces of each end finely finished,
but the remaining surfaces arve a little too
large and are rough.

Two fixed catters or sets of cutters, U and
V, are mounted in bridge-pieces A'S, which are
firmly fixed on the framing A", The cutters
are held by pinching-serews w v, They are
kept very sharp, and are adjusted in-such po-
sition that they suceessively remove thin shav-
ings from the rapidly-revolving spools as they
are, by the slow rotation of the shaft I’ and
wheels %, traversed past them. In passing
the cutters U the spool is finished. A with
drawal of the winged centers r rnow liberates
the spool, and it falls into a spout, (not repre-
sented,) to be conducted away ready for use.

The endwise movements ot the mandrels R
are eftected by guides A'™ A" which in sue-
cession engage with a groove in each mandrel
R, The guides A" stand at the proper incli-

nation to cause the mandrels R to move to-
gether. This inserts the winged centers r into
the spool. While the mandrels are traversing
around about half the circle each mandrel R
finds a fixed plane surface, that of the adjust-
able piece Al!7 pressing against its outer ends
to hold it engaged with the spool. Afterward

the inclined guide A'® engages in its groove,

draws the mandrel from its mate, and foreibly
removes its winged center, leaving the spool
free.

All ordinary means should be adopted to
provide for lubrication and other matters gen-
erally known to pertain to rapidly-working
mechanism.

Tubes may be applied for blowing air to re-
move chips. Large tubes with a proper ex-
hausting-fan or analogous means may be used
for removing the chips or shavings by a par-
tial vacnum.

The inclined parts A'" A are adapted to
spring a little to aHow for any displacement
by impertection of the workmanship, wear, or
other cause.

1t will be obvious that the cutters UV may
be thrust forward or set back, made wider or
narrower, or otherwise modified, to treat spools
of different sizes and forms. The cutter-shaft
T may be set out or in by any obvious adjust-
ment. (Notrepresented.) Theinelined trough
p p' may be adjusted up and down and out
and in. The inclined pieces A" A' may be
adjusted. So also may the surfaces which
bear against the ends of the mandrels R.

I provide wheels W, through which the
winged centers » work. Their inner faces are
very truly and smoothly finished to apply
closely to the ends of the spools. These rings
W are held by sliding bolts or guide-rods
lying parallel to the shaft P, and extending
through the wheels 2, On the outer end of
each rod 2 is a button, w’. These buttons are
received in the annular undercut grooves a'?
in the adjustable pieces A" They thus con-
trol the position of the wheel W. The pieces
A perforin this function of controlling the
position of the wheels W in addition to the
function before described of controlling the
end movements of the arbors R. The pieces
A7 are adjustable toward and from each other
Ly means of threaded sleeves Y, which pass
through the stands A AM, The sleeves Y
are turned at will by inserting a suitable pin
in holes provided.

1t will be understood that the shaft P turns
smootlily in bearings in the interior of the
threaded sleeves Y. When the wheels W are
by this means adjusted in the right positions,
the pieces A, and consequently the rods w
and wheels W, are firmly set by tightening the
pinching-serews.

I esteem it an important advantage in my
machine that the wheels do not require to be
stopped to allow any of the operations. Their
motion is continuous.

I claim as my invention—

1. Inaspool-machine, the carriers E, having

il
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interior cavities of rectangular section, in com-
bination with the wheels D1 adapted for use,
with suitable feeding and cuttmO' mechanism,
as herein specified.

2. The gear-wheel E?, revolved as shown, in
combination with the holders or carriers E,
having the gearing E!' on their exterior, and
with the carrying-wheels DY, adapted for use
in a spool-making machine, as herein specified.

3. The moving dog or dogs f, with their
operating means, in combination with the hold-
ing-dog e and the series of holders or carriers
E, carrled around in the carrying-wheels D,
as herein specified.

4. The movable cam G and the provision &/,
for allowing it to yield when required, in com-
bination W1th the rings F, moving dog or dogs
J; holding-dog e, holders or carriers E, and

carrying-wheels D!, as herein specified.

5. The adjubtlng-sleeve() threaded asshown,
to engage both with the shaft B and sleeve D,
in combination with the wheels O/ D!, and
with suitable holding, dressing, and separat-
ing means, as herein speclﬁed

6. The spring guides H, in combination with
the saw J', and with sultable feeding, holding,
and carrying means, adapted to receive the
blank # before it is severed, and to hold and
conduct it away after it is severed, as and for
the purposes herein specified. v

7. The inclosing-cage Al, in combination
with the notched wheel K?, receiving-guide Z,
delivering-guide p p’, and’ boring - bits m, as
herein spemﬁed

8. The inclosing-cage Al in combmatlon
with the notched wheel K2, receiving-gunide Z,
delivering - guides p p’, and end - plamng de:
vices 12, as herein specified.

9. The combination of the end-planing de-
vices L?, axial boring devices m, carrier-wheel
K, holdmg cage A', and clearing-plow A®
Wlth each othel and w1th means for guiding
the blanks in theu' reception and delivery,
substantially as and for the purposes herein.
specified.

10. The moving grooved piece N, in eombi-
nation with the boring-arbors M, rotated, as
shown, on their own axes, and carried around
by the wheels K3, and with means K? for hold-
ing the blanks, as and for the purposes herein
specified.

11. The trough p and hook %/, in combina-
tion with the carrying-wheel KZ? and its con-
nections, and with one or more pair of cen-
ters, r, and mandrels R, arranged and adapted
to serve as and for the purposes herein speci-
fied.

12. The cutter-wheel T? in combination with
the winged centers r and endwise-moving
mandrels R, as herein specified.

13. The adjustable stationary cutters UV, in
combination with the centers », mandrels R,
and carrying-wheels P?% as and for the pur-
poses herein specified.

14. The combination of the roughing cutter-
wheel T? and stationary finishing-cutters U V
with each other, and with the centers », man-
drels R, and carrying -wheels P? as herein
specified.

15. The movable wheels W, adjustable as
shown, in combination with the'centers r, man-
drels R, carrying-wheels P2, and mechanism
for receiving, roughing, finishing, and deliver-
ing the spools, as herein specified.

16. The threaded sleeve Y, in combination
with the adjustable pieces A%, adapted to per-
form the two functions of imparting and con-
trolling the -endwise movements of the cen-
ters r and of holding the wheels"W to press
closely against the finished ends of the spools,
as herein specified.

In testimony whereof I have hereunto set
my name in presence of two subsecribing wit-
nesses. ’

HENRY E. KAY.
Witnesses:

R. M. WINsLOW,
B. . WINsLow.




