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"UNITED STATES

1,663,499
PATENT OFFICE.

EDGAR ¥. HATHAWAY, OF WELLESLEY, MASSACHUSETTS, ASSIGNOR TO SHAWMUT
ENGINEERING COMPANY, OF ‘BOSTON; MASSACHUSETTS, A CORPORATION OF MASSA-

CHUSETTS.
MACHINE FOR AFFIXING FERRULES
Application filed April 11,

This invention relates to the application
or affixing of metallic ferrules to the ends of
a barrel or roller of a yarn-spool, such, for
example, as is used in Axminister tube-
frames, and is intended to provide a simple
and efficient means for securing the ferrules
upon rollers with a suflicient degree of tight-
ness to insurc -against their accidental Te-
moval or displacement, and- also-to secure the
accurate positioning of the ferrule upon the
roller so that the ferrule, when applied, may
project a predetermined and umform . dis-
tance beyond the end of the roller.

The invention is particularly directed for

5 producing the type of yarn spool having a

wooden barrel united to a flanged metallic
head by means of a ferrule secured to the
end of the barrel and projecting the proper
distance beyond the end of the wooden barrel
or roller to receive interiorly the attaching
flange or concentric boss of the metallic head.
A common fault found with this class of
spoocls is that under the influence of atmos-
pherie conditions the ferrule and the head
become loose on the roller, thus interfering
with the proper functioning of the device
and materially shortening its life. The pres-
ent invention overcomes this trouble by pro-
viding means by which the ferrule is quickly
and easily applied to the wooden roller by
substantially compressing the end of the
roller, as it is telescoped into a ferrule of
smaller diameter than the normal diameter
of the roller, so that by such compression
the natural expansion of the wood exercises
a powerful and durable grip upon the fer-
rule which -cbviates the trouble heretofore
experienced due to the working loose of the

ferrule. Furthermore, the means for apply-

ing the ferrule are so arranged that the in-
sertion of the ferrule to an exactly predeter-
mined peint is always effected.

Generally speaking the invention em-
braces the combination of a ferrule-support-
ing means in association with a co-axial
roller compressing die, and means for fore-
ing together the contracted end of the roller
into a ferrule of corresponding diameter.
To facilitate the removal of the ferrule-
capped roller, the roller-compressing dies
are mounted in separable jaws by providing
means for causing these jaws to open -auto-
matically, When the compressed end of the

TO. WOODEN ROLLERS OR THE LIKE.
1927. - Serial No. 182,763.

roller has penetrated a predetermined dis-

tance into the ferrule, I not only increase the:

efliciency of the machine but also provide
means which serve as an automatic Signal
to notify the operator that the roller has.
been inserted to the predetermined depth
into the ferrule. ’
- These and other features of the invention
will be particularly described in this specifi-
cation and will be defined in the claims here:
to annexed. =

In the accompanying drawings T have illus-.
trated one form of construction and arrange-
ment embodying the principles of this inven-
tion as applied to a double acting machine,
that is, a machine for applying both ferrules
simultaneously to the roller. T

In the drawings: ' L

Figure 1 is a plan view of the complete
machine. ‘ o

Figure 2 is a side elevation thereof show-
ing the roller in position for treatment.

Figure 3 is a similar side elevation show-
ing the roller being telescoped into the ends
of opposite ferrules.

Figures 4 and 5 are detail end elevations
showing the dies and their holding jaws in
closed and’in open position, respectively.

Figure 6 is an enlarged detail view in ver-
tical central section showing the position of
the roller ‘and of the ferrule as thess parts
are about to be. telescoped together by the ac-
tion of the compressing die. :

Figure 7 is a rear elevation of the left
hand end of the machine, according to

“Figure 1.

Figure 8 is an end elevation of a portion
of the jaw-opening mechanism.
- Figure 9 is a horizontal section of the
head shown in Figure 7 on the axial center
of the machine. ’
Figure 10 is a detail view showing the
spool-head and the spool barrel with affixed
ferrule in juxtaposition ready for assem-
blage. : ;
In-the practice of this invention, accord-
ing to the form illustrated, I provide a hori-
zontal bed-plate 1, having projecting side

'ribs or flanges 1*, forming slide-ways for the

movable carriages of the machine. Near
the left hand end of the machine is. mounted
a fixed head 2 which may be located at any
convenient distance from the end of.the ma-
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chine and connected with said fixed head 2,
by means of return springs 8% is a slidable
carriage 8. This carriage is provided with
parallel spaced uprights or bearing brackets
4, carrying a horizontal fulcral pin 5 on
which are pivotally mounted or fulcrumed,
by overlapping hinged joints, an upper die-
carrying jaw 6 and a lower die-carrying jaw
7 which, when placed together, are trans-
versely bored to receive an annular com-
pressing die 8, one half of which is secured
in the opening of the upper jaw, the other
half being secured in the opening of the
lower jaw so that, when the two jaws are
brought close together into operative posi-
tion, the die forms a complete circle having
an interior convergent wall whose larger
end is of a diameter somewhat larger than
the interior of the ferrule shown ot 2 in Fig-
ure 6, and whose smaller end corresponds to
the internal diameter of the ferrule, the
function of this die being to compress the
wood or other compressible material of
which the roller 4 may be made, so that it
can telescope into the interior of the ferrule
2 as the end of the voller is forced endwise
through the die and into the ferrule. The
upper jaw 6 is provided with a locking latch
9 whose upper end forms a handle for con-
venient manipulation, and whose lower end
is cut away to form z hoolk or shoulder at 9*
to interlock with a co-acting undercut shoul-
der formed in the front end of the jaw 7 so
that, when the two jaws are moved together,
the latch will hold them in closed -position
until it is released cither by hand or by auto-
matic means, presently to be described.

The jaws are automatically thrown open
by means of a. spring-pressed plunger 21,
mounted in the upper jaw 6 and thrusting
against the top face of the lower jaw 7.

At the left-hand end of the bed 1 is mount-
ed an upright or standard 10 which is bored
in coaxial alighment with the opening
through the die-carrying jaws when the lat-
ter are in operative position. In this co-
axial bore is mounted =z cylindrical bushing
11, secured against endwise movement by
any suitable means, such as a key 11%, and
centrally bored to receive a slide-pin 12,
which forms part of the jaw-releasing mech-
anism. The outer diameter of the bushing
11 is appropriate to penetrate the interior of
the ferrules that are to be applied to the
rollers. Swrounding the inwardly pro-
jecting end portion of this bushing 11 is a
collar or washer 13 which, as will be here-
inafter explained, receives the end thrust of
the ferrule and whose width determines the
distance which the ferrule is to project be-
yond -the end of the roller, as shown in Fig-
ure 10, when the ferrule is affixed, such dis-
tance being varied by the substitution of
thrust-collars 13 of different widths. The
wider the thrust collar the more nearly its
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ferrule-engaging thrust face approaches to
the end of the bushing 11 and, consequently,
the less, in such case, will be the projection
of the affixed ferrule beyond the end of
the wooden roller. When using the same
washer this distance will always be uniform
for all ferrules applied thereby.

To facilitate the removal of the roller
with its affixed ferrule, the die-carrying
jaws, as well as the two halves of the die, are
made separable to allow them to open apart.
By providing automatic means that will
open the die when the compreszed end of the
roller has telescoped into the ferrule for the
predetermined distance, I both expedite the
action of the machine, relieving the operator
from this work, and also inform the operator
when the requisite degree of telescoping has
been effected.

Since the inner end of the head or bush-
ing 11 telescopes into the ferrule being ap-
plied to the roller, and the end of the feriule
thrusts against the collar 13, it will e ob-
vious that when the wooden roller is forced
inside the ferrule, until its outer end en-
gages the projecting end of the pin 12, the
pin 12 will recede, under the pressure of the
wooden barrel, until it lies Hush with the
end of the bushing 11, when no further
movement of. the roller can take place. This
slidable pin 12 exerts its outward thrust
against one arm of the angle-lever 14,
mounted to rock upon a vertical axis 15, and
preferably having adjustable engagement
with a rock-arm 16 through the medium of
an adjustable thrust-screw 14°, arranged to
engage the lower face of said rock-arm 16,
so that, as the ¢lide-pin 12 is moved out-
wardly endwise it rocks the rear arm of the
angle lever 14 forwardly, which movement
1s transmitted through the adjustable thrust-
screw 14* to the arm 16. The arm 16 has
its free end abutting against a releasing pin
20 which passes from front to rear through
a bored pussage in the lower jaw T, so that
the forward end of this pin member engages
the lower end of the hook-latch 9 and, by
its forward movement, pushes said hook out-
wardly until it is released from the over-
hanging shoulder with which it is inter-
locked. As soon as such release of the hook-
latch takes place, the jaws spring apart or
open by reason of the thrust of the jaw-open-
ing pin 21.

It will, therefore, be seen that the roller y
can be forced through the compressing die
8 Into the associated or juxtaposed ferrule a
until the wooden roller abuts against the
bushing 11, which forms a positive stop
against its further movement, and that this
will leave the ferrule projecting beyvond this
end of the voller a distance equal to the lon:
gitudinal distance from the end of the bush-
ing 11 to the adjacent face of the washer,
while at the same time the parts are so pro-
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portioned that when the roller abuts against
the end face of the thrust-bushing 11 the
slide-pin 12 is forced into the point where
the latch is released through the interme-
diate connections just described.

On the carriage 3 is mounted a roller-rest
or bracket 3% mnotched or recessed at its
upper end to support the roller in substantial
ahonment with ‘the compressing die when
the die is closed.

It will be observed that both- dle -carrying
jaws are pivoted, the reason for this being
to allow a certain floating movement to the

“die when in operative position to permit the

die to accommodate itself concentrically to
the circumference of the roller that s being
forced into it so as to give equal compres-
sion all around the end of the roller. As
soon as the die is opened in the manner de-=
seribed, or in any other suitable manner, the
end thrust of the roller against the die ceases
and the carriage 8 is allowed to return to its
initial position under the influence of the
retractile springs 8% When moving to re-
turn position the lower jaw of the die rides
against the inclined face or: cam face of a
cam member 2* that is secured:to the fixed
head 2, so that both jaws, the top one by
gravity and the other by the cam action
exerted on its return, are brought to closed
position in central or coaxial alignment with
the ferrule-supporting members 12 and 22.
It will be understood that the ferrule =, as
shown in Figure 6, is inserted in the outer

5 end of the bore formed by the two jaws 6

and 7, beyond the recess:'in which the die
sections 8 are mounted; so that as the car-
riage 3 is ‘moved-outwardly the ferrule: en-
circles the bushing 11 ‘and comes to rest
against its thrust collar or member 13. It
will also be understood that the movement
of this carriage is initially by the-end thrust
of the wooden roller 9 against the contract-
ed ‘interior wall of the die until the ferrule
abuts against the thrust-receiving abutment
member 13 which arrests the movement-of
the carriage but allows the continued move-
ment of the roller until its end face abuts
against the -end face of the bushing 11.

At the opposite end of the bed I provide
another movable carriage 23 ‘on . which are
mounted upper and lower jaws 6 and 7, car-
rying die sections 8, exactly similar-to that
already ~described and shown in Figure 6,
except, of course, that the position of the die
is reversed to bring its larger end facing

- opposite the head so as'to engage the edge
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of the interposed roller 9. The mechanism
for releasing these jaws is a duplicate of
the mechanism already described and com-
prises an angle arm 14, adjustable thrust or
tmnqmittincr screw 14% and an intermediate
rock-arm 16 -engaging the latch-releasing
pin 21, but it will be understood that. these
parts are mounted on the carriage 23 and

2

travel with it. Like carriage 3, the carringe
23 carries a roller- suppmtmfr standard 23v.
The carriage 23 carries an upright standard
25 which is-bored transversely in axial align-
ment with the bore in the standard 10. In

“this bore is mounted a slide-rod 26, which
extends a considerable distance bey ond the

outer end of the carriage and passes through
a fixed head 30, which is also bored to form
a bearing for the outer end of the slide-rod
96. Below this transverse bore in the head
30 is mounted a shaft 81, carrying actuat-
ing arms or handles 32, said arnis being pro-
vided with a pinion 33 mtermeshmcr with
rack 26% formed on the lower side ‘of the
slide-rod 26.

‘This slide-bar is also slotted or cut
through transversely, as shown at 26% to
receive the forwardly projecting arm of the
angle lever 14 and the slide-rod also car-
rles, in its inner end, a slide-pin 22, having
loose . pivotal connectlon with the forwar
arm of -the angle lever 14, precisely as does
the slide-pin 19, as above described.

Rotation of the pinion shaft 31 in a coun-
ter-clockwise direction causes the slide-bar
26 to travel inwardly toward the opposite
head. At .its inner end this slide-bar has
a projecting portion 27 adapted to fit into
the adjacent ferrule, and around this tele-
scoping thrust member 27 is a collar 28
which supports the end thrust of the ferrule.

A cam-block 29, corresponding to the cam-
block 2%, acts to restore the lower jaw 7 to
normal posmon when the carriage 23 is re-
tracted ‘to idle position to allow the inser-
tion ‘of another roller to which ferrules are
to be applied.

It will, therefore, be scen that the two ends
of the machine differ only in. that the first
carriage is actuated by means of thrusts
transmitted through the roller y from the
second carriage, w thh 1s actuated by means
of the rack and ] pinion to exert an end thrust
on its supported ferrule which is transmitted

to the opposite ferrule, so that both fer-:

rules are forced on the opposite ends of the
wooden roller simultaneously. Even should
one. feriule reach its predetermined limit of
movement . on the_roller before the other fer-
rule does, the successful operation of the
machine is not affected since the movement
of the actuating carriage is continued until
both ferrules are forced home and both com-
pressing dies are opened to permit the re-
moval of the roller to which the ferrules
have been thus attached.

What I claim is:

1..In a machine for applying ferrules to
wooden rollers; the combination with a sup-
porting -bed- phte, separable die-carrying
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jaws mounted in axial alignment, ferrule-

supporting  abutments mounted in -coaxial
alignment with said die-carrying jaws, and
means for forcing one abutment and its as-
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sociated jaws toward the other and thereby
force the ferrules over the opposite ends of
an interposed roller. .

2. In a machine for applying a ferrule to
the end of a wooden roller, the combination
with ferrule-supporting means, a roller-com-
pressing die arranged in juxtaposition to
said supporting means and means for tele-
scoping the end of the roller into the com-
pressing die and thereafter forcing said com-
pressed end of the roller into the adjacent
ferrule. 7

3. In a machine for applying ferrules to
the ends of wooden rollers, the combination
with ferrule-supporting means, a hollow
convergent die arranged adjacent to said
ferrule-supporting means, one end of said
die being of a diameter to receive the end of
a roller, the other end being of smaller di-
ameter than the end of the roller to be treat-
ed and corresponding to the interior di-
ameter of the ferrule, and means for forcing
the roller through said die and into the
adjacent ferrule after the end of the roller
has been compressed by the die to a diameter
permitting it to enter the ferrule.

4. In a machine for applying ferrules to
the ends of wooden rollers, the combination
of a ferrule-supporting abutment, a coaxial
roller-compressing die arranged adjacent
thereto, said die having a convergent interior
wall whose smaller end corresponds to the
interior diameter of the ferrule and whose
larger end is sufficiently large to veceive the
end of a roller of compressible material that
is of substantially larger diameter than the
interior diameter of the ferrule, and means
for forcing the end of the roller into the fer-
rule a predetermined distance.

5. Tn a machine for applying ferrules to
the ends of wooden rollers, the combination
with ferrule-supporting means, of coaxially
arranged roller-compressing die sections lo-
cated in juxtaposition to said ferrule-sup-
porting means, means for forcing the end of
a roller through the compressing die sec-
tions with the ferrule, and means acting
when the roller has telescoped a predeter-
mined distance into the ferrule to open the
(ie sections apart to permit the removal of
the roller and its attached ferrule.

6. In a machine for applying ferrules to
thie ends of wooden rollers, the combination
of ferrule-supporting means and a sectional
roller-compressing die arranged coaxially in
juxtaposition, means for forcing the end of
a roller through said die into an aligned fer-
rule, and means actuated by the thrust of
the advancing roller, at a predetermined
point, to open the sectional die to permit re-
moval of the roller and its affixed ferrule.

7. In a machine for applying ferrules to
the ends of wooden rvollers, the combination

with ferrule-supporting means, of a roller-

compressing sectional die coaxially aligned
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with said supporting means, said die being
mounted to travel axially a predetermined
distance toward a thrust-supporting abut-
ment, means for forcing the end of a roller
through the die into the aligned ferrule
until the roller reaches said abutment, and
means actuated through the .agency of the
advancing roller to open the die when the
roller reaches said abutment.-

8. In a machine for applying ferrules to
the ends of wooden rollers, the combination
of an .axially arranged roller-compressing
sectional die, a thrust member arranged co-
axially with the "die to support the end
thrust both of a ferrule.and of a roller
forced into the ferrule, and means for fore-
ing. the end of a coaxially disposed roller
through the die and into the ferrule for a
predetermined distance: dependent upon the
position of the end of said thrust member
with relation to the ferrule.-

9. In 2 machine for applying ferrules to
the ends of wooden rollers, the combination
with o movable carriage, of roller-position-
ing means, a sectional roller-compressing
die pivotally mounted on the carriage to ac-
commodate itself to coaxial alignment with
a-roller supported on the positioning means,
a thrust member located on the opposite side
of the die from the roller, and means for
forcing the end .of a voller through said
compressing die into a ferrule that is en-
gaged by said thrust member and sustained
against end thrust thereby.

10. In a machine for applying ferrules
to the ends of wooden.rollers, the combina-
tion of two movable die-supporting carri-
ages, of coaxially arranged roller-compress-
ing dies mounted on the respective carriages,
ferrule-recetving thrust members mounted in
coaxial alignment with said dies, and means
for advancing one carriage toward the other
to simultaneously force two properly. posi-
tioned: ferrules over the opposite ends of a
coaxial interposed roller for predetermined
distances. '

11. In a machine for applying ferrules to
the ends of wooden rollers, the combination
of two axially aligned  roller-compressing
dies, one movable axially toward the other,
a pair of coaxially disposed ferrule-receiv-
ing and thrust-sustaining members located
in proximity to the respective dies, oune
thrust member being movable toward the
other, and means for forcing one. die and
its adjacent thrust member toward the other
to compress the ends of an interposed axial
roller of normally larger diameter than the
inside of the ferrules, and to force the rollers
ends so compressed into their respective fer-
rules.

19. In a machine for applying ferrules to
the ends of wooden rollers, the combination
of roller-supporting means, of roller-com-
pressing sectional dies movably mounted in
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coaxial alignment with an interposed roller,
ferrule-receiving end thrust members, and
means for automatically opening each sec-
tional die when the roller end compressed
thereby has telescoped into its adjacent fer-
rile a predetermined distance.

18. In a machine for applying ferrules to
the ends of wooden rollers, the combination
of two relatively movable die-supporting
carriages, roller-compressing dies mounted
on the respective carriages in axial align-
ment with cach other and with an interposed
roller; means for positively advancing one
carriage toward the other to force the dies
over the opposite ends of an interposed
roller, ferrule-engaging end-thrust members
arranged in axial alignment with said dies
to cause the ferrules to telescope over the
compressed ends of the roller, the second
carriage opposing a yielding resistance to

S

the positively advancing carriage, and means
for returning the second carriage to initial
position after the ferrules have been applied.
_ 14. Tn a machine for applying ferrules to
the ends of wooden rollers, the combination
with a sectional roller-compressing die, of
an-axially disposed ferrule-engaging thrust
member, means for forcing the end of ‘an
axially disposed roller thiough said die into
a ferrule engaged by said thrust member,
die-opening mechanism arranged to be set
in action by the end of the roller advane-

ing inside said ferrule, and means for ad-

justing the die-opening mechanism to cor-
relate its die-opening action to a predeter-
mined penetration of the roller into the fer-
rule. '

In witness whereof, I have subscribed the
above specification.

EDGAR F. HATHAWAY.
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