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Patented April 10, 1906,
5&11&1 No, 262,553 |

To all whom it may COTLCETT -
‘Be 1t known that I, FREDERICK ARTHUR

' I‘LMHPR of Liowell, 1n the county of Middle-

sex and the Commonwealth of \/Iassaehusettq
have invented certain new and useful Tm-
provements in Caps for Cap Spinning and
Twisting, of which the following description,
‘with the accompanyuw drawings, is a Spec-
fication.

parts

of manufacture, a particularly strong, light,

durable, wperlor cap f01 cap splnning and
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~ of cast metal

twwtuw

PI‘lOl to my Invention caps for spinning

Mld twisting had sometimesbeen made wholly
One may assume that, among

- many others, the caps of the patents indi-
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so soft cast-metal sockcts gradually but irregu-

cated next below were all of cast-iron or other
cast metal: The United States patents to
Thorpe, June 13, 1829; Wardman, No.
328,733, October ?O 1885 and Mﬂson No.
387 ‘3’45 August 7, 1888 and the British pat-
ents £0 Hutchlson No. 5 ,822, July 30, 1829,
and Craven and Cravcn No. 4 406, October
28,1880. Allsuch capswexetluol«:u heavier,
olumsu,r and more quickly deformed by or-
dinary usage than those of my invention. In
their preferred, most common, and more re-
cent form cast-metal caps were shaa:'p at their
thread-guiding edges, as in the United States
patgnt to Stel] No. 133,065, November 12,
To doff these heavier caps was more
tlrcsome to the young girls, some of whom
were mere children, Who were and still are
employed in that work. The greater inertia
of such caps made 1t
to follow the vibrations of their supporting-
spindles and they were more liable to be
rattled shightly upwamd out of close contact

with their supportmﬂ'—splzudlts and made to

dance and turn thereon. 'They were of cast
“metal soft enough to be machined. Their
soft sharp thrua,(_l--m,udmw edges became ac-
cidentally nicked by contactmg with sharp-
edged parts of the spmning-frame and the
;ru.c:ks promoted the breaking down of the
yarn which was being spun. “Their tapering

larly enlarged with use, irregularly dropping

the different caps of the same frame with re-
spect to their bobbins and causing defective
winding of the yam upon bobbins which |

Like ch&racters on the d1 AWINE'S delmte Lhike
= .t seribed a ” thlos

My 1mprovements GO]’lSlbt 111 8 new ar tlgle y O
| tended

subject to continual repairs.
United States patent to Danforth, No 2,575,
April 21, 1842, may have been of this con-

more dlﬂmult for them

chased were composite caps made |

] varied their diameter with their hewht and

especlally upon flanged bobbins or upon fill-

ing-bobbins, hawnﬂ' a conical portion upon

which the first part “of the thréad or Varn was
wound: When such a socket became dented
from collision with the tip of its spindle, 1t
would not fit properly upon the upper por-

tion thereof.
In the British patent to Kean, No. 6,856,

dated July

lo- flier,”” said to be prefer-

ably of thin sheet brass,iron, or tin-plate, in-

cyhindrical, comml sphermdal or of any
other figure of revolutlon but there 1s noth-
Ing In this British patent to suggest that the
ﬂlu was seamless or that 1t lmd or could

have a hardened or tempered edge, and said

device for other reasons is not even suggest-

.W"B of the present invention.

Prior to my invention there was upon the

3, 1835, therc 1S ShOWl’l aud de—'

to be stiff, smooth llﬂ]_’lt and tluly_
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market a cap composed of a cast-iron thim-

ble at the top, a cast-iron ring at the bottom,
and a G()llllectmﬂ*—tube of tm—plate bent into
cylindreal form, “soldered at 1ts top to the

thlmble at its bottom to the ring, and ﬂl()llﬁ'

Its lOllgltudll’l&I joint. This cap rattle

8o

apart at any of the soldered joints and was

The cap of the

struction. ThlS compositecap was anlmprove-
ment upon the cast-metal cap as to lightness,
but it had the disadvantages of that capas to

its lack of hardness where that quality was
“desirable, and the additional disadvantage of

fr equenﬂ}r breaking apart. -

Prior to my invention there was issued the
United States patent to Weiler, No. 185,807,
December 26, 1876, wherein 1t Was pmp@sed
to make GELpS of glass, pressed Into the de-

sired shape, with perhaps metalhic thimbles
having projections upon their exteriors, em-
- badde(l in the glass and adapted to the . Spin-

dles. These caps were too fragile for con-
tinued usefulness; but their mventlon led the
way to the constructmn of all metal caps of
analogous design.

At the time of m‘f invention the best c-.om-_

mercially successful caps which could be pur-
rom steel

tubing with heavy thick iron thimbles burned
and cast into their upper ends. Such a thim-
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ble was provided with the usual spindle-
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socket. After the tube and the thimble had

been united the cap was machined. Finally,
1ts thin sharp-edged thread-guiding end was
tempered and made so hard that it would re-
sist the usual accidental nicking. Ifitslower
end cracked ever so slichtly in being tem-
pered or if 1ts cast-iron thimble contained
small blow-holes which intersected the pol-

“1shed outer surface of the cap, more or less of
the barbed worsted fibers which were being
‘twisted or spun were sure to catch in such

cracks or blow-holes and to be torn out of the
yarn which was in process of manufacture
and added to the flyings and waste.

represents these best caps; but it does not

show the projections from the cast-thimbles

which were more or less perfectly embedded
in the metal of the tubes, and the lower edges
of the tubes were shaped more like the show-

1ng of Fig. 3 than like that of Fig. 1 of the

Butterfield patent. The flange G of the said
Hig. 3 was not to be found in these best caps.
The specification of this patent, page 2, lines
14to 23, says: “‘Ifor this purpose I make the

- body of the cap of cast-iron and the end
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where the thread passes to the bobbin with a

steel hoop; but the great difficulty has been .

to join the iron with the steel on account of
the cap having to be made with very thin
metal to make them light, and to allow of
making sound caps I form on the end of the
cast-iron cap a rim or projecting circle, which

gives the required strength, besides assisting

the spinning. I construct my caps asfollows:
I cut the hoops the required length and cut a
screw or grooves on the top and of the width
required to be 1nserted in the cap. 1T then

take the hoop and place it in a mold previ-

ously prepared to cast the cap and then run
1n the cast-iron and burn the metalsin.”” On
lines 41 to 45 of the same page is further de-

scribed one form of the joint between the

tube-and the thimble, as follows: “*The ordi-

nary cap, Iigs. 1 and 2, may be described as

being made with a steel tube A cut the length
of the required cap and having an iron top or
plug B, or the cap may be cast entirely of iron.
it follows, therefore, that the excess of the
steel tube 1s not necessary, the bottom of the
tube being the only part required for the
thread to pass from the cap to the bobbin.”

- On page 2, lines 48 to 50, is described in very
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short terms, easily understood by one skilled

in the art and quoted below, the approved

process of running and burning in the melted

metal by which the tube was so heated, sof-
tened, and expanded that upon the cooling of
the thimble within the tube the tube would

shrink upon the thimble. ‘‘The hoops thus

prepared are placed in a mold previously

- prepared to cast the cap. The metal is then

run in the mold, and the metals are burned

_ | waste. Higure
1 of the British patent to Butterfield, No.
1,075, March 12, 1881, in its general features

|
|

collision between the bobbin-

817,167 "

jomt had been designed prior to my inven-
tion; but none of its forms had been found to
be satistactory, or was being manufactured,
sold, or used as satisfactory at the time of

my invention. Therapid and forceful vibra-

tion of the spindles when in use destroyed at
this joint a percentage of the caps which were

delivered to the yarn-spinners apparently in

76

good condition. Moreover, caps made in

this way were heavier than those of myinven-
“tion, and therefore less well adapted for use
~under the conditions already detailed, which
prevail in modern spinning - rooms. They

also had the defect that the tapered sockets
m the soft cast-iron thimbles gradually be-
came deformed with use, as was the case with
the sockets of the caps which were wholly of
cast-iron.

upon bobbins which have top and bottom

flanges that nearly or quite f

Il the interior

75
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- Duch a cap asis designed for spin- -
‘ning or twisting yvarn that is to be wound

diameter of the cap and is of the best type
that had been manufactured prior to my in-
vention may have an interior diameter of

two inches or more, and the height of the
joint of the thimble with the tube is seldom

less than one-half an inch in the smallest cap

go

to three-fourths of an inch or more in. the

largest.

It will be perceived that the exte-
rior height of the cylindrical part of the com-
posite cap 1s greater by about. one-half to
three-fourths of an inch than would be the

case 1I the cap was made in accordance with

my mvention and if the two caps in compari-
son had like interiors. My invention thus

100

enables me to reduce the exterior height of

the cylindrical part of the cap. As the bob-

bin ascends into the cap it preferably reaches

as nearly as is practicable to the bottom of

the joint of the thimble with the tube. It

can rise no higher, because of the liability of a
_ lange and the
thimble of the cap. Such a movement of the

bobbin with respect to the cap permits the

useof theshortest practicable tubular portion
of the cap. In order toreduce the liability of

105 -

1I0

breakage of the ballooning-yarn between the

guide-eye above the cap and the bobbin, it is,
as 1s well known, desirable to reduce as much
as 18 practicable the distance between the
culde-eye and the sharp-edged thread-guid-

ing end of the cap. It is also desirable that

the ballooning-yarn shall not contact with

115

the upper portion of the cap. My invention

by shortening the necessary exterior height of

the cylindrical part of the cap, correspond-

ingly shortens the length of the ballooning-

yarn and lessens its liability of breakage.
Modern requirements have created a de-

mand for bobbins containing the largest pos-

sible quantities of yarn upon a single bobbin.
As a consequence the yarn-load is lengthened
and thickened as much as is possible.
longer the tubular portion of the cap the

The

I25 .

65 in,” Many variations of the form of this greater the liability of destruction of a cap at 130
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-thlmble
1 the foundry has deteriorated in recent
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a

a defective joint between the tube and the | (lmwn-tubnw the best steel for the purpose

Moreover, the class of workmen

years, and this has increased the difficulty of

-obtammﬂ' good Jomts between the tubesand
“the thmblefa in. such caps as were the best
prior to my invention.

While uwaﬂed 1n the manufacture and sale

'01' such composﬂe caps as have been last de-

scribed just above, and aware of the serious
loss and 1mconvenience to the manufacturers

and users thereof which grew out of the fail-
ure of these best caps at their defective

Joints, n the endeavor to prevent such loss

and 1nconvenience I conceived of the idea of
making a satisfactory cap without a seam. It

*occurred to methat 1f I could find a mild steel

soft enough to be commercially cold-squirted
or swaﬂ*@d or hot-forged into shape without a
seam, c%pable of bum sufficiently hardened

in the spindle-sockets and at the sh arp-edged

thread-guiding ends after having been bh.:L]i)Gd
and of bemﬂ 5&1:131&@01‘1]3? machined to di-
mensions, | should be able to produce a light,
strong, durable cap of graceful shape, we ell

caleulated to meet the needs of the spinners.

There was no considerable difficulty in find-
g a steel so mild that it could be cold-
squirted or swaged, but which was inecapable
of being hacdened. The attempt to case-

_ harden tubes of such steel failed, because of

35
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and ha]:'dened
been invented and found to bepeculi

the deformation of the tubes which occurred
during the use of that process. There was no
dﬂﬁculty In finding a steel which could be
hardened, but which was incapable of being

eold-squlrted or swaged; but the removal of
‘the scale which was pr oduced by t:
- heat increased the cost of production

e forging

“The
real difficulty was to find a steel Whlbh could
commercially be both cold-squirted or swaged
Fortunately, nickel-steel had
1arly duc-

~tile and capable of being hardened, but only a

45
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-small number of 1‘1‘1&1111151(*13111'01’5 OE steel tub-—

ing in this country had supplied themselves
with the costly apphances which were neces-

‘sary for the production of seamless drawn-
tubing, and, so far as I could learn, no manu-
facturers of steel tubing anywhu(_, were en-

deavoring to produce such tubing as would

‘be ‘best adapted for use in 111%111&&(31;1111110

such caps as are shown in the drawings prior

~to my conception of this new article oi manu-
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facture. By an experimental investigation
into the properties of the different varieties

of seamless dr awnwsted tubing which were bu-—

g produced by various manufacturers in
_Amelma and abroad, :md by persuading such

manufacturers to p1 oduce especially for my

purpose tubing of peculiar alloys of steel

which werenot a part of their ordinary manu-

facture, but which seemed to promise to

serve my purpose, I discovered that what was

commercially known as ‘‘five per cent. (5%)
nickel-steel”” was, when nmde into seamless |

of making caps which was, at the time of my
wpﬂmmcnts connnercmlly obtamable by
me. 1 found also that steel containing fifty
to smty one - hundredths of one per ~cent.
(.50% to .60%,) carbon, not containing
nickel, but containing about twenty-five 0110--
thousandths of one per cent. (.0259%,) o

phosphorus, from about twenty to 101"1?57
one-hundredths of one per cent. (.209, to
40%) of manganese, and not exceeding

“about two one - hundredths or one per cent,

(.02 A}) of sulhlr was the second best for the
pury lrawn - tubing commer-
cially obtanmble b rme, and 1 had tubing of
th(., 111@1{@1—%001 C(}Id swaﬂ ed and 01 the car-

.....

the ¢ emrod ca,ps In oulu that tlm caps
11’11;;_,11 be at once strong and light, it was

found to be advisable to so swage them that
they would have theiwr greatest thickness at
the spindle-sockets and be thinner and thin-
ner as they receded therefrom. When the
tubes ol Ilfty to sixty one-hundredths of one
per cent. (.50%, to .609,) carbon-steel were
swaged at a cherry-red heat, the capacity of
the metal for being harde med after SWagIng
was not injured; but the surface of the Lubmw
became badly sealed and roughened 1n the
process, and the later process of smooth-pol-
1shing became comparatively costly. When,
howcvu the tubes, prefer ably of the five
one-hundredths of one per cent. (.059,) nickel-
steel, were cold-swaged, their surfaces were
made very smooth and br ought quite exactly
to the desired dimensions by the swaging
process, and they required compar ative v
little nmchﬂnnw and polishing to complete
them for the market, even in the caps of the
oreatest diameter, which were the most diffi-
cult to produce. The toughness and dura-
bility of the cap was iner eased when it had
an annealed portion intermediate fits har-
dened surface for contacting with the spindle

and 1ts hardened thm&dwwuu]m o edge.

In the drawings, Ifig. 1] repr esents a spindle
with 1ts whirl, tub(, bobbm and cap 1n oper-
ative 1)()&:11}1011 thereon. [i 128. 2, 3, and 4 rep-
resent modified forms of caps.

In the figures, 1 represents the spindle; 2

the whirl; 3, the tube; 4, the bobbin, and 5

the cap. The parts numbered 1" to 4, in-
clusive, form no part of my invention.

The caps 5 are produced, preferably, from
five per cent. (59) nickel-steel tubing and

are preferably shaped wlhile cold into the
forms shown.
thicker near its contact with the spindle for
strength and 1s made thinner as it Igu,des
from the spindle for lightness.

The cap of Ifig. 1 18 designed for use 1n

spinning filling where after a cone has been

formed at the base of the bobbin thc yarn is

laid on in conical layers.
The cap shown 1 Ifig. 2 13 [01‘ the spinning

Each cap 1s preferably made
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of warp when the yarn 1s laid upon the bob-
bin in cylindrical layers. The large curves,
which connect the body of the cap with the
portion that contacts Wlth the spindle, render
this form of cap peculiarly easy and inex-
pensive of manufacture.

The cap shown in Fig.3has its body shaped

like the frustum of a cone to meet the views

‘of some manufacturers of filling.

The cap shown 1n Ifig. 4 1s also for use when
spinning warp when the yarn is laid upon the
bobbin in cylndrical layers, and the bobbin
terminates 1n large top and bottom flanges.
It 1s shaped as shown between its body and
1ts connection piece 1n order to reduce the
height of the cap as much as possible.

T claim—
1. As a new article of manufacture: a cap

adapted for spinning or twisting and of a sin-

gle piece of metal, whereby it is prevented

from bemng shaken apart or broken by ordi-
nary usage; and having a socket whereby it
1S supported upon the Spmdle the socket

‘having a surface for contact with the spindle
that 1s hard , whereby that surface is prevent-

ed 1rom becommo' matermlly deformed
through use.

2. As a new article of manufacture: a cap
adapted for spinning or twisting and of a sin-
ole piece of metal, whereby it is prevented
from being shaken apart or broken by or dl—
nary usage; and having a socket whereby
1S Supported upon the spindle, the socket
having a surtace for contact with the spin-
dle that is hard, whereby the surface is pre-
vented from beoomlncr materially deformed
through use; and havmﬂ a tougher body por-

“tion contwuous to the surface or socket.

3. As a new article of manufacture: a cap
adapted for spinning or twisting and of a sin-
ole piece of metal, whereby it is prevented
from being shaken apart or broken by ordinary
usage ; havi ng a part whereby 1t is supported
upon the spindle; and having a thread-guid-
ing edge which 1s har d, Whereby 1t 18 prevent—
ed from beco: ning a,ccldentally nicked.

4. As a new artlole of manutacture: a cap
adapted for spinning or twisting and of a sin-

gle piece of metal, whereby it is prevented

55
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from becoming shalken apart or broken by or-

dinary usage; havmﬂ a socket whereby 1t 18
supported upon the spindle; and having a
thread-guiding edge which 1s hard, whereby
1t 1s prevented from becoming a,ccldentally
nicked.

5. As a new article of manufacture: a cap
adapted for spinning or twisting and of a sin-
gle piece of metal whereby it is prevented
from being shaken apart or broken by ordi-
nary usage; having a socket Whereb T o1t 1S
supported up on the spindle; having a thread—
ocmiding edge that 1s hard, Whereby’ 1t 18 pre-
vented from being deformed with ease; and
having a tougher portion between the thread-
guiding edge and the socket.

817,167

6. As a new article of manufacture: a cap
adapted for cap-spinning and of a single piece

of metal, whereby it is prevented from being
nary usage;

shaken apart or broken by ord
having a socket whereby it is supported upon
the spmdle the socket having a surface of

contact with the spindle that is hard, where-

by that surface is prevented from becommg
atemally deformed through such contact

and having a thread- gmdmg edge which is
hard, wk ereby it 15 prevented from becom-
ing accldentally nicked.

7. As a new article of manufacture: a cap

“adapted for spinning or twisting and of a sin-
ole piece of metal, whereby it i1s prevented

75
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from. being shaken apart or broken by ordi-

nary usage; having a part whereby it is sup-
ported upon the 8p111dle that part having a
surface for contact with the spindle that is
hard whereby that surface is prevented from
being deformed with ease; and having a

toug fer portion between the thread-ﬂ*mdmg

' edﬂ*e and that part.

S. As a New artlcle of manufacture: a
seamless cap for spinning or twisting, made
of a single piece of Wrought-—steel "
part Whereby 1t 1s supported upon

QO

having a

the spin-

dle, and having a hardened thread-guiding

edoe
0. As a new article of manufacture: a cap
adapted for spinning or twisting and of a sin-

ole piece of metal, Whereby it is prevented

from being shaken apart or broken by ordi-
nary usage; having a socket whereby
supported upon the spindle, the Socket hav-
ing a surface for contact with the spindle
that 1s hard, whereby that surface is pre-

vented from becommg materially deformed
through such contact; having a thread-guid-

ng edne that 1s hard, Whereby 1t 18 prevented
from bem-ﬂ' deformed with ease; and having
a tougher part between the thread- gmdmg
edge and the socket.

10. As a new article of ma,nufa,cture a

cold-swaged cap adapted for spinning and
twisting, “made of five per cent. (59, ) nickel-
steel; havmﬂ' a part by which it 1s supported

upon the spmdle and having hardened, both

1ts surtace for contacting with the spmdle:
115

and its thread-guiding edge.
11. As a new article of manufacture a

1t 1S

95
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cold-swaged cap adapted for spmning and

twisting, made ot five per cent. (5%) nickel-
steel; having a socket by which 1t 1s support-
ed 1p011 the spindle, hawng hardened both

its surface for contacting with the spindle
and its thread-guiding edﬂe and ha,vmg a

tougher portion between that surface and
that edge. ‘
In teqtlmonv whereof I affix my %gni’fure
In the presence of two witnesses.
FREDERICK A. FLATHER.
Witnesses:

CHANNING WHITAEE"’
J. C. DEAN.
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