Jan. 27, 1931. J. P. APPLEBY 1,790,218
MACHINE FOR WINDING SPIRAL SPRINGS AND '
INSERTING THE WOUND SPRINGS IN DRUMS . -

Filed Jan. 3, 1927 3 Sheets-Sheet 1 -
” /04
. 7 22
- (73 . .
2L\ | ] /0 s L2195
&6 cid 52
90 1 100 7 s2 B
& 2 Jagll ‘ !
] b 3 - d . ]
s |1 2 = a2 ia ) X
Y 3|7 ' ' -
2 74
73 :
105
74/ -

N -

_Frpere/or
Tamres. Ppoleby

AP0 77EY



3

Jan. 27, 1931. J. P. APPLEBY 1,790,218
. ‘ MACHINE FOR WINDING SPIRAL. SPRINGS AND
) INSERTING THE WOUND SPRINGS IN DRUMS

Filed Jan. 3, 1927 3‘Sheets—$héet 2
| ' 77 2 g
p ’ ‘ 4 '
ﬂyé ' 2 29 Zhn ,/ 5% 0 5
. ‘84 24 =5 27 73, 37
. : 57 26/ [70\"" 2 6
: & LI 4 \ 7/ 4 Fo. 7 p
\ o VALY 45
_ 7 AL 7
7 ?huhr-: \1//)///5;6 /////f/\u" S N“2 VS 7.
< g NN A -\\4?/ 57
o= SRR SSSNTVY |8 b/ \71 al 450
/ I
2\ - / \ N R #2
4 28 ENN47 A :
o & . 4 V-7 14 I
7537 P~ 7 5 7 2o
A '/ V772 7/l : . .
= ©) R
e . o
14 - ///’//
2o " 7
- / 1
.l ) 2/ 7 7 1 s
q 77 o
. i " 23 '
Hy. 2 | . - 75 % J¢
» M Laa YT
576’3 | 25
& ~ 7! 57
/55 L ! . - Z3 |1 ._.b
' 2=l L : '
» A e ?Eg‘,z 27 llipe | 1| =1
. 2 | T
g0 A - — 35/]“_1 Ak ' 04 :B
73 M &a [ l |V 71 | B
. i . 72_/‘,-
’ ] B 2z | |‘/0 o O :
= L_L b _ :_ . @\ = L
oo TaTIE= —
= 1 ) 6
B - _Tnperlor.
%6 Joxfwf?/yf/eéy

A1 EY.



Jan. 27, 1931. J. P. APPLEBY 1,790,218
MACHINE FOR WINDING SPIRAL SPRINGS AND
INSERTING THE WOUND SPRINGS IN DRUMS .
: Filed Jan. 3, 1927 3 Sheets—Sheet 3

e 7. 72.

- Zrveritor,
S22263. Pj/;o/eéy

;ﬁ‘f/br/?t;y .



~ Patented Jan. 27, 1931

UNETED STATES

1,790,218

PATENT OFFICE

OF CALIFORNIA

»-TAMES P. APPLEBY, oF LOS ANCELES CAL"FORNIA ASS.LCNOR TO FRANK GRAVES C
SASH, DOCR AND MILL. COMPANY OF LOS ANGELES CALIFORNIA A COR}?ORA’I‘ION C

» MACHINE FOR WINDTNG bPIRAL SPEINUS AND: INSERTING TI—IF WOUND SPRINGS IN‘
L DRUMS . -

: Apphcatxo

Tn_rs 1nvent10n has to do generally Wlth

SpI‘lHO WlIlQlIlg macnmes ‘xnd 1S 1Iore ]33,]:'1310-

vilarly concerned. with machines for .WmdmO,"f
fiat springs into spirals..
with means. for ejecting the wound springs-
from the winding cylinder or compartment’

~of the device and bodﬂy transférring them

to the bores of barrels or drums Wlth Whlch' )
they are tobe. assembled.. :
19 - While ‘the invention i *my “he embodled in
spring-winding machines irrespective of the-

ultimate dlsoosmon of the wound:springs, it

- may be aophed vith particular advantage to

.20

the winding of sash-balance Springs and to

the dlsposmon of such springs in the wind-.
_ing drums of .such balances.
it is particularly effective in'the transfer of

~ wound springs. to drums wherein a hooked

.end of the spring is to be put into connection

with the peripheral wall:of the drum, for my

Furthermore, .

- machine is. adapted to. make such. connection

-without necessitating effort on the part of
.the operator or reqmrmg any specml mecha-

‘nism,
25
. lubricating-the spring as it is wound, it hawv-

1 have zﬂso prov1ded novel means- for

* ing been found entirely unsahsfactory to at-

80 ¢

.85

40

;tempt lubrication by the application. .of so-
called “penetrating-oils” or by packing . the

drums with hard-oil after the sprmg has been

inserted.

«Generally, the ob]ect of my invention is to

;pro vide a simple, efficient device of the char-

acter described, whereby spring winding and

insertion may be accomplished with facility,
,qccuracy and speed, thus contributing greatly

to the efficient manufacture of sash balances
and thelike. .
~Qther ob1ects and novel features of the in-

rventlon may be discussed to much better ad-
vantage in connection with the following de-
tailed description, reference being bad. to.the

“accompanying drawings, in which:

45

;50

Fig. 1 1s a side elevation of a device em-
bodym(r my invention;

JFig. 2 is an enlarged plan view of Flg 1

mo 3'is a fraomentary enlarged view of
Fig. T looking from the right.thereof, cer-
tam rearwardly lying parts being omltted for
sake of s1mp1101tv :

‘filed Janrary 3, 1927,

It is also concernedr

Sérial m 158 587,

1‘10 4 is a section partly in elevatlon on
ne 4:—4 of Fig. 2;

Fig, 4;

Fi 1g. 6 is an enlarcred fragmentary view. of
the face of the Wlndmg cylinder showing one
step in the operatlon of the devicey:”

Fig. 8is anelevation of a cup- -shaped drum

wound spring; -
. Fig.9isa top, plan view of Fw 8

Flg 10 isa fravmentary sectlon on: hne

10—10 of Fig. 9;

Fig. 11 is a- V1eW smnlar to Tla 8 butﬁ e
partly in broken-away sectlon and showmcr a o

spring inserted therein;

Fig. 12.is.a sectional view of the cyhnder' . S
e
therein and’ ready to be tmnsferred toa wind-

end of the device showing"a’ spring wound

ing drum, i

Fig. 51is'a seotlon about on hne 5——5 of

85 .

Fig. 7 is a view similar, in part, to I‘1g 6
_but showing another step in the operation; :
80
into. Whlch my device is adapted to! 1nsert an

85

Jdlo" 13 isia sectlon on lme 13——13 of F1g:‘

-12;-.

mo 14 isa wew s1m11ar to Flcr 19 but

and.

5
showmg the Spring transferred to: the drum,f e

Fig, 15 is a section on hne 1515 of I‘1g 14,

, As stated above, my device is adapted to -
wind - springs irrespective of their ultimate
. disposition, though it is especially efficient

80

in winding sash. balance springs and dispos-
ing them within- sash balance winding drums: -

Fur thermore, it-i8 partlcularly well adapted
to insert the Wound springs in drums of the

type illustrated inmy copending application

for U. S. Letters Patent entitled Sash bal-
(Patent No. 1,699, 267 dated January 15,

-1929), the nature of drams of this type bemd
-stich that there are. presented certain diffi.

cultles in inserting the springs which-do not
exist in other types, though these difficulties
are readlly overcome by my device. How-
ever, it is to be thoroughly understood ‘that
this showing .and reference to a paltlcuhr

';tvpe of drum and- desorlptlon of the inser-

tion of a sprlnfr thereinto are not to-be con-

~strued as limitative .on my inventicn,: con-
- sidered in its broader aspects, though they- !

85

- ance, filed April 20,1926, Serial No. 103,247

20



15

- peripheral face of the flange.
og Tnoted that slit 15 is not of a nature to permit.
a spring to.be wound thererhroucrh into the
_cup hollow.

;Wlll make it apparent to those skilled in the
art how the invention may be applied. with

advantage to other situations.
In order ‘that-a better understanding may,
be had of what uhe ‘machine is intend ed to do

‘and ‘the problems overcome thereby, I. will

first describe a particular drum in which the

being had especmﬂy to Figs. 9, to" 11, in-
clusive.

Drum 104scup shaoed the bottom 11 belng' g

centrally apertured at 12 to take a shaft.or
axle (not shown) of the sash-balance assem-
bly. The peripheral wall or flange portion

13 of the cup is preferably flared outw ardly’

slightly at 14 and is pierced at 15 and struck

’1n\vardly at 16 adjacent slit to provide a

shoulder 17 spaced inwardly from the inner
It will be

Q

Spring- S,

problem is to dispose this spring.in the form

, of a spiral within the cup 10, to dlSp0S° hook -

718 npprommqtely over ﬂpe1tme 192 so'it may

be readily hooked into the axle (not shown)

projecting through said aperture in the as--
“semblecl sash balapce, and to hook the hooked
‘end 19 over shoulder 17, the free extrenut‘/
of said hook 19 to lie in facial depression 16a

~formed by st“11\1n9, down ﬂlmne portion 16.

35

"_'ew

60

This condition is shown in Fig. 11Tt will

"be noted that flangé portion 16. may be con-

sidered as an mwardly extending lip,the end
17 of'said lip forming & hook- takmg shoul-
der. ~Since slit 15 is closocl at both ends, it
will be seen that hook 18 may not be moved
sidewise into engagement with shoulder’ 17,

- this precluslon necessitating certain provis-

ions in order that hook engagement may bb
accomplished automamnally :

In Fig. 1 I have illustrated a stanidard 20
to the top of which a base 21 of an operating

“head, oenerally designated at 22, is bolted at

23: Ektenclln;z from base 21 are the spaced
uprights 24, 25 having axially alined bores
26, 27, rﬁspectwelv Shank portion. 28 of

qvlll 29 is taken in bore 26, while quﬂl head

30 is taken in bore 27, sald head having an

annular flange 31 ‘sectred by screws 39 to

upright 25 to hold the quill aoamst dlsphce~ )
5 ment in every direction.

Screws 82 also -serve to hold the winding
barrel or cylinder 33 to quill-head 30 and up-
right 25, said screws passing through cylin-
der ﬂanwe 34 for this purpose. The bore of
cylinder 33 is indicated at 35 and it will be
noted that the iorward edge 36 of the cylin-
der wall (Fig. 6) is notched inwardly at 37,
while the inner peripheral wall 88 of the cy-
linder has a notch 39 which opens.to for-
ward edge 86 and is spaced anorulaxly from

which- comes from the factoxy'
~ in flat, straight ribbon form, is provided with
5. hooks 18 and. 19 at its oppomte ends, and the

48 is closed.-
course, that mandrel 56, chuck 66 and cyhn- o
~110

or hugs 72 (Fig.5).

1,790,218

notch 37. Notch 39 plesents a' square-cut
shoulder 40 extending longitudinally of the

The cylinder wall is also cut aw fW at 41 to

~admit the top 42 of shoe 43, said shoe being
spring is. ultimately to be disposed, 1efelence '

secured at.44 (Fig.38) to hase 21 and havmo
upper face 45 inclining from top 41. “The

~shoe and cylinder-wall shoulder 46 deﬁne the
aperture 47 through which sprmg Sis ad-

mitted to bore 35.

-cylinder and faces away from notch 37, - The
purposes of - these mnotches will" appear -
presently. : '

75

There is provided a gate 48 for 01051110' the

open end of cylinder 33 said gate havmo‘ a

body portion 49 qlapted to enter said b01e,

and. a flange portion 50 adapted to shoulder-

against edge 36. This gate is mounted for
movement to and from a position ‘of closure
by means of an operating lever 51, connection

‘between 'the .gate.. and lever bemd made
throtigh straps 52 and bolts 53. The lever,

in turn, is pivotally mounted on the base-
carried stud-54, being held in the proper hori-

zontal plane’ by the stud-carried nut 55.

Movement of lever 51 to rmd from the dotted
line position of 1“10v 2, swmfrs ‘the gate open
and closed.

Having rotational beamnv in the bore 29¢
of quiil 29 is a coaxial shaft or mandrel 56,

said shaft being releasably held against lon. -

gitudinal chsplacement by the endadement of.

“collar 57 , positioned on the shaft by set screw

58, with qu1ll end 59, and. the engagement of
fnandrel head 60 with the bottom wall 61 of

the countersink 62 provided in quill-head 30.

Held in mandrel bore 63 by set-screw 64 and -
with its free end extending into bore 35; 1s a
chuck 65, said chuick being “characterized as a
tubular spindle having longltudmally ex-

tending slot 66 opening to its free end, said
‘end projecting substantlallv to cyhnder edge

36 and being taken in body bore 67 when gate
It will be understood, - of

der 33 are: preferably coaxial.

A disk-like ejector head 68 is mounted in
bore 85 for movement in the direction of the
cylinder axis, said head being centrally aper-

“tured at 69:to take chuck 66 Wlth sliding fit,

Extending rearwardly from head 68 are slide *
rods 70, Said rods being adapted to slide

‘thlouoh suitable -apertures in quill-head 30

and being secured at their rearward ends to
ring 71 which is slidably mounted on quill-
chank 28 and carries oppositely disposed pins-
A shifter fork 78 is rig-
1dly carried on a rock shaft 7 74, the latter be-
ing journaled in depending base ears 75 and

‘extending through and beyond one of the

standard walls to take operating handle 76.
The fork arms 77 have 101101tud1na11y extend-

“ing ways 78 into which pins 72 fit."

Tt will be seen that ostillation of shaft 74 is
adapted-to move head 68 from inoperative or

retracted position (in which position it en-

80
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gages the enel of- thﬂ head 30, see F1gs 4 and .

10) to: open.me erejecting position (see &

.36 and the end of the chuck; and vice-versa.

Any suitable means may be employed for .

rotating mandrel :56, but' I have here shown

~ ineans which is pleferable due to its: smlphc- :

“ity and general “efficiency. A pulley 79,
adapted to be driven from any suitable power-

o :,‘1 o source (not shown) carries a tight :bushing

.80 which has. robational -bearing -on qulll

" shank 28, collar 57 and the opposing face 81:

of uprlfrﬂt 24 limiting:the end play.of the pul-
ley .on the quill. Bushing 80 carries.clutch
15 pins 82 projecting towards clutch . disk 83
which is keyed to-mandrel:56 -at -84, though

~aloneo said-mandrel..

': 20" qulll 29, but when it is moved sufficiently to

. the mofht as viewed in-this figure, its clutch -
“pins 85 are drivingly enfraged by pins 82, -
and mandrel 56 and chuck 65.arerotated.in.a -

counter clockmse dlrectlon, as v1ewed m

is a pre‘ferred means for movmg d1sk 83

“into-and out of operative connection with pul-
- ley 79,1 provide a shifter fork 86, the arms: :
, 86a of which are entered between: isk 83 and-

- igp its integral, spaced flange 87.

carried on’ ‘slide rod 88 swhichiis - slidably
mounted in the standard-carried ‘bracket 89.
A hand- operatmcr Iever-90-:is pivotally con-
s nected; with suitable lost-motion, to rod 88
g5 and bracket 89 at'91 and: 92, respeetively, it
* -being evident that pivotal movement of said
hahdle 18’ qdapted 'to enga geor: dlsenoage tho
“clutch.

o ‘As a convenience, prov1s1on may “be made :
40 for foot operation-of the clutch. For in-

stance, lever 90-may have:an angular or crank
extension 93 connected. thro'u’gh tension -rod
“94to a-footlever 95 whichis pivoted'to stand-
ard20 at.96, a-spring 971be1ng applied tothe

a5 standard and rod- 94 in a -manner tending -

“normally to lift sdid rod-and thus hold the
clutch .out of .engagement.
‘hand, -dépression of lever- 95 causes .down-
vard movement of rod 94 and hence brmgs
59 qbout clutch engagement.
As’ will heremafter be amade apparent
spring S is: drawn-over shoe 47 as'itis wound

“initorthe cvhnder and I prov1de means-forlu- .

‘bricatingithe spring as it is thusbeing:drawn.
.55 This method of Tubricating: is a:superior one;
~as it is found that qftemp ts to lubricate

ithe springs (either:by-“penetrating”:or hard .

-0ils) -after insertion in:their . druvns, .do not
_result successfully.
. For :this purpose I - prov1de an -oiler .98

(I‘Ns 1 and"6) ~which is supported above ..
shoe 48. This eileris preferably inthe-form .
of:a vertical, tubular-resenvoir-99:in-the low-

" er end of which is introduced aswab 99z

. -85 -which:may-vary-as to.oil:absorbing.and pass-

‘ing:meeds.
"14) when it is substantially flush with edoe:

spaced . above shoe 48.- A .pull -cable 105~
- .capable of:limited movement loncrltudmally»v
When disk 83 is:in-the .
_position of Fig. 4, pulley 79 merely idles-on - ]
:movement.of the spring intothe cylinder (as

‘The :fork-is:

-the cylinder.
to-inpsure that-the spring, _
‘in drum 10, may have its-hook. 18 a,pprox- ’
Jdmately ;over -aperture 12,

:®On. the.iother

md chamctensmcs 4o meet yarious labrlcat— :
"A suitable supply of oil, which
‘may be.easily replenished through the upper,
openend of the stube, sr=rvas to keep the SWcub
aturated -
“It.1s prefer able that the 011er be kel,t well
«clear.of'shoe 43 while SEI'IHO'S are-being placed

dn starting position (Fig. 6) in or der not to
-mteri’ere '\“lth this: operamon Therefore;. I

have pivetally connected the tube -at 100 to ,
ithie outer.ends: of ;parallel, equl—lenoth links 7 .
101-which are pivotally connected :at 102 to
standard-carried post 103, a spring 104: be-
ing-employed:between the- post -and one.of the
links to hold the tube normally appreciably ..

extends from thelower link to footlever 95, it -
following -that: depressmn .of “said -lever:- to.
cause . rotation -of chuck: 65 and .consequent

will-be:made apparent shortly) exents.a pull -
‘on cable 105 and -depresses the oiler :(dotted
lines in Fig. 6) -and brings swab-99a into po-

t sﬁ;lon to r1pply ol to spring S. - Release. of

fever 95 -allows: spring 104 to: retract oﬂer

98-t0 elevated posibion. ... S
Twill now-describe.a. typlca,l cycle of oper- :

a;tlon of my ‘device. On-end of Spring.S:is

IR

sslipped. sidewise . through opening 47 and.
~hook 18:1s :engaored Wlth ‘shuck:66-as shown, s
i:v‘.-n'_FIO“ 3 ‘

6. Gate 48 isthen:closed ‘and disk
8 dm ngly engaged with.pulley. 79 to

;cause rotation -of mandrel 56 -and -chuck 65.
“For an instant:ithe opetator holds: back rela—
.tiwelir. hard jon the free .end .of: :spring-.S:in;,

;{..L'U() A
.order: that the inner -end of said.spring may

have a relatively sharp bend 106.adjasent -
‘hook 18;:and then -the operator : holds back

dess: sﬁroncrly so-the spring adjacent-bend-106
«curves easily at 107 towards the periphery of
‘These. -precantions -are taken
astinally-disposed-

105

. The wmdmg sthen ‘continues ﬂuntll hodk: 19 110 -

18 drawn into-the ‘drum, said hook-finallyen-

gaging shoulder. 40 to prevent further move-
ment of that end of the spring: (Fig. 7). Ro-

tation of the ‘chuck - prefera,bly is’ continued - N
for-a few turns until-the spring is somewhat- 115
‘tight:and then digk:83is-tinclutéhed. - Man-

drel 56 now ‘being free to turn, spring S has
:an unwinding: ten&ency which-imparts:clock-

“iwise: movement (as-viewed:in Fig.7) thereto.-

A certain-amount of this movement:is desir- 120
able, ‘but the  desirable amount is limited.
There is sought a certain, fainly critical ex-
tent of movement which will somewhat loos- .

en:the hold of spring ;S.on-¢huck 65.and yet

ot allow the spring -to unwind: sufficiently. 125
to expand it ;too-tightly against. the cylin- .~
der-wall.. With the spring tootight on.the
chuck or-too tight against-the .cylinder, -its
-ejection from: bore 35 Would be teo dlﬂicult

- 1.control-this xeverse zotation of the man- 130



. drel by a friction blake 108 Whmh includes -

‘a flat spring 109" anchored at one end: to

~ bracket 89 by bolt 110 and:having a fric-

[

10

15

- indér end, and drum 10°is apnhed to the cyl-
“inder-in the manner shown in Fig. 12, The

20,

25

30

fluence of the spring.

tion shoe 111- at its: other end. When disk

83 is unclutched from pullcy 79, shoe 111 is.

adapted to engage theside face of the disk

’kvuth sufficient force to-allow only the de-

sired, predetermined amount of reverse ro- -
tation of szud disk and mandrel under the in- -
The -effective bralk- -
ing force of shoe 111 may be varied by ad-

Justment of screw 112 which extends through

spring 109 into bracket 89, there preferably
bemd a- lock nut 113 for holdm(r the ad-
]ustment

- CGtate 48 isnow swung as1de to clear the eyl-

flare 14 of the drum is of such inside diam-
eter that the drum edge shghtly overlaps the
cylinder, and- the- 11p 16 isadapted to be

taken in notch 87: (Figs. 12 and 13) shoulder

17 then- facing inthe same direction as
shoulder 40 but béing antrularly spaced in -
advance thereof. Notch 37 may thus be con-
sidered as cooperating -with lip -16 to force *
the positioning of the drum onthe cyhnder S0
it 1s'assured that there be anoular spacing be-
tween shoulders ‘40 and 7. The inside
diameter of the ‘drum, proper, is somewhat

- greater than that of the cylincer, it. following -
that wheri’ ejectorhead 68ismoved outwardly

~to full ejecting position (Fig. 14) by the -

- 35

mechanism prev1ously described, hooks 18 and
19 are slid ‘off the ends of the chuck and
shoulder 40, respectively, and the spring:is

- bodily and fleely movable into the driim,

though: 1mmed1ately it clears the cylinder- it

- expands radially into-contact with the drum -

40

flange: = At the same time the inherent char-
acteristics of the wound spring moves hook :

" 18 around the flange of the drumin a'counter-

45

50

clockwise direction (as viewed in:Fig. 13)
said hook finally: being drawn into slit 15
and hooking over shoulder 17, (Fig. 15).
The drum and spring when removed from the -
cylinder are in the condltmn shown in FIO'
11, as is desired. .

Tt is -believed a full understanchno of
the invention will be had from the fore-
going but is will be understood the drawings -

~and description are to be considered merely

56

65

as -illustrative of and not restrictive on the

‘broader claims appended hereto, for various

changes- in design, structure and arrange-
ment may be made without erartlng from
the spirit and scope: of sa1d clzums

T claim: :

1. In'a machine of the character descrlbed,
a relatively stationary cylinder open at its
forward end, said eylinder having an open-

ing through 'its peripheral wall for the ad-
“mission of a flat spring to.its bore, a revolv-

able chuck substantially coaxial with the cyl-

‘inder bore and extending thereinto from the -

1,790,218

learwald end of the cyhnder, szud chuck be-

‘ing adapted to hold one end of the spring in.

-a manner Whereby rotation . of the chuck
Wlnds the spring thereabouts and into the eyl-
inder,

wally said: slot extending substantlally par-
allel’ to the axis of rotation -of the spindle and
opening to the forward spindle end.

-2, In'a machine of the character descrlbed :

a zelatlvely stationary cylinder open at its
forward end, said cylinder having an open-
ing through 'its peripheral wall for the ad-
‘mission of a flat spring to.its bore, a revolv-

“and means- for rotating the chucks;.
said chuck ‘being’ charactemzed as a tubular’
spindle having a slot through its peripheral

70

75

80

able chuck substantially coaxial with the

cylinder bore and extending-thereinto from
the rearward end of the cyhnder, said chuck
being adapted to hold one end of the spring
in-a manner whereby rotation of the chuck

winds the spring thereabouts and into the

.cylinder, means for rotating the chuck; said
“chuck being characterized as a spmdle hav-

85’

ing a.slot eﬁendmg substantially parallel to

its axis of rotation and. opening to the. for-
-ward spindle end, said:slot being adapted to

90

-take a hook p10v1ded on the end of the =

splmg, and an ejector adapted both to thrust-
tie wound spring from the cylirider and to-
move ‘said hook through-the slot ‘Lnd off the

‘end of the spindle. :

8- Ina'machine of the character desm ibed,
a relatively: stationary cylinder open at. its
forward end, said cylinder having an open-
ing through- 'its: ‘peripheral wall for the ad-

95.

..100

mission: o{ a-flat spring to its bore, a revolv- -

-able chuck- substantmlly coaxial with the cyl--

inder bore and extending thereinto from the
rearward end of ‘the cyhnder, said chuck
being adapted to hold one end of the spring
-in a_manner whereby rotation of the chuck
winds the spring thereéabouts and -into the
-cylinder; means for intermittently applying
‘rotative spring winding force to said chuck,
‘and:means yieldably re51st1n0' movement of
said chuck 1n a spring- unwmdma direction
‘when said force is.relieved therefrom.

. 4. Tn a-machine.of the character descrlbred '

a relatively stationary- cylinder open at its
forward end, said cylinder having an open-
ing through 'its peripheral wall for the ad-
mission of a flat spring to its bore, a revoly-
able - chuck substantially. coaxial with ‘the

105

nq"

115

cylinder bore-and extending ‘thereinto from -

the rearward end of the cvhnder, said chuck

being adapted to hold one end of the spring”

in.a manner whereby rotation of the chuclk
winds. the spring thereabouts and into the
cylinder, means for intermittently applying
rotative spring winding force to said chuck,
and adjustable means yieldably . resisting
movement of said chuck in a spring-unwind-
ing direction when said force is- reheved
therefl om:

5. In'amachine of the character descrlbed,

120

125

130
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- a relatively éfatibn‘ary cylinder open at ifs?

forward end, said cylinder having an open- -

-ing through its peripheral wall for the ad-

mission of a flat spring to its bore, a shoe

- over which the spring is led towards said pe-

ripheral opening, a revolvable chuck substan-
tially coaxial with the cylinder bore and ex- .
tending thereinto from the rearward-end of

~ the cylinder, said chuck being adapted to.

-~ -hold one end of the spring in a manner where-

10

by rotation of the chuck winds the spring -
thereabouts and into the cylinder, means for

- rotating the chuck, and means for-applying

15

- 90

a lubricant to the portion of said spring over-

lying said shoe as said spring is wound into-

the cylinder. : Co - L
6. In a machine of the character described, :

a relatively stationary cylinder open at its
- forward end,'said cylinder having an open- -

ing through its peripheral wall for the ad- .
mission of a flat spring to its bore, a shoe

~over which the spring is led towards said

25

peripheral opening, a revolvable chuck sub-
stantially coaxial with the cylinder bore and-

_ extending thereinto from the rearward end
of the cylinder, said chuck being adapted to -

hold one end of the spring in a manner

-whereby rotation of the chuck -winds the

_ spring thereabouts and into the  cylinder,

30
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means for intermittently applying rotative
spring winding force to said chuck, lubricat-
ing means movable into and out of engage-

‘ment with the spring where it overlies said

shoe as said spring is wound into the cylin-
der, and means for moving said last-named
means into engagement with the spring only .

cylinder Bore and 'e’xfe’ndihg thereinto from

the rearward end of the cylinder, one end of - -
the spring being adapted to be engaged with - *

the chuck in a manner whereby rotation of

the chuck winds the spring thereabouts and" .

into the cylinder, said one spring end being

disengageable. from ‘the chuck by movement - -

endwise of the chuck, means for rotating the .

chuck, and means movable longitudinally

through the cylinder bore and effective by .
virtue of such longitudinal movement: both:

to positively disengage said one spring end

from the chuck and simultaneously to thrust

the wound spring from the cylinder bore o-utﬁ.""

through said open end.

In witness that I claim the foregoing?I ‘
my name this 15¢h -

have hereunto subscribed
day of December, 1926.

JAMES P. APPLEBY.

85 -

when said rotative force is applied to the o

chuck., o ' _
7. In a machine of the character described,

, 2 relatively stationary cylinder open at its

forward end, said cylinder having an open-
ing through its peripheral wall for the ad-
mission of a flat spring to its bore, a revolv-
able chuck substantially coaxial with the
cylinder bore and extending thereinto from
the rearward end of the cylinder, one end of
the spring being adapted to be engaged with
the chuck in a manner whereby rotation of

- the chuck winds the spring thereabouts and
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into the cylinder, said one spring end being
disengageable from the chuck by movement .

“endwise of the chuck, means for rotating the

chuck, ‘and means - movable - longitudinally .
through the cylinder bore and effective by
virtue of such longitudinal movement both
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to positively disengage said one spring end - -

. from the chuck and to thrust the wound

spring from the cylinder bore out through -

said open end. .
8. In a machine of the character described,

“a relatively stationary cylinder open at its

forward end, said cylinder having an open-

ing through its peripheral wall for the ad- -

mission of a flat spring to its bore, a revolv-
able ‘chuck substantially coaxial with- the
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