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J OHN E: BEAZN'S AI\ID BERNARD L. LE RO:( OF MA.bSILLON OI-IIO

SI’RING FORMIN Gr AND: ’I‘EMI’ERING M.A.CHINE

Ap phcc.tmn ﬁleﬁ S“ptember p 1927 Semal I\Io. 21‘:’ 144..

The mventxon relates to app‘um’ms tnﬂ'

forming and tempering the leaves of springs.
such agare used for automobﬂes and the like,
Each of these-leaves is-made:from. a flat

5 bar of gteel. which. must:be: cmmbered to . an

retain-its curvature.’: The'desired number-of

these leaves,.each formed o the-same curva-.

ture; are then associated tcoether to form.the
10 complete spring, and it is:necessary that the

leaves making up thesspring should-be uni-.
formly cambered andshardened :throughout:

The object of the present nnprovement isto
produce a machine for-uniformly-and exact-
Ay ‘cambering “and -hardening such. spring
leaves, l‘apld}y ang commuously and. ‘.Vith 8

15.

minimum expenditure: ior productlon cost;}
I-heans 10, may be supportcd at one-end from

dmi fabor: ‘
The above and othur oblwts are. aﬁut‘uned
by proviting a maching including rotatable

20-
~ . frame cairying a plurality of pairs s of guide

© bars, a pair of Jndependently movable; headﬂ :

being slidably mounted: upon each pair of
quulc bars, an oil.-tank being associated “with

25 the rotatable fmme, and . cam tracks -being .
provided for opening and closing: the heads:

and conveying them through the oil,

An embodiment of the mventmn is illus-

ated 1 Tthe qccompanym.q dr uvmos, m
*Vlnch :

Figure 1 is & front elemuon of the iin-
pmmd spring forming: and: ‘tempering ‘ma-
chine, a portion of the oil taik being broken
‘ away for the.purpose of 1Hustmh0n
a0  Hig Zoa pL1n sectionial view of the machine,

with ‘the driving mechanism: removed;

Fig. 3y plan viey, on an: LnLu ced scale of
the dr iving mechanism,a portion of the ma-
‘chine bemo showsn beneath the same

]

s Hig.dyan cnlaroed vertical qectlon taken,

subst anuwﬂy on the lmﬂ At Wig 2,
Pig. 5,2 section ontheline 5—35; I‘m 4: and
i m () an’enlargéd detail. secmon of one of
“the omdcs takern on'the line 6—6, I‘m 5

:’?
riy

throughout: the ch‘awmns

The (Lpp‘z atusis mounted Wzthln a cn'cular R

tank 1 adapted to.containoil substantially to
‘thelevel of thie broken line indicated at 2.+ A
post 3 is mounted in the center ot this tank as
upon the base 4 .and may:be. prowded with
the radial strenrrthenmrr rib 5.

B

mounted a: bmcke
wof a superstructure, mdlcated orenerlhy at8,
upon which the drive mechanism for: the ma—
exact curvature m‘d tempered or lmrdaned to::

Sumilar numerals refer to smnlm parts:
~or less than seven:pairs ofithe arms 30 arerto 100

A ]ourn'ﬂ portmn 6 18 prowaed at thé up—“
“iper-portion of the post Supon w hlch all of the

,_1'otaL1ng portlon oL the machme is mumzded 3

Above this ]ourndl portion of the: post is
7.for supporting.one.end

chine is supported. A collar 9 1is formed 80 .-

~upon this bracket to receive the upper reduced -
.end’of the post 3
‘thereon.

for quppol‘tmﬂ the: bracket

The structure’ for supportmcr the dmve ‘
mechanism may comprise o pair:of I-beams::65

10, -each isupported near one-end upon.the
bracket 7 7 andat its other end uponia horizon-

tal member “such asthe I-beam 11;-the latter
being bupported at its ends a,s by the up- :
rlohts 19, 70

I—beams 13, locatcd at 1‘1(rht anolcs to the

said super structure and at their other ends as
by the standard 14; a‘motor 15 being mounted

.uponthe outerend portlons of the I—beams 13..76

A plurality of struts 16 is:supported upon
the I-beams 10, at spaced intervals from each
other;-and each 1is provided with ;a pillow -
block 17 in which may:.be located: a sultable
anti-friction } hearing. -

"The shaft 18-s ]ournaled in these bearmm

.and, for the purpose of 1nstantaneously st‘ut-

ing or stopping the machine as desired; may-

be equipped with a. mwnetlc cluteh 19 and

magneticbrake20. - 85 -
A pulley 21 is fixed 1 upon one end of the

-shaft 18 and. is connected, as by. the belt or,
schain 22
‘the molor 15.

, withithe pu]]ey 25 upon the shaft of

A bevel.pinion QJc is ﬁxed upon the other .90
end-of the shaft 18 and meghes with: the bevel
gear 25 mounted upon a vertical shaft 26 jon
naled at its upper end-ina; bearmg 21 carrled

by the stiuts 28.

9.8 hnptagoml b aring 29 18 10ummled upon 95

‘the journal portion 6 OE the central postand..

to ‘each face théreof .is dtmched a pan‘ of

siarms 30

Tt-shouldbe noted fzt th's pmnt Lh‘xt if mor

be provided; the bearing 29 may beé of any
other- desired poly«mnal shape mqte‘m of

ithe septangle as showr.

A ring gear 31 is/fixed to the arms ‘30 at
points spaced from the ends of the arms; g rmd 105

meshes with a pnnon 32 ﬁxed upon the vertl-

.cal shaft-26.

Eacharm 30 may be pI'OVld“d Wlth the ver- ‘ L L

80
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 may be 'independently, vertically

un

S

kiY

2

tical pad 33, at its outer end, to which is con-
nected, as by the bolts 34, an upright guide
bar 35: b ; ' :
Slidably mounted upon cach pair of guide
bars 85 is an upper head and a lower head
indicated at 36 and 37 respectively. ‘
Each of these heads is independently slid-
ably mounted upon the pair of guide bars as

by a slide plate 38 having the ribs 39 at its
vertical edges for slidable engagement with .-

the sides of the guide bar, a gib plate 40 be-

“ing connected to each rib 89, as by screws 41,

and slidably " extending into the vertical

-grooves 42 formed in the sides of the guide
& bars. PR

Each slide plate 38 may be attached to the
‘corresponding upper or lower head as by

screws 43.  'With this construction each head

upon the guide bars 35. :

_The lower head 37 is provided with a de:
‘pending portion 44, upon which is journaled

a roller 45, and has the central vertical groove
46 to slidably receive the depending arm 47,
fixed to the upper head and provided at:its
lower end with a roller 48." i ‘
" A ring 49 may be fixed to the under sides
of the'arms 30, at a point near their ends, and
is supported upon the rollers 50 journaled in
bearings 51 which are mounted upon the ped-
estals 52 located at intervals around the tank

“for the purpose of supporting the weight of

.85

“disposed toward the upper head.

the arms and heads. © .~

Each of the lower heads 37 is provided at
its upper edge with a curved flange 53 through
which are adjustably mounted the fingers 54

he upper heads 36 may each be pro‘v‘ided

. with a depending curved spring arm 55 at

40

eachend, to the lower inturned ends of which
are connected opposite ends of aflexible chain

“ ~or the like 56, the central portion of which is
- connected to a bolt 57 flexibly connected to

gt

the lower edge portion of the head 36.
Certain of the fingers 54 of the lower head
may be provided at their ends with reduced

pins 58 adapted to be received through'the

usual  apertures - formed
leaves 60.. : »
A plurality of uprights 61 is located around

in the +'spring

" the oil tank and supports the -spaced: upper

and lower tracks 62 and 63 respectively which
extend slightly more: than half-way around
the tank. ‘ B : o

The upper track 62 is

arranged to.be en-

gaged, upon'its under edge, by the roller 48

©carried by each upper: head 36 while'the up-

G0

er edge of the lower track 63 is arranged to

e engaged by the roller 45 carried by each
lower head 87. - EEh SRR

In this position the heads are held together

“in the position shown in Figs. 4 and 5 and at B

s

in Fig. 1; clamping the spring leaf, in“cam-
bered: position, between the heads: '
- At the opening point the lower track 63 is

movable

1,682,734

inclined upward, at a slight angle, as shown
it 63* and then extended horizontally, for a
distance at the charging and  discharging
point,. at 'a higher level than'the remaining
portion of the track 63, as shown at 63",
Beyond the charging and discharging point
the lower track descends at a sharper ungle,
at the closing point;-as: shown at 63¢, again
joining the lower level of the track 63.
The upper track 62 terininates at the open-
ing point at which is located a tapered sec:
tion of track:62*, the under edge of which is
parallel’ with the section 63* of the lower
track, while the upper edge thereof is in-
clined upward atan angle thereto. e
This section of track is joined to the hori-

~zontally disposed section 62°, at the charging

and discharging point of the machine and ter-

minates in the inclihed edge 62" parallel to

the section 63° of the lower track. .~ -~ .
Spaced from this inclined end 62", at a

3

B0

85

distance substantially equal to the diameter

of the roller 48, is a downwardly inclined sec-
tion 62¢ joining the horizontal portion 62 of
the upper track. O :
*"In the operation of the machine; assuming
the motor to be operating and- the magnetic
brake 20 reléased, when the magnetic: clutch
19 is thrown in, the ring gear 31 will be con-
tinuously or intermittent% rotated; through
the gearing above described, rotating the arms
30 and the heads carried thereby in the direc-
tion of the arrows shown upon the drawings.

‘As each head approachesthe opening point,
the roller 48 of the upper head will ride up-
ward upon the upper edge of the tapered sec-
tion 62* of the upper track while the roller 45
of ‘the lower head -will ride between this ta-
pered section 62* and the inclined section 63°
of the lower track, thus separating the heads
as shown at Cin Fig. 1. '
-~ As the rollers reach the raised horizontal
sections 62> and 63° of the tracks, the heads
will be separated to the maximum position,
the roller 43 of the lower head being located
between the sections 62 and 63" while the
roller 48 of the upper head will ride upon the
top of the section 62P. L

At this point, a cambered and tempereid

spring leaf may be removed from the heads

80

96

100

j [

| 910

Yib

and a red hot leaf may be inserted therein, be-

ing placed upon the fingers of the lower head

in the position shown at 60 in Fig. 1.

If desired, themagneticclutch 19 and brake

20 may be operated to stop the movement of

the machine during this-discharging and
charging operation, after which the move-
ment may be continued.

120

As the heads reach:the end of the section

62°, the lower head will be carried downward,

at a sharp incline, by means of the roller 45

passing down the inclined section 63¢ of the
lower track, while the upper head will move

- down to meet the same, the roller 48 thereof
passing down between the inclined end 62"’

126

't
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and. the: 1nchned track section 62°, brumm(y
the upper and lower hedds into cldmped po-

sition-:upon the hot spring leat and bringing-

‘the: rollers 48 and 45 tooether b(,twcen the
track sectlons 62, and 65 in the posztton thvn
at BinFig.1. . . .

The spring: leaf at Llns pomt 18 entn’ely be
-neath the oil level and is carried at this level

around the machine ~until: the head reaches .
wering and. harde lening

ey

the opening point,
the spring leaf asit passes, tln'ouoh the oil.
Bach head, as it reaches the opening pomt

s opened as above described, permitting the

formed and tempered spring leafito be re:
- moved therafmm at the discharging and

charging point, while a.new heated spring
leaf 1s | Jlaced bencath the heads at. this pomt ‘
It Wlll he understood: that by variation and

;. ad]u,:tment of the fingers 54, inthelowerhead,

ue

25

#0-

SLnE

st 1'0&

many different . curvatm'es and forms ‘of

spring. leaves may: be produced by the ma-
chine, the flexible chain 56 .and springs 55;.
“ofthe’ upper head, accommodating themselves .

to any curvature of thelower. head te clamp
the hot spring leaf between the heads and hiold

the .same in this ]T)OSIthIl untﬂ cooled and -

tempered..

It will e seen, that as. the he Lds reach ‘th

Lhargmcr and discharging point, the forming

fingers of the lower hedd\ and the entire upper‘

he‘1 d;areabove thelevel of the 011 permitting

1‘@&(117 removal of the ﬁmshed spring leaf fmd“

clmx oing of a newleaf.
-1t c,ho uld be noted that as each pmr of heqd
hes.the position:

. 1.and starts to separate md mMove, upwm’l

40

45

50

welamping ear'h upper and:lower head upon’
a heated metal blank and returning the heads
Jn clamped position to the bath.

2. A cambering machine including a tem- -

60

65

zdonfr the shohtly

scendmcr the’ sharply inclined. rectmn ol track
at the pomt indicated at B in said figure.
‘This quickly descending
the point B.will tend to balance the m:Lcth
and assist the. sep'u'atmwm:and rising pair of

‘heads at the point C, thus permitfing the ma-
chmg to be um:tormlv operated. mth a mml«‘
mun power supply... ‘

We claim: :

1. Acambering: machine 111c111c11n51 Lv.temf
permo bath,a rotambk frame mounted above
said tempering bmth. a series of independent:
ly mova le_ upper.s ‘and lowezt heads caulecl by
said frame, a carm ‘ack insard: tempering
‘bath and means upon the heads, cooperating

with said track for raising each upper ancl
lower head from the bath and separatingthe ¢

heads. at . a })l'edeturmmed pomt and - for

pering bath, a beauno journaled: above said

bath; a plurality of arms carried by said bear-:

ing, a series of 1ndependenﬂy movable upper
and lower heads carried by said arms; a cam
track in said tempering bath and means upon

- position, to the: bd,th

dicated at Cin: Pwme :
-pering bath, a plurahtv ol upper and. Jdower .
inclined track, another-
Jpair of heads will be rapidly. closing and de-

pair of Teads at

pering . bath, a. bearlno journaled ab‘
bath, a plurality of pairs.of subs stantially
: homzontal arms, carried. by sa Lbearm@, ac

ch arny, an jn-+}

: dependently movabl and lower head

the heads co: opemmnw Wlth sa,ld cam ’cmck
Afor raising: each upper.and lower head: from

the bath, and separating the. heads at.a pu—
deteumued ‘point; and for clamping each.up

‘per_and lower head Upon a.. heated meuL
_“unpul“ ‘

blank and mtmnmo the heads, in

‘ 3

YA

2B A mmbmmw machine mcludmfr a tem-:,;

said frame, a series of independently mova-

; puunfr Lath, 2 rotatable imme mounted above .
said bath; a series of guide bars carried by ‘

bléipper, a,nd lower heads mounted - upon said .
ga 1o barsya can. track in said tempering bath -
and means upon th heads co-operating Wlth

fs,nd Towe:

i track for each upper

each. uj pper and lower head upon a heated

metal ‘blank “and  returning. the heads 111;

chmpe position to; the, bath

k ; i S
A cambemno‘ machme mcludmo a tu -

B0
ad from *Lhe bath: and sep‘u ating the heads;
at a plmdetelmmed point, and for clamping -

permo bath, a, bearm(r journaled. above sadd
bath, aplurality of“au 15 carried by smd_‘

bem‘mg, ouidebars;carried by
series of independently

Tmovible . upper-and

said ATTS, A
St N

lower heads mounted upon:said ouide bars A

cam track in said tempering b&th and means

‘upon the. hgads, co- opemtmo with the cy e

track, for raising each upper.and 10W€l‘ hmd‘

hom the bath and separating the headsint a
: plcdetelmmed point,.and for clfmlpmtr each
ted metal ;
blank ‘and returning the hequ in cl‘uu )Gdf
“ pesmon to the bath.

upper, and lower head upon a_he

5. A camburmcr maclune mclnchno a tem-

160

hewds ieans for moving said heads ina sub-"

stanuaﬂy horizontal ozblt thr

from the  hath - ‘md slowly prdl"ltln(’ sald
heads, at.a- predetmml L.

and. for compamtwely i 1pldly Llampmrf the

hemds together apon a hemted metal, blank and

:compa,mhvoly mpldly l'etm'nmcr -he he‘Ld,a :
to: the bath: oo

6. A camburmo machme mcludmw & tem-

vertical guide bar c'u"rled by
upper-

‘ rough & said bath;.:
means.for. slowmo Taising each p‘ul' of heads 3

1046 : :

11,

maid

slidably mcmmed upon each: pair of guide

bats, a cam tr aclk in said tempering bath =nd

means: unon the heads co- opcratlllo' with said .

cam T ack, for raising ea b upper and lower

SEL

head trom the bath and separating the heads, =

at a predetermined point, and for clamping
eael upper and lower head upon a heatcd‘

metal blank and returning - the heads, in
clamped position, to the bath: ‘

7. A eambering machine including a tem-
pering “hath, a rotatable frame mounted

‘above said tempermo bath, a series of inde-
péndently movable upper: and. lower ‘heads
carried by szud frame, a cam track in said'}

pit]




10

15

20

L2

A

“point, and - for clamping. eac

4

tempering bath, means upon'the heads, co-
operating with said track for raising each
upper and lower head from -the bat
separating ‘the heads at a. predetermined
upper and
lower head upon a heated metal blank and

returning the heads in clamped position to
- the bath, and means for instantly stopping
. the movement of the macline at any desired

point.

8. A camberihg machine including a tem- .

pering bath, a bearing journaled ‘above said

bath, a plurality of arms carried by said -

bearing, a ‘series of independently movable
upper and lower heads carried by said arms,
a cam track in said tempering bath, means
upon-the heads.co-operating with said cam
track for raising each upper and lower head
from the bath and separating the heads at a
predetermind point, and for clamping each
upper and lower head upon a heated metal
blank ‘and returning the heads, in clamped
position, to the bath, and means for instant-
ly stopping the movement of the machine at
any desired point. e B

9. A cambering machine including a tem-

pering bath;, a rotatable frame mounted:
“above said bath, a series of guide ‘bars car-

ried by said frame, a series of independently
movable upper and lower heads mounted

upon said guide bars, a cam track in said
tempering bath, means upon the heads, co-op- -

erating with said track for raising each upper

" and lower head from the bath and sepa-

40

rating the heads, at a predetermined. point,

and for clamping each upper and lower head

upon a heated metal blank and returning the
heads in clamped position to the bath, and

means for instantly stopping the movement:

of the machine at any desired point.: ‘
10. A cambering machine including a tem-

" pering bath, a bearing journaled above said

45

bath, a plurality of arms carried ‘'by" said
bearing, guide bars carried by said arms, a

series of independently movable upper and
‘lower heads mounted upon said guide bars,

“a-cam track in ‘said tempering bath, means
-~ upon the heads, co-operating with the cam

50

track, for raising each upper and lower head

from the bath and separating the heads at a

predetermined point, and for clamping each

upper and lower head upon a heated metal:

blank and returning the heads, in clamped
position, to the bath, and means for instantly

stopping the movement of the machine at any

desired point. :
11. A cambering machine including a tem-

and.

1,882,734

pering bath, a plurality of upper and lower

heads, means for- moving said heads in a sub-
stantially horizontal orbit through said bath,

~means for slowly raising each pair of heads
from the bath and slowly separating said

heads, at a predetermined point in said orbit

-and for comparatively rapidly clamping the

heads together upon a heated metal blank
and comparatively rapidly returning the
heads to the bath, and means for instantly

stopping the movement of the machine at any-

desired point.

12. ‘A cambering inachihe‘ including a tem-.
pering bath, a bearing journaled above said.

bath, a plurality -of pairs of substantially

T0

horizontal arms carried by said bearing, a -

vertical guide bar' carried by each arm, an"

independently . movable ‘upper ‘and -lower

guide bars, a cam track In ‘said tempering
bath; means upon the heads, cooperating

~with said cam track, for raising each upper
“and lower head from the bath and separating

the ‘heads, at a predetermined point, and
for  clamping each upper and lower head

“upon a-heated metal blank and returning the

heads, in clamped position to the bath, and
means for instantly stopping the movement
of the machine at any desired point. "~

13 A - cambering  machine including a-
_tempering bath, a plurality of upper and

lower heads, means for moving said heads in
a substantially horizontal orbit through said
bath, means for raising each pair of heads

“slowly from. the bath and separating said

heads, at a predetermined point in said orbit,

and means for simultaneously rapidly. clos-

ing another pair of heads and returning them
to the bath, to counterbalance the raising and

7.

‘head slidably mounted upon each. pair of

80

]

separating movement of the first named pair -

of heads.

14.- A cambering machine including a tem-

pering bath, a rotatable ring associated with
the ‘bath, a series of independently movable

“upper and lower heads carried by said ring,

a cam track associated with said tempering
bath, means upon the heads cooperating
with the cam track for raising each upper

“and lower head from the bath, and for clamp-

ing each upper and lower head upon a heated
metal blang‘
clamped position to the bath. ‘

In testimony that we claim the above, we
have hereunto subscribed our names.

JOHN F. BEANS. :
BERNARD L. LE ROY.

and returning the heads, in-

1w

liv



