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PATENT OFFICE.
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SPEGIFICATION forming part of Letters Patent No. 627,286, dated June 20, 1899,

Application filed December 20, 1898, Serial No, 699,813.

{Nﬂ model.)

To all whonv it maiy concern:

Be it known that I, BENJAMIN F. WINDSOR,
of Kenosha, in the county of Kenosha and
State of Wisconsin, have invented a new and
useful Improvementin Machines for Bending
the Iinds of the Wire of a Bed-Bottom Spring,
of which the following is a description, refer-
ence being had totheaccompanying drawings,
which are a part of this specification.

My invention has relation to 1mpr0vement3¢
in machines for bending the end of the wire

of a bed-bottom spring to form a projecting
hook adapted to engage the corresponding
coil or convolution of an adjacent spring.
The machine is adapted for so operating upon
any form of bed-bottom spring whether said
spring be merely a simple coiled spring, a

conical spiral spring, or a double conical

spiral spring. In case of the latter class of

springs the ends of both end convolutions are

operated upon in the manner indicated.
It is the primary object of my invention to
provide a machine of such construction that

~the operation of bending and forming the

hook is accomplished in the most efficient, ac-
curate, and rapid manner.

A further object resides in providing a ma-
chine of the class described in which provi-
sion 18 made for adjusting different parts, so
that most accurate working is insured.

With the above and other incidental ob-

jects in view the invention consists of the de-

vices and parts or their equivalents, as here-

inafter more fully set forth.

In the accompanying drawings, Flﬂ'l.lt‘e 1 15;
Fl_ﬂ' 21s

a plan view of the entire machine.
a front view of the upper portion of the ma-
chine. Iig. 3 is a side elevation of the com-
plete machine. Fig. 4 is a plan view with

the upper part removed and parts broken:

away and-in section. Fig. 5is a section taken

on a plane through the machine near the cen-

ter of said machine. Fig. 6 is a detail of a
portion of the wire-holdmtr device with parts
in section and parts broken away. Iig. 7 is

an under .view of the machine with parts

broken away and in section. Fig. 8 is a sec-
tion on the line 8 8§ of Fig. 7. Fig. 9 1is a de-
tall cross-section of one of the cam-actuated
bars and related mechanismm, parts being
broken away and in section.
tail p]an view of Big. 9, parts in section. Fig.

other equivalent mechanism.

23 is mount_ed on the

141,:._, 10 lﬂade-'

11 1s an inverted plan view of the head-piece
of the holding mechanism. Fig. 12 is a de-
tail of the h(mk forming and Guttmﬂ' mechan-
ism.
after having been operated upon by the ma-
chine, showing the upper convolution of this
spring as having been formed into a hook,
sald hook being shown as properly engaging
another spring; and Fig. 14 is a side view of

one of the springs shown in Fig. 13 and a sec-

tion of the other spring.

Referring to the drawings, the numeral 15
indicates the bed of the machme which is
supported on suitable legs 16. Extending
rearwardly from the bed are extensions 17 17,

which are formed or provided with bearings

for a shaft 18. Upon one end of this shaftis
mounted a belt-wheel 19, to which rotation is
imparted by means of a "belt (not shown) or
This wheel is
mounted loosely on the shaft, but is adapted
to be made fast thereto by means of suitable
clutch mechanism 20of anyordinary and well-
known form of construction. |

The machine is shown as capable of acting

upon two double conical springs at the same
time, but upon opposite ends of said springs,

and for this purpose many of the partson op-

posite sides of a line drawn through the cen-
ter of the bed of the machine are duphcated

and perform similar functions. For instance,

Fig. 13 is a pl:a,n view of one spring

35

Ho
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on the shaft 18 are mounted a series of cam-

wheels, and two of these cam-wheels (desig-
‘nated by the numerals 21 21', respectively,)

are adapted, in conjunction with other mech-

anism, for performing the same function on

opposite sides of said central line of the ma-
chine, and two other of said cam-wheels (des-
ignated, respectively, by the numerals 22 22)
are also adapted, in conjunection with other

mechanism, for performing similar funections

on opposite sides of the machine. On the left-

| hand side of the center line of the machine,

Figs. 1 and 4, however, another cam-wheel
shaft 18. This wheel
serves to act in conjunction with other mech-

anism for performing a function on both sides

of the machine, while on the center or ap-
proximately the eenter of the shaft is another
cam-wheel 24, which, in conjunction with
other mechanism,' a_cts to effect the bending
of the ends of the wires of the springs into

1o

95

100
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hook form and also for CHttinfr bff' thé ends |

of the wire, if necessary.
On the upper side of the bed of the machine
and at the front edge thereof is a plate 24/,

forming the lower member of holding mech-
‘anism.

This plate hastwo sets of eoneentric
grooves, one set being indicated by the nu-
merals 2525 and the other set by thenumerals
26 26’. The grooves 25" and 26’ of the respec-

tive sets are deeper than the grooves 25 26;

as shown clearly in Fig. 10. The cam-wheel

- 23 is formed at one pointof its periphery with

20

25

30

a depression 27. |

Beneath the bed of the machine is a longi-
tudinal bar 28, which is adapted to work in
suitable guideways 29 on the under side of
the bed. The rear end of this bar carries an
antifriction-roller 30, which is adapted nor-

mally to rest in the depression 27 of the cam-

wheel 23; but when the machine is started
and the cam-wheel 23 thereby rotated said
antifriction-roller is adapted to pass out of
said depression and to ride on the non-de-
pressed portion of the periphery of the cam-
wheel, whereby the bar is forced toward the
front of the machine. Ashortshaft3lisjour-
naled in suitable bearings depending from
the under side of the bed of the machine, and
this shaft has fixed thereon two levers 32 and
33, respectively extending from the shaft at

| angles to each other and formm o practically

a bell-crank lever.

~ levers are preferably rounded, and the roand-

35

40

50

55

| pleee 37.

ed end of the upwardly-extending lever 32

engages a slot 34, formed in the 10ngitudinal '.
bar 28, while the rounded end of lever 33 en-

gages a slot 35in a vertical rod 36. This rod

passes freely through an opening therefor in
the bed of the plate, and the upper end of
said rod is formed or provided with a head-
To the under side of this head-
piece and atl the forward edge thereof is se-
The block 38
of course, 1f desired, may be made in one piece
T'he under side of this
block is formed with two sets of projecting
concentric curved beads, one set being indi-

cated bv the numerals 39 39" and the other set | secured to the framework.

caured a depending block’ 88

with the head-piece.

by the numerals 40 40’. The inner beads 39’
and 40" of the respective sets extend down-

wardly agreaterdistance than the outer beads
These sets of depending beads

39 and 40.
are in a line directly above the concentric
grooves 25 25" and 26 26’ of plate 24', so that
when the block 38 is carried downwardly by
the downward movement of the rod 36 the

longest ribs 39" and 40’ will fit in the deepest

- grooves 25" and 26’ of the plate 24" and the

6o

.against the lever.

shortest ribs 39 and 40 will fitin the less deep

crooves 25 and 26 of said plate. The round-

_ed end of lever 33 is adjustable in the slot 35

of the vertical rod 36 by means of a set-screw
41,said set-screwextending upwardly through
the lower end of the rod and entering the slot,
its end within the slot adapted to be turned
"'he rod 36 has secured to
its lower end a bracket 42, to which bracket

The ends of bqth of these

one end of a coiled spring 43is cdnnected, the

opposite upper end of said spring being se-
cured fo the framework. Thisspringeffects
the function of normally holding the rod in
the position shown in Kig. 5, so that the head-
piece 37 and its dependmﬂ' block 38 will be
above the plate 24’. Beneath the bed of the
machine and working in the guideways 29 are
other bars 44 44’. These bars carry at their
rear ends antifriction-rollers 45. These roll-
ers are adapted to bear against the periph-
eries of the cam-wheels 21 21’. The forward
ends of the bars 44 44" are provided with a se-
ries of teeth, forming racks 46 46'. These
racks engage with toothed segments4747', ecar-
ried near the upper ends of the upright shafts
48 48’. The upperextremitiesof these shafts

are formed with npwardly-extending fingers

49 49, respectively, the inner edges of said
fingers being in the form of right angles and
said fingers forming one-quarter of the upper
ends of the shafts. Theracks4646"are prefer-
ably not formed integral with the bars 44 44/,

‘butareadvisably formed of separate blocks, as
clearlyshownin Fig. 7. Through these blocks

pass serew-bolts 50 50, which screw-bolts en-
ter threaded sockets in the ends of the bars
44 44'. These screw-bolts are formed or pro-
vided with collars 51 51', whieh bear against
the inner ends of the rack-bars 4444’. Jam-
nuts 52 52" are adapted to turn on the outer
ends of the bolts 50 50" against the outer ends
of said rack-bars. DBy loosening these ;]am-
nuts and turning the. bolts the bars 44 44’
may be made to be adjusted longitudinally
toward either the rear or front of the machine
in accordance with the direction in which the
bolts are turned. By this means the rack-
bars are so positioned with relation to the

| toothed segments 47 47’ that the shafts 48 48

are S0 turned as to regulate the points from
which the fingers 49 49’ start and stop. The
shafts 48 48’ are surrounded by coiled springs
53 53’. The lower ends of these springs are
secured to the shafts, preferably to set-collars
54 54', mounted .on the lower ends of said
shafts, and the npper ends of the springs are
When the barg
44 44’ are caused to travel toward the front

of the machine by the action of the cam-

wheels 21 21" and the shafts 48 48" are thus

caused to rotate by the engagement of the.

racks 46 46’ with the toothed Seﬂ'ments 47 47’

of the shafts, the coiled springs 53 53’ are
wound up on 'afud shafts, and thereby serve
to hold rollers 45 of the bars 44 44" in firm en-
gagem&nt with the cam-surfaces of the wheels
21 21’. The numerals 55 55" indicate two
other bars arranged beneath the bed and on
opposite sides, respeetwely, of the center of
the machine. These bars also pass through
the guideways 29 and carry at their rear ends
antifriction-rollers 56, which bear against the
respective cam- wheels 22 22" The forward

ends of these bars 55 55’ are provided with

rack-bars 57 57’, the teeth of said respective
rack-bars enn*ﬂ,wmcr the toothed %eﬂments 08




'_ 58’ 'ca,.rrléd by h—OI.‘lZ-.Olllta;]. Shafts 5959,

T . 627,283' S

These

- shaftsarealso spring-retrieved the same as the

shafts 53 53’ by means of coiled springs 60

60’ respeetwe]y, surroundm o said shafts, and

said coiled springs secured at their outer ends_

to set-collars 61 61’, mounted on the shafts,

“while the inner end& of the springs are Se-

~ cured to the framework. These springs are

IO

wound up on the shafts 59 59’ as the bars 55

55' are caused to travel forwardly, and hence

- the rollers 56 are kept in firm. contact with

L5

20

25

I3P

the cam-wheels 22 22’. 'The shafts 59 59" are
also formed or provided with curved project-

ing fingers 62 62',1ocated,respectively,on oppo-
5113@ mdes of the center line of the machine and

adjacent, reSpectwely, to opposite side edges

of the plate 24’.. These fingers are prov 1ded

“respectively, with grooves or recesses 63 63,

The rack-bars 57 57" are preferably separate
from the bars 5555’ and through thes® rack-
bars pass adjusting screw-bolts 64 64', said

screw-bolts entering threaded sockets in the
- ends of the bars 55 55°.

(See Figs. 7 and 9.)
These screw-bolts are formed or prov 1ded, re-
spectively, medially with collars 65 65’. The

outer ends of the screw-bolts carry ;mm -nuts

66 66', which are adapted to be turned up
dﬂ‘&lﬂst the outer ends of the rack-bars: DBy

Vloosening these jam-nuts and turning the

screw-bolts the bars 55 55" may be adjusted

~ either rearwardly or forwardly in accordance

35

"~ bell-crank lever,
'ranged between ‘the standards 67.

40

with the direction in which the screw-bolts

areturned. By thismeansthepointsatwhich

“the curved fingers G2 62° sta,rl; and step may

be regulated.

PI‘OJt‘GtII]ﬂ" upwar dly from the rear portion

of the bed of the machine are standards or
upufrht‘,s 67 67.

~-pin 70 passes through said hab and is jour-
. naled in the upper ends of the standards.

45

'5.1::',

The rear end of this bell-erank lever carries !
an antifriction- roller 71, which bears against :
The to:ward end of the
bell-crank lever pas.ses between two blocks
.72 72', which carry the hook bending and cut-

ting meeh&msm

the cam-wheel 24,

Toward theirrear portions

‘these blocks are formed on their inner faces
with angular grooves 73 73, (see particularly |
Fig. 1,) - and thPse grooves are fitted to up- |

llﬂ*ht posts 74 74, on which the blocks are

55
-crula,r slot 75.

6?:1'_

adapted to move vertically. The forward
end of the bell-crank lever,between the blocks

72 72', is provided with an elongated rectan-

In this slot fits the squared
portlon of a pm 76. - Theslot 75 issomewhat

‘longer than the squared portion of the pin 76,
80 that said squared portion may havea .‘:allﬂ'ht |

play in the slot as the bell-crank lever 18
rocked and the blocks moved vertically. The

" rear member of the bell-erank lever has se-

~cured thereto arearwardly projectingarm 77.
'To the extremity of this arm is secured the

upper end of a coiled spring 78, the lower end

- of said coiled. spring being secured to a fixed
The upper edges of

portion of the frame.

recess 33. _
wall of this recess the surface is continued
rearwardly at a slight bevel or decline, the
rear angle or corner forming a cutting edge

The numeral 638 indicates a -
the hub 69 of which is ar-

A pivot-

the slots 88" of said blocks.
rigid collars 96 96 thereon, said collars adapt-

1.

t.he blocks 72 72’ are connected by means of

a cross-piece 79, and to this Cross-plece IS con-
‘nected the lower end of a coiled spring 80, the
upper end of said coiled spring being secured
to a fixed portion (not shown) loca,ted above

the machine.  Each block carries on its un-

der edge, near the front; a depending hook

forming and cutting [[16(311&111‘1]]1 the hook

forming and cuttmﬂ' mechanism of block 72.

being indicated by the numeral 81 and the

hook forming and ecutting mechanism of block

72’ by the numer&l 81'. The under surface
of each hook forming and cutting mechanism
is formed with a slwhtly eoncd,ved portion 82,
extentding from the frontedgerearwardly for
a des*wed distance, and at the rear terminal
point of the portion 82 is formed a rounded
From the lower edge of the rear

S84, The lower ends of both the. blocks 72 72’

are formed with dovetail grooves 85 85, and

in these dovetail grooves are fitted upwardly-

_7:::_-'-_

75

80

e

extending dovetml feathers 86 86" from the

hook formmﬂ' and cutting mechanisms 81 81'.

Slits 87 87 are prowded in the blocks 72 72, and

said slits extend from the dovetail grooves 85
upwardly for a desired distance, and SCrew-
bolts 88 88 extend inwardly through the side
edges of the blocks and across these slits.

and cutting mechanisms may be adjusted
either fmwmdlv or rearwardly, as desired,

by sliding the dovetail feathers in the dove-

By
loosening the screw-bolts the hook forming

95

103

tail grooves, and when the reqmred adjust-

A means is also provided for adJustmn* the

degree of bending of the hook. Tor thispur-
'pose the blocks 72 72" are each formed with

| ment 18 obtalned the bolts are again tightened. |

Ios5

side slots 88’ 8%/, in which are disposed blocks

63. - These blocks do not fill quite the entire
length of the slots 88/,
1efla for the vertical admstment of said blocks.

The lower edges of the blocks are beveled or.
‘ineclined, as 1ndlca,ted by the numerals 90 90,

so that there 1s room

| 89 89, said blﬁcks forming the bearings for
the ends of the pin 76, whmh passes thmuwh
the for ward member of the bell-crank lever -

110

.I'I'5._. o

and adapted to work against these beveled or

inclined edges are the upper beveled or in-
clined edges of wedges 91 91, The outer ends
of these we(] ges are Formed with downwardly-

projecting blfurcated extensions 9292. Plates
93 93 are adapted to be bolted to the outer .
“ends of the wedges, and these plates are also

| prowded with downwardly-extending bifur- -

cated portions 94 94. Screw-bolts 95 05 pass

through bifdreated portions 94 and 92 of the
plateq and wedges, respectively, and enter

120

125

the solid portions of the blocks 72 72" below -

ed to bear against oppomte sides of the bi-

fureated portions 92 of therespective wedges
Screw - bolts 97 97 also extend down—t |
Wardly throucrh the uppel ends-of the blocks :

These bolts carry

130
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direction.
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79 72‘F and enter the slots 88 and are adapted |

to bear against the blocks 89 89. Jam-nuats
98 98 turn on the upper ends of the screw-
bolts 97 against the cross-piece 79. - In order

‘to adjust the blocks 89 89, the jam-nuts 98 are
looséned, the vertical screw-bolts 97 properly

turned, the plates 93 of the wedges removed,
and the screw-bolts 95 turned in the proper
This will cause the blocks 89 to
be moved either upwardly or downwardly in
accordance with the direction of the turning
of said screw-bolts 95, whereby the lower
bordering edges of theslots 88’ 88 are brought

: closer to or farther away from thelower edges

15

of the blocks 89 and the extent of the move-
ment of the blocks 72 72' thereby regulated,

and consequently the degree of the bending

- of the hooks adjusted.

20

Secured to the base of the machine below
the hook forming and bending mechanisms
81 81’ are angle- plates 99 99'. The outer for-
ward angles of these platesform cutting edges
100, Wthh coOperate with the Gllttll]ﬂ" edges

84 of the hook forming and cutting mechan-

25

~ing finger 101.
. 30

isms. The cutting edges of these an gle-plates

- therefore form the stationary members of the

cutting mechanisms.. Each of these angle-
plates is provided with an npwardly-extend-

prevent the wire of the hooks which extend

- ‘across the angle-plates from being forced side-

35

forwardly and ‘are inclined toward the side
edges of the plate 24" of the holding mechan-
ism. Each of these fingers is provlded with

40

45

- 50

55

60

~clearly in Fig. 2.

. wise off said plates by the action of the out-

ting mechanism when operated.

| becured to the bed of the. machme on each
side of the center line of said maehme are

spring-fingers 102 102’. These fingers pro,]ect

a shght upward bulge 103, as shown most

104" are also seeured to the be_d of the ma-

~ chine on opposite sides of the center line of

said bed, and these plates are 80 adJjusted as
to adapt the ends of the wires of the springs

which are formed into hooks to contact there-

against on the first apphcatlon of said ends

.of the wires of the springs to the machine.
To the front of the mavhine, directly in

front of the plate 24’ of the holdlng mechan-

. 18m, 18 secured an angle-bracket 105, the for-
wardly-projecting 31de members of which are
adapted to act as guards to prevent the ends

of the wires of Lhe springs from bemﬂ' bent
toward each other. |

‘Projecting laterally from 0pp0~31te side
edﬂ'es of the lower member 25" of the holding
mechanism are pins 106 106’, the function of
which will be hereinafter described. =

- In Figs. 13and 14 areshown twodo uble con-
1cal spiral springs, one of said springs being
indicated by the numeral 107 and the other

by the numera?l 108, the end of said spring 107

being shown as havmg been bent into hook

form by the operation of my improved ma-
- chine, the hook 109 so formed being shown as

| engagmg the other spring 108

These fingers form guards to

Ad,] usta.ble gage-plates 104

‘The lower statlonary members of the hook- .
fm ming mechanism are indicated by the nu- -

merals 113 113’. 'These are formed at their

outer ends with quardly extending lugs 114
114', respectively, and at their rear ends w1th'
upwardly -extending lugs 115 115, :

- The opera,l,lon of my machine is as follows:
The first step is to adjust by hand the end of

one gpring tothe lower member 24’ of the hold-
ing mechanism,. so that the end of the wire

of the terminal coil or convolution will fit in
| the inner deep groove 25,
‘wire of course corresponds to the curvature

The curve of the

of the groove, and said wire extends out of

'said groove in front of the front wall of the

75

8o

quartered finger 49 and underthe spring-fin- |

ger 102, %eatmfr itself in the upward bulge 103
of smd ﬁntrer The extremity of the wire

will then bear against the adjustable gage

104. A portion of the next lowerconvolution
of the springfits in the shallow of the groove
25. 'The opposite end of another spring—
that is .to say, the end thereof which is oppo-
site tothe end of thespring whichis adjusted

tothegrooves 25 25'-—isadjusted tothe grooves

26 26’ in exactly the same manner. I13 1S nec-
essary that there should be the two sets of

grooves 25 25" and 26 26’ for opposite ends of -

double conical spiral springs, inasmuch as,

project out therefrom in opposite lateral di-
rections.

Afterthespringsare thus adjusted
the machme isstarted, and owing to the rela-

95

‘as i8 well known, the ends of the wires of :
sald springs at opposite ends of the springs

100

tive arrangement between the dliferent cam-

‘wheels on t;he shaft 18 the antifriction-roller

30 of the bar 28 is first caused to ride out of

the depressmn 27 of cam-wheel 23, and this

105

through the mechanism already deserlbed;_- |
causes the head-piece 37 to descend and the

‘upper member 38 of the holding mechanism =

to be forced downw%rdly, whereby the ridges |

30 39" and 40 40’ of said part 38 are made to
enter the grooves 25 25 and 26 26’ of the '

lower member 24" of the holding mechanism,

the springs being thereby ﬁrmly clamped and
" held. After thls operationthe twocam-wheels
21 21" will have forced the bars 44 44’ out-
wardly a sufficient distanee for the rack-bars
46 46 to turn the segments 47 47', and conse-

quently shafts 48 48' and quartered fingers

_Iio|

s

49 49, carried at the upper ends of said shafts, -

each gquartered finger bending the end of the
wire of each spring around at right a.ngles
“and forwa,ldly and beneath the next inner

120

coil of the spring, this being permitted by =
reason of the fact that the inner grooves of

the sets are deeper than the outer grooves,

| and consequently the ends of the wires in -
said deeper grooves are held on a p]ane be-
low the plane of the wire of the next.inner
The Sprmﬂ' fingers 102

coil of the pr‘lIlﬂ"
102" prevent the wires fmm jumping up over

the upper ends and out of engagement with
the quartered fingers during thlS operation;
but said ends of the wire are .gradually

‘worked from beneath said sprlnﬂ'- ﬁnﬂ'ers

12_5'.
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the fingers 62 62",

' :627,236 R 5

upon the Lompletmn of thlS bendmn’

wardly toward each other.

with the segments 58 58, a turning of the

shafts 59 59" and a cmlsequent 1nwa,rd turn-
ing of the fingers 62 62’

Tt will be under-
stood that when the ends of the springs are

- bent outwardly in the manner before de--
- *seribed said ends rest in the grooves 63 63" of
“When, therefore, these fin-
gers are turned mwardly in the manner just.
explamed the wires are bent mwa.rdly over .
- the next inner coils of the springs, forming
- the loops 110, the eres extending inwardly.

for a desired dlstanee (See Figs. 13 and 14.)

- The under pm tions of these loops—: rest on the |
25

pins 106 106’ daring this bending operation,

- said pins thereby. affordmﬂ' a su pport and pre-

~ venting downward give of the springs during 1
- said operatlon

Immediately following this

B -last-referred-to be nding the shaft 18 w111 have

_ 30_

35

heen rotated suﬂimently to cause the cam--
-wheel 24 to have operated on the bell-crank
" lever 68 to the full extent and said bell-crank
. tocause the fulldown movement of the blocks
72 72" in order to bring the hook bending and
In the opera-
tion ot' this hook bending and cutting mech-

cutting mechanism mto play.

- anism the centers of the slwhtly-conc&ved

40

surfaces 82 of said mechanisms act on- the
wire to force said wire against the inner cor-
ners of the npwardly-extending lugs 114 114’

_ of the lower members of the hook formmfr

45

mechanism to form theslightdownward bends

111, while the grooves 83 in connection with |

the lun's 115 115 of said lower members of the

- hook- formmﬂ' mechanisms, which lugs fit in
the grooves 83 form the hook e\tremltles 112,

If the wires are too long, the cutting edges 84,
- actingin conjunction with the statmnarv cn t-

ting e_d-:res 100 of the angle- plates 99 99, serve’
{0 eut off the ends of the wires.
pletes the operation of bending, &c., and with
the continued rotation of the qhaft the hold- .

55

60

ing mechanism is first released, so as to per-

- mit of the removal of the springs, and the

other mechanisms are suc(,e%swel y brourrht
out of working position. -
It is obvious that my ma(,hme is n::)t neces-

| 'fﬂarlly restricted to the double form herein:
shown and described,
chine could be constructed for Operatmwonly'
on one end of single conical spiral springs or
simple spiral springs, as it is necessary that -
- the hooks should be formed only at one end

inasmuch as the ma-

of such springs. In that case it would only

be necessary to employ a single holding meehf' |
anism, a single quartered ﬁnger, and a single .
finger, such as 63 or 63, as also a single hook |

The 1
forwardly - projecting side members of the
‘bracket 105 when the wires are bent around
1n the manner ]ust described act as guards
-to prevent said wires from being forced in-
After the com- |
~ pletion of the last-referred-to operation the |
~ cams 22 22'will have been rotated sufficiently’
- far to cause ‘the bars 55 55’ to be thrust for- |
wardly a sufficient distance to cause, through.
“the engagement of the rack-bars 57 thereuf :

from the othel

ThlS com-

formmcr and cul;tmtr meeha,nl%m ‘and where

these several mechamsms are operated by the
qpemﬁe means herein shown and described

it will only be necessary to employ the cam- -
wheel 24 and allied mechanism, together with -

the othel cam-wheels shown on the left of
In case of thissingle form of machme o

75

Fig. 1.
howevm where. 1t 1s decﬂred to bperate upon
‘simple coiled springs (not conical) the front

edge of the ma(,hme should be constructed so .

‘as to permit the end of the upper coiland the
next inner coil to be adjusted to the grooves

of the lower member of the holdmfr dewce

fact that the convolu tmucs of %n eh sprmcrs are : o

of equal diameter..

"While I have shown dﬁd desm 1bed herem-. S

certain specific details of construction, T wish:

‘it to be understood that I do not thereby in-

go

tend to restrict myself ‘to such details, inas-

| much as various modifications and var mtlonb B

thereof can be made without departing from

t.he broad spirit and scope of my. 1nvent10n
"What I claim as my. invention is— -

1. In a machine for bending the end of the._-

95

wwe of a coiled spring, the combmatmn of

holdlnﬂ' mechanism

eouswtmﬂ of two mem- -

bers, one of said members p[OE"lded with - :

curved grooves toreceive the wire of two ter-

i[GJ  -

‘minal coils of the. spring, and the othermem-
‘ber pmvlded with ridges adapted to fit said

grooves and thereby clamp the wire, means

for moving one of said members toward and

and bendmﬂ' mechanlsm
2. In a maohme for bendlntr the end of the

| I'c.:s's .

wire of a coiled spring; the eombmatwn of
‘holding mechammn consisting of two mem-. |

bers, one of said members pmmded with

curved grooves to receive the terminal coils

ITO -

of the spring, the inner groove being deeper

‘than the outer groove, and the other member
provided with ridges, the inner ridge being
wider than the outer ridge, said ridges adapt—-
ed to fit thé grooves of the other member of

the holdmfr meghamsm and thereby clamp
the wire, means for movlnﬂ' one of satd mem-
and bendm o

-‘bers toward and from the othel
mechanism. =

3. In a ‘machine for bendmn* Lhe end of the
coiled spring, the combmatmn of .

ere of a
holdm{r mech&msm consisting of two mem—-

bers, one of said members pmwded with two.-
sets of curved groovesadapted toreceive the |

125

wires of the two terminal coils at the opposite

ends of coiled springs; and the other member

provided with two sets of ridges adapted to
fit said grooves and thereby clamp the wires,

means for moving one of said members to-'
ward and fmm the other and bending mech-

ﬂlllSlTl

4. In a machine fm bending the end of the |

wire of a coiled spring, the eombmabmn of a

L I'_S._

I20

130

plate formlnﬂ‘ one membel of holding meeh- o

da
‘which could be accomplished by bevelmfr in- ..
ward.the ‘front edge of the machine, so as to
allow of the spring bem properly ad,]usted '~
to the front of the bed of the machine, which
otherwise could not be well done, owing to the



anism, a rod c-arrylnn' at one end the ot.her1'

member of the holding mechanism, means for

viving said rod lonﬂ'ltudnml mmrement and

bendl ng meehdnlsm

- 10.

(s

5. In a machine for bendmn‘ the end of bhe
wire of a coiled spring, the combmatmn of a

plate forming one member of holding mech-
anism, a rod carrying at one end. the other |
- member of the holding mechanism, means for |
giving’ said rod. lonmtudmal movement a

- spring acting on the rod to hold said rod at

‘a normal position with its holding member
. out_of engagement with the pla.te forming
theother holdmﬂ' member and bending mech- 1

RHISH]

0. In a machme for bendmg the end Of th&

wire of a coiled spring, the combination, of a
| plate forming one member of h{)ldlﬂﬂ' me(,h-

Canism,

20

a rod carrying at one end the other

member of the holding mechanism, a longitu-
] dma,lly-actu_ated bar,arock-shaft, levers ﬁ_x_ed
~on said shaft, one of said levers engaging the
- bar, and the olher lever en waﬂ'mn‘ the rod and' |

| lmndmﬂ' meehamsm

2 5

30

.

bar,

7. TIn a machine for bendmn‘ the end of the |
‘wire of a coiled spring, the LOIIlblllatl()l] of a

plate. forming one member of holding mech-

anism, a I"O(] carrying at one end the other
-m&mber of the holding mechanism, and said

rod also provided ’Wll}h a slot, a lonmtudl—

‘nally-actuated bar, a rock-shaft, levers fixed |
~on said shaft, one of said levers engaging the
- and the other lever engaging the slot of
.. the m‘d a set-bolt passing through the end.
of the rod and engaging the end of the lever
~within the slot of sald rod and bendmﬂ' mech- |

- anpism,

S. In a. machme for bendmﬂ' the end of the '-

~ wire of a coiled spring, the eombmatlon of a

46

45

50

6o

the spring

plate forming one member of holding me(,h-

anism, a rod carrying at one end the other |
'member of the holdmfr mechanism, a bar, a
one of'
said levers engaging the bar, and _the other
lever engaging the rod a 'cam acting on the
‘bar to lenﬂlbudm&llv actuate the same, and |
..bendmtr mecha,msm |

9. In a machine for bendmcr the end of the

rock-shaft, levers. ﬁted on said shaft

wire of a coiled spring, the combination of

bolding mechanism for the terminal coil of
, 4 quartered shaft adapted to en--
~ gage the end of the wire of the terminal coil, -

a segment mounted on said shatt, and a lon-

o frltudlnall} aetuated rack for enﬂdﬂlng smd__,'
55

segment.

| 10 In a machine for hendmg the end of t.he |
wire of a coiled spring, the combination, of
~ holding mechanism for the terminal coil of
“the spring, a spring-retrieved quartered shaft
adapted to engage the end of the wire of the

terminal coil, and means for rocking. sald

shaft.

th_e__ sp ring

11. In a machlne for bending the end of the
wire of a coiled spring, the combmatmn of

holding mechanism for the terminal 0011 of
, & spring-retrieved quartered shaft i

‘the spring

sSpring

| 6 - | S - B 327,286::" ._ - R ..

_adapted to enﬂ'afre the end of the wire of the :

terminal coil, means for ad,;ustmﬂ‘ the ten-

rocking said shaft.

011 of

gage the end of the wire of the terminal coil,

the segment, and. a cam for lonmtudmall}
aﬁtuatmg said bar. =~

13. In a machine for bendmg the end of the_.
wire of a coiled spring, the combination, of
holding mechanism for the terminal’ cml of
, a quartered shaft adapted to en-’
gage the end of the wire of the terminal coil,
a 5prmﬂ'-ﬁnwe1 engaging over the end of the

wire, and. mieans for rocking the quar tered

sion of the retrlevmﬂ' -Spr mg, and means for
| .70
12, In a machine for bendmﬂ' the end of the
“wire of a coiled spring, the eombmdtmn of
jholdmfr mechanism for the terminal
the spring, a quartered shaft adapted to en-
75
‘a segment mounted on said shaft, a bar pro-
vided with teeth fﬁrmmcr A mck to engage

80

_'sha,ft whereby the terminal end nf the wwe_ o
;'-of the coil is bent at an angle. S
14. In a machine for bending Lhe end of the |

| wire of a coiled spring, the combination, of
holding mechanism for the terminal coil of a

go

spring, a gage for the extremity of the wire : |
of the termmal coil, a quartered shaft adapted

to -engage the end of the wire of the terminal .
95

coil, and means for roakmﬂ said shaft where-

by- the terminal end of the ere of the (3011 is

bent at an angle.

15. Ina machme for bemhnn‘ the end of th"' |
wire of a coiled: spring, the combmatmn of

holdmn' mechanism for the terminal coil. of a

shaft adapted to engage the end of the wire

said shaft, wher eby the terminal end of bhe
wire .of bhe coil is bent at an-angle.

~ 16. In a machine for bending the end of the..-_

wire of a coiled spring, the combination, of

holding mechanism for the terminal coil of a

spring, means for bending the wire of the ter-

100

, an adjustable gage for the extremity -
of the wwe of said terminal coil, a qlmrtered'

‘of the terminal coil, and means for rocking L

105

110

minal coil forwardly at an angle, and a gaar d

to limit the extent of said turning.

17. Ina machinefor bending the end of the,' '_
wire of a coiled spring, the combination, of -

‘holding- mechanism for the terminal. cml of
the spring, a quartered shaft adapted to en-
~gage the end of the wire of the terminal coil,

. asegment mounted on said shaft, a bar, meéans
for actuating said bar, a rack- ba,r engaging

the segment, a bolt passing through said rack.

| _bar and provided medially with a x collar bear-

115

120

ing against one end of the rack-bar, and said

bolt ha,vmn' a threaded end entermcr a socket

~of the lonﬂ'ltudmally actuated bar, anda jam- .
125"

nat on the bolt and adapted te be turned

“against the opposite end of the rack-bar.

18. In a machine for bending the end of the

holding mechanism for the terminal coils of

a spring, means for bending the end of the.
wire of the terminal coil at an-angle and un-
der the next coil, and means for loopm_ﬂ' the

- wire of a coiled spring, the combination, of

I30
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to the first bendmg

~19. In a machine for bending the end of the
wire of a coiled spring, the Lombmatmn of
holding mechanism for the terminal coils of
a cmled spring, means for bending the end

~ of the wire of the terminal coil at an angle
and under the coil next to the terminal coil

10

L5

20

a shaft, means for rocking said shaft, and a
finger carried by said sha,ft and adapted to
engage the end of the wire and loop it over
the coil next to the terminal coil and bend
said wire inwardly in a reverse duectlon to
the first bending.

20. In a maehme for bending the end of the
wire of a coiled spring, the LOIlellld,thH of
holding mechanism for the terminal coils of
& ci:)_iled spring, means for bending the end of
the wire of the terminal coil at an ang]e_and
under the coil next to the terminal coil,

spring-retrieved shaft,means for rocking 5a1d
-shaft, and a finger carried by the shaft and

: adapted to engage the end of the wire and

25

loop it over the 0011 next to the terminal coil
and bend said wire 1nwardly in a reverse di-
rection to the first bending.

21. Ina machine for bendmﬂ' the end of the

- wire of a coiled spring, the combmatlon of

30

35

holding mechanism for the terminal coils of
a coiled spring, means for bending the end
of the wire of the terminal coil at an angle
and under the c¢oil next to said terminal cml
a shaft, a segment mounted thereon, a rdck-

bar £ngaging the segment, means for actuat-

ing the rdek bar, and a finger carried by the
shaft and a,dapted to engage the end of the

~wire and loop it over the coil next to the ter-

Tto

minal coil and bend said wire inwardly in a
reverse direction to the first bending.

22. Inamachine for bending the end of the

wire of a coiled spring, the combination, of

.~ holding mechanism for the terminal coils of
T a GOlled spring, means for bending the end

of the wire of the terminal coil at an anﬂ'le
and under the coil next to the terminal cml
a shaft, a segment mounted thereon,
formed or prowded with a rack-bar engaging

‘the segment, a cam for actuating the first-re-
ferred - to bar and a finger carrled by the
shaft, and adapted to engage the end of the

wire and loop it over the cml next tothe ter-

-minal coil, and bend said wire inwardly in a

. reverse d1rect10n to the first bending.

55

- bo

23. In a machine for bending the end of the._
~ wire of a coiled spring, the combination of

holding mechanism for the terminal coils of a

coiled spring, means for bending the end of

the wire of the terminal coil at an angle and
under the coil next to the ,ter_'-m_inal coil, a

shaft, a segment mounted thereon, a longi-
tudinally-actuated bar, a rack-bar engaging
-the segment, ascrew-bolt passing through the
rack- bar and having its inner threaded end

engaging a thredded socket of the longitudi-

nall} “actuated bar, and also prox*lded medi-

ally with a collar bem'ing against one end of

a bar |

‘wire over said coil next to the terminal 0011 | the rack-bar, a Jam -nut enn'acrmfr the screw-

“and bending said wire 1n a reverse dlI"EthOIl bolt and ada,pted to be turned acr&lnqt the op- -

posite end of therack-bar, and a ﬁnfrercmued

terminal coil, and bend said wire inwardly in
a reverse direction to the first bending.
24, In a machine forbending the end of the

70

by the shaft, and adapted to engage  the end of -
“the wire and loop it over the coil next to the

75

wire of a coiled spring, the combination, of

holding mechanisms for the terminal coils at

opposite ends of coiled springs, means for
bending the ends of the wires of the terminal
coils at angles, and under the coils next to
the terminal coils, and means engaging the
ends of the wires and adapted to loop said

80

ends of the wires over the coils next to the

terminal cotls, and bend said wires inwardly
in a reverse direction to the first bending.
25. In amachine for bending the end of the
wire of a coiled spring, the combination, of
holding mechanisms for the terminal (3011&: at
opposite ends of coiled springs, means for
bending the ends of the wires of the terminal
colls at angles and under the coils next to
the termmdl coils, fingers adapted to engage
the ends of the wires and loop said wires over

the coils next to the terminal coils, and bend
‘said wires inwardly in a reverse direction to

90

the first bending, and means for actuating

said fingers. -

26. In a machine for bending the end of the
wire of a coiled spring, the combination, of
holding mechanism for the terminal coils of

a coiled spring, means for bending the end of

1CO

the wire of the terminal coil at an angle and

‘under the coil next to said termmal coil,

means for looping the end of the wire over

‘the coil next to the terminal coil, and bend-

ing said wire inwardly in a reverse direction

“to the first bending, and a projecting pin

adapted to support the wire of the Spl mﬂ' in
the pr{)(,essg of forming the loop.
In a machine for bending the end of the

-w:re_of a colled spring, the combmatwn of
"holding mechanism for the terminal coils of

a coiled spring, means for bending the end of

‘the wire of the terminal coil at an angle and

under the wire of the coil next to the ter-
minal coil and looping it over the last-re-

ferred-to coil and bending said wireinwardly -

in a reverse direction to the first bending,

) § 05

11O

15

and hook-forming mechanism adapted to act

against said inwardly-bent portion of the

wire and to form the same into a hook.

I20

28. In a machine for bending the end of the
wire of a coiled spring, the combmatwn of

holding mechanism for the terminal coil of a

‘coiled spring, of hook forming and cutting

mechanism adapted to act on the end of the
wire of the terminal coil and form the same
into a hook, and sever surplus wire.

- 29. Ina machine for bending the end of the
wire of a coiled spring, the eombmatwn of

‘holding mechanism for the terminal coil of a
coiled spring, a block, hook-forming mechan-
18m carried by said bloek and means for re-
ciprocating the block, whereby on one recip-

125
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‘and means for

10

LS

20

rocation thereof the hOOk forming mechanism | ver engaging the block and a cam-wheel en-
" is caused to act on the end of the wire of the

terminal coil and form- -a hook.

30. In a machine for bending the end of the
‘wire of a coiled spring
~holding mechanisms fur the terminal cmls at
opposi te ends of coiled springs, a block, hook-
forming mechanisms carried by said bloek,w
reciprocating said block,
‘whereby on one reciprocation thereof the
“hook-forming mechanisms are adapted to en-
cage the ends of the wires of the terminal
coils of the springs and form said em:'I% of the

, Lthe cmnbmatmn of

wires into hooks.

31. In a machine for bending the end of the

wire of a coiled spring, the combination, of

holding mechanism for the terminal coil of a
, & reciprocating device, a hook-
forming meﬁlmnism_ carried by said reeipro—;
cating device, said hook-forming mechanism
formed on its face with an inward projection.
adapted to form a bend.in the wire of the ter-
minal coil of the spring, and also provided in’
its face with a recess adapted to form. the
hook portion of the end of the wire, and a co-.
acting stationary hook-forming mechanism,:

coiled sprm

- provided with two projecting lun's

30
.- 3.5
B
.

60

coiled spring

‘coiled spring,

32. Ina machine for bending the end of the
.- wire of a coiled spring, the combmatmn of
bolding mechanism for the terminal coil of a;
, & reciprocating device, a hook:
forming and cutting mechanism carried by:
‘the reciprocating device, said hook forming
and cutting mechanism having one face pro-
vided with a projection to form a bend in the
projecting wire of the terminal coil of the
spring, and also having a recess to form the:
hook of the terminal wire, and also provided:
with-a cutting edge, a stationary cutting edge.
adapted to act in conjunction with the first-
referred-to cutting edge, and a coacting sta-|
‘tionary hook- formmn' mechdmsm pr0V1ded§

with two projecting lun's

33. In a machine for bendmﬂ' the end of the
wire of a coiled spring, the combmatlon of’
holding mechanism for the terminal coil of a
a block, a hook-forming mech=
"anism carried by said block, and adapted to
engage the projecting wire of the terminal
coil of thespring, a bell-crank lever engaging.
the block, and means for actuating said bell-‘
| bell-crank lever, a pin passing through the.
'34. In a machine for bendi ing the end of the‘

crank lever

wire of a coiled spring, the comblnatlon of

holding mechanism for the terminal coil of a.
coiled spring, a block, hook-forming mechan-
-ism ecarried by said bloek, means for recipro-
cating the block, and means for normally
-holding the block so as to hold the hook-form-

ing meehamsm out of engagement with the

| plmectmﬂ' w1re of the t.ermmal coil of the

‘8spring. .. |
35. In a machine for bendmtr the end of the'
-wire of a coiled spring, the comblnatjlon of
holding mechanism for the terminal coil of a
coiled spring, a block, hook-bending mech-

gaging the bell-crank: lever.
36. In a machine forbendmn' theend of the

anism carried by the block -a bell- crank le-
verengaging the block, means for rocking the
bell-crank lever, and -a spring or springs for
normally holdmﬂ' the block raised out of op-
erative position.

37. In a machine for bendmﬂ' the end of the_
wire of a coiled spring, the (,Ombmﬂtlon of

holding mechanism for the terminal coil of a

coiled spring, a block, means for reciprocat-

ing said block, hook- formmﬂ' mechanism car-
rled by the bloek and means for adjusting
said hook- fﬂrmmrr mechanism rearwardly or
forwardly.

- 38. Ina machme for bendmw the end of the |

| 70
wire of ‘a colled spring, the comomatlon of -
holding mechanism for the terminal coil Of a

coiled spring, a block, hook-forming mech-

75

8o

wire of a coiled spring, the combmatlon of
holding mechamsm for the terminal coil of Q- e

coiled spring, a block, provided with a dove-

tall recess hm*mcr a sht extending therefrom,

a hook-forming mechanism pmvided with a

dovetail feather fitting in the dovetaill recess,

a bolt passing into the block and extending

across the slit, and means for reuprocatmﬂ"

the block.

39. Ina machme for bendmg the end of the
wire of a coiled spring, the combination, of
holding mechanism for the terminal coil of a
coiled spring, a block, a hook-forming mem-
ber carried by said bloek means for recipro-

cating said block, a eomplementary hook-

go

95

100

formmg member, and means for regulating

theextentof the movementof the block which

carries one of the hook-forming members to-
ward the eomplementaryhook fc)rmmﬂ' mein-

ber, in order to adjust the degree of bendmg“"

of the hook.

40. In a machine for bending the end of the

wire of a coiled spring, the combination, of

holding mechanism for the terminal coil of &
~coiled spring, a block having a slot therein, .
a bloek fitting in said slot and prowded with

an inclined Wed ge, a wedge entering the slot

and formed vut;h an inclined edge engaging
the inclined edge of the block within the slot,
a bolt extendmﬂ* longitudinally into the slot

and adapted to engage the block therein, a

end of the forward memberof said bell-crank

lever and engaging the block in the slot,
“means for actuatmﬂ' said bell-crank lever

105

110

115

120

and hook- formmﬂ' meehamsm carried by the o

“block..
41, Ina ma(_,hme for bendmfr the end of the

wire of a coiled spring, the combmatmn of a
shaft, a series of cams maunted there{m a

125

plate formmtr one member of aholding mech-_ o

anism, a rod carrying at one end the other

member of said holding mechanism, a bar, a

rock-shaft,levers mounted on said roek-shaft
one of the levers engaging the bar, and the

other leverengaging the uprlﬂrht rod and one

amsm carried by 3&1(1 block a bell- cmnk le- | end of the bar enwaged by one of the cams of

£36




627,286 | o

the shaft, aquartered shaft having asegment | for actuating the hook-forming mechanism,
mounted thereon, a bar formed or provided | said bell-crank lever being actuated by an-
with a rack-bar-adapted to engage the seg- | other cam on the shaft. o

ment, and said bar actuated by another cam In testimony whereof I affix my signature
on the shaft, another shaft carrying a curved | in presence of two witnesses.

finger, and having a segment mounted there- -

on, a bar formed or provided with a rack-bar BENJAMIN F. WINDSOR.
engaging the segment, and said bar beingac-| Witnesses:

tuated by another cam on the shaft, hook- A. L. MORSELL,

forming mechanism, and a bell-crank lever F. P. CHESLEY.

—

It is hereby certified that in Letters Patent No. 627,286, granted June 20, 1899,
upon the application of Benjamin F. Windsor, of Kenosha, Wisconsin, for an improve-
‘ment in ‘“Machines for Bending Ends of Wire for Bed-Bottom Springs,” an error
a-ﬁpears in the printed specification requiring correction, as follows: In line 114, page 8,

the word “ Wedge ”” should read edge; and that the said Letters Patent should be read

iy

with this correction therein that the same may conform to the record of the case-in
the Patent Office.

Signed, countersigned, and sealed this 4th day of July, A. D., 1899.

[SEAL.] ' | | "WEBSTER DAYVIS,
| L - : Assistant Seeretary of the Interior.
| Countersigned : . ..

- C. H. DvuELL,

Commissioner of Patents.

-Correc‘tion in Letters Patent No. 627,286,
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Correction in Letters Patent No. 627,280,

R - ad . —_——

Countersigned :

It is hereby certified that in Letters Patent No. 627,286, granted June 20, 18399,
upon the application of Benjamin F. Windsor, of Kenosha, Wisconsin, for an improve-
ment in “Machines for Bending Ends of Wire for Bed-Bottom Springs,”’ an error
appears in the printed specification requiring correction, as follows: In line 114, page 5.
the word “ wedge ” should read edge; and that the said Letters Patent should be read
with this correction therein that the same may conform to the record of the case 1o
the Patent Office.

Signed, countersigned, and sealed this 4th day of July, A. D., 1899.

[sEAL.} WEBSTER DAVIS5,

Assistant Secretary of the fnlerior.

C. H. DveLL,

Comnussioner of Pulents.
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