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UNIT-ED . STATES PATENT OFFICEe N

GEORGE W. WILLFORD, OF SHEFFIELD, COUNTY OF YORK, ENGLAND,

MACHINE FOR MAKING SPRINGS.

SP_ECIFICATION-forming part of Letters Patent No. 256,088, dated April 4; 1882,
| | Applicafiun filed July 5, 1881. (No miodel.) Patented in England March 22, 1879. .

To all whom it may concern : | - | jeeting under cdges of each part of the table
Beit knownthatI, GEORGE WILLIAM WILL- | are provided with racks,into which gear wheels
FORD, aresident of Attercliffe, Shetfield, York- | £ £/, the latter being geared with pinions on a
shire, Kingland, and a subject ot the Queen of | shaft, J? provided with a hand-wheel. By zc
5 Great Britain and Ireland, have invented cer- turning this hand-wheel in one direction or the
tain Improvements in Methods of and Appa- | other the two parts g g’ of the table may he
ratus for Making Springs, (for which I have | caused to move toward or away from each
obtained British Letters Patent No. 1,155, { other, and when moved to the latter position
March 22, 1879,) of which the following is a { allow the dies to be lowered into the cold water 6o
1o 8pecification.. = . . . | | or other tempering-lignid contained in the
This iovention relates to improvements in | tank E. |
the manufacture of plate or leaf springs and |. In making a spring on the above-deseribed
- apparatus for forming the springs from torged machine, the flat spring-plates composing one
1_ bars or strips of steel; and the object of my | complete spring are placed in their forged and 65
15 Inventionis to make or fit one complete spring | heated state between the top and bottom dies,
at one operation. ,, | A and B, the bottom dies, B, being in the
In the accompanying.drawings I have illus- | raised position shown in Fig. 1. Steam, hy-
trated a construction of apparatus by which | draulic, or other pressure is then admitted to
the springs are fitted in accordance with my | the eylinder G- above the piston, so as toforce 7o
20 1nvention. - down the upperdie and curve the spring-plates
Tigure lisa front view in elevation; Fig.2, | F over the bottom dies, thus bending all the
anend view; Fig. 3, atransverse section, show- | plates, torming the complete spring at one op-
1ng the dies and spring depressed into the tem- eration, the common method being to bend the
- pering-bath; Fig. 4, a plan view, partly in sec- plates successively, one at a time. The plate 4
25 tion; and Tig. 5, a view of the dies containing | D is then secured to the cross-head C,s0as to
~ the spring, drawn to a larger scale. confine the plates I between the dies by intro-
The four vertical pillars K K, with the cross: ducing keys through the ends of the bolts =,
pieces K’ K2, constitute the frame of the ma- | which pass through vertical openings in the
chine. The upper cross-piece, K’, supports a | said cross-head C. The eccentrics @’ d/ are So
3o central vertical steam or hydrauliccylinder, G, | then turned so as to lower the central portion
the piston-rod H of which passes through a | of the two-part die B B, thereby allowing the
stutfing-box, 7, in the beam K’, and carries at spring-plates to set clear of each other in the
its lower end the curved cross-head C. This center, Ifig. 5, pressure being exerted only at
cross-head C has its opposite ends adapted to | the extreme ends, so that when the dies with 8¢
35 the guide-rods J, and carries the adjustable | the spring are lowered into the tempering-lig-
dies A A, which are secured to the spring- | uid the latter may pass between the central
plate @, the latter being secured to the cross- | portions of the plates I, and thereby harden
head by bolts and nuts «’, while the dies are or temper the spring more uniformly than if
set to the proper position by inserting washers | the liquid had access only to the edges of the go
40 ¢® between the plate ¢ and cross-head..  The plate F. . S |
lower die, B B, made in two parts, is carried | The top dies may be so constructed and pro-
by a plate, D, the latter being provided on op- | vided with eccentrics d’ @’ as to be movable
posite sides with lugs d, forming bearings for | like the bottom dies when it is desirable to set
eccentrics d’ d’, which are adapted to openings | out the spring-plates from one another to a g5
45 1n the dies B B, so that by turning these ec- | greater extent than would be the case when
centrics the dies may be adjusted to the posi- | the bottom dies only are drawn back from the
~tions shown in Fig. 1 or those shown in Fig. 5. | center of the spring-plates after the latterhave
The plate D, which is guided by the rods J, | been compressed between the dies. Afterthe
1s supported in position by the two-part table spring has been properly tempered the dies are 100
50 g99',adaptedtohorizontal dovetailed guideways | raised, the two parts g ¢’ of thetable are moved |
on the top of the tank E, Fig, 1. The pro- | toward each other, so as to support the dies,
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the upper and lower dies are separated, and | _'by-the dies and impressed with and by the

the spring removed for the next operation.

Instead of employing a c¢ylinder and piston

tooperatethedies, a rack and pinion or equiva-
¢ lent device may be employed, if found desira-
ble, for the purpose.

Instead of constructing the dies so as to be
adjustable to set the plates If apart in the cen-
ter, packing-pieces may be inserted between

1o each of the flat spring-plates before or while
being curved in order to produce the desired
setting out of the plates from one another; or,
if preferred, the spring-plates may be first
curved in the said machine and curved pack-

1z ing - pieces then inserted between adjoining
plates, after which the plates, with the pack-
‘ing-pieces between them, should be compressed
between the dies to set up the spring-plates

h clear of each other, the said packing-pieces

‘20 being taken out before cooling and hardening
“~the plates. . | | |
~The tank to contain the liquid for hardening
the plates may be connected with a water-sup-
ply main of suitable pressure, and the tank

2¢ may be open, as described, or be made capable

of being closed and secured, so that a great |

pressure of water may be maintained therein.
Instead of constructing the apparatus so as
to permit the depression of the dies into the
30 tank, the tank may be raised while the spring
is held between the dies; or, in place of the
water-tank, orin combination with if, a system
of water-pipes may be employed, from which
jets or streams of water may be forced onto
35 and between the plates in the dies. |

In order to give an improved form to the !

spring-plates during or after the operation of
curvingand fitting, packing-pieces,as matrices,
of therequired form, would beinserted between
40 each spring-plate, and the said plates(with the
said ‘matrices between them) would be sub-
jected to blows or pressure in the above-de-
seribed apparatus until the plates were curved

form of the said matrices.

I wish it to be understood that 1 do not de-
sire to claim in this case the method described
of tempering the spring, as I propose to make
this the subject of a separate application for a
patent. | 56

I claim as my invention— |

1. In a spring-bending machine, the combi-
nation of two dies with devices, substantially
as described, for moving one of the dies toward
or from the other at the center while keeping 55
the ends of the dies in substantially the same
relation, as and for the purpose set forth.

2. In a bending-machine,the combination of
the upper dies with a plate, D, and die B made
in two parts, and provided with devices for
raising and lowering the two parts in the cen-
ter, substantially as specified.

3. The combination of a die, B, with dies A,
spring-platecarrying thelatter, cross-head, and
devices, substantially as described, for adjust- 63
ing the spring-plate. '

4. The combination of movable dies A B and
plate D with movable.table ¢ ¢’ |

5. The combination of the guides J, cross-
head C, plate D, and dies with movable table
g9 _

6. The combination of the dies, cross-head
C, plate D, and fastening devices x with mov-
able supports for said plate D. “

7. The combination of dies and support D 73
with two-part table ¢ ¢/, having racks at the
end, and gear-wheels f /7, all substantially as
set torth. .

In testimony whereof I havesigned my name
to this specification in the presence of two sub- 8o
scribing witnesses.

GEORGE WILLIAM WILLFOLRD.

Witnesses:
HENRY ANTY,
It. ¥, HIBBERT.
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