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No. 791, 753

UNITED STATES

Patented J‘une 6, 1905

PATENT OFFICE.

FRED H. DANIELb AND (JLINTON >. MARSHALL, OF WORCESTER
. . ' MASSA(JHUBETTB -

MANU*FA‘CTURE OF' SPRINGS.

SPECIFICATION forming part of Letters Patent No. 791,753, dated June 6,-1905. o
| Application filed November 27; 1903, Serial No. 182.797

Mo all whom it may CONCETTL: :
~ Be it known that we, Frep H. DaNters |

and CLinton S. MARSHALL.. citizens of the
- United States, residing in Worcester, county
of Worcester, Steteof Messechueetts heve in-
vented certain new and useful Improvemente_’
in the Manufacture of Springs; and we do.

hereby declare the following to be a full, clear.,

and exact description of the Invention, such as:
will enable others skilled in the art to which it
appertains to make and use the same.

In the patent granted to us jointly with Jo-
han O. E. Trotz on the 23d day of December,.

1902, No. 716,679, we have illustrated, de-

.eerlbed and elalmed a method of ma,mer Spl-.
ral cmled springs, consisting in wmdlno* a rod.
or wire with open eonvolutlons of umtormj
-piteh fora predetermined distance, continuing
~the winding for one or more turns with the
pitch d1m1n1ehed so as to close the convolu-
tions, restoring the original open pitch of the
: convolutlens w1theut dleeontmumw the wind--
ing, and finally severing the coil bV cutting
clear across it in a Dlane at right angles to its’
‘axis at the point or pomts where the convolu—

tions are closed.
The present invention is an 1mprovement

upon that of the above patent, particularly in
respect of the manner of closing the convolu-.
‘tions and the time when the severing of the

coil takes place.

Instead of closing the convolutions at inter-
vals during the Wmdmcr operation we now

complete the winding before any closure of |
We then pinch

the convolutions takes place.
or compress the coil at certain points, so as

to close the convolutions only where it is de-
sired to sever the coil, and we then cut aeross_

the coil in a plane perpendlcular to 1ts axis at
the points where these closures oceur.
The accompanying drawings illustrate suit-
able machines for carrying out this method.
In the drawings, Figure 1 is a plan view of

a, machine for elesmﬂ' the convolutlons of the

coil at desired pomts Fig. 2 1s a longitudi-
nal section of the same machme on the line
22 of Fig.1. Fig. 3 is a cross- -section.on the
line 3 3, Flﬂ' 1. Fw 4 1is a plan of a sawing-

machine for severing the coil at the pomts_

b

where the convolutions are closed and Fig.
51s a s1de elevation of the same, partly in sec-
t1on.

The coil is wound with open eenvolutwne

of uniform pitch upon any suitable coiling-

machine, 6f which many constructions are
known in theart. The coiling-machine illus-

trated and described in the ebove mentioned

patent would be suitable for this purpose with
the devices for mtermlttently closing the coils

| thrown out of operation, so that the winding

50

55

6o

would proceed from one end of the coil to the |

other without mtermptlon in the pltch of its

“convolutions.

Having wound the coil in the manner de-

seribed, adJeeent convolutions are closed to-

gether at whatever points it is desired to sever

| the coil by means of the compressing g-machine

shown in Fig. 1, where the bed ¢ 1s shown

provided with elamps b b and ¢ ¢, each being

formed in sections, as best shown In Kigs. 1

and 3,-s0 as to.open to receive the c01l and

close to clamp it firmly. - The sections of the

clamps are mounted upon plates & @, that slide
in ways on the bed-plate and are held thereto
by strips ¢ ¢, and the plates d d are moved
toward and from each other,so as to open and
close the clamps, by means of levers 7 #,which
are pivoted on the bed @« and are connected
at one end with the plates and are operated
simultaneously in opposite directions by means

of oppositely-grooved cams ¢ g on the IIlELlIl

shaft 4 of the machine.

75
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The clamps have cylindrical inner surfaces -

corresponding in diameter to the outer pe-
riphery of the coil and are of a length sub-

stantially equal to the length of the completed
springs which it is desired to form. The two
seéctions of the clamp b b are fixed with re-
spect to the length of the coil; but the sections
of the clamp ¢ ¢ are movable toward and from
-+ the other clamp, so that when the coil is in-

closed by the two clamps the clamp ¢ may be
moved toward the clamp 8, and the convolu-

tions of the coil mtervenmo' between the two .

clamps will be closed teﬂ‘ether as clearly illus-
trated in KFig. 1. The seetlene of the mov-
able clamp ¢ ¢ are mounted upon slides 7 ,
that are transversely secured to the plates d
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d, and the clamp is moved as a whole on these

slides ‘by means -of bars 2z 2, which are con-
nected ito the sections of the clamp at one end
and have antifriction-rollers at their other
ends, which work in the grooves of cam-disks

%k on the shaft A, so as to slide bars 2 ¢ 1n

their keepers on the bed of the machine and:
move the clamp ¢ ¢ toward and from the fixed

clamp 6 6. The connections between the sec-
tions of the clamp ¢ ¢ and their operating-

bars ¢ ¢ should be such as to permit the sec-
tions of the clamp to move apart with the

corresponding sections of the fixed clamp.

A convenlent arrangement for this purpose:
i1s shown at 0 ¢ in Fig. 1, where it will ‘be

seen that each section of the clamp has a
transverse slot into which a pin from the cor-
responding operating-bar projects, so that
the clamp-sections are free to move sidewise
relative to the-operating-bars and are also at

all times movable toward and from the fixed
clamp by the bars.

The machine may obvmusly be .designed to

make any number of closures in the convolu-

tions.of a coll, and the distance between each
closure will be the length of the completed
springs that are to be made out of the coil.
In Fw' 1 the -closures are rather close to-
;-g_etherj and the springs are therefore com-

30 paratively short; but it will be understood

35

dhat longer springs may be made by arrang-

Ing the closures to.come farther apart. The
coll having been freated in the manner above
described presents substantially the appear-
ance shown in FKig. 4.and is then transferred
to the -cutting - machine illustrated in the
fourth and fifth figures, where ¢’ i1s ‘the bed
0of the cutting - machine, 6" i1s the saw, and
¢ a sliding carrier upon which the saw is

40 mounted and by means of which 1t is fed for-

ward during the cutting operation by a gear-

~train ., with which the carrier is -provided.

45
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At the -opposite end of the machine there is
provided a clamp to hold the coil during the
cutting eperation. This clamp 1s composed
-of fixed semicylindrical sections-¢ ¢, that are
secured to a bracket 7/, erected on the bed of
the machine, and movable sections ¢ ¢, that
are similar in construction to the fixed sec-
tions and are carried by rods A’ A/, sliding in

‘bearings in the bracket /', to which the fixed

sections are secured. The sectionsg’ ¢’ of the
clamp are arranged to be moved toward and

fromthe fixed sections, soas to open the clamp

to recelve the coil and close upon it to hold
it-during the cutting operation, and this move-
ment of the sections ¢’ ¢’ is effected by piv-

)
‘therein, so that the coil may be gripped in the

791,753
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oted levers 7' 7/, that are connected at their
upper ends to -t-he rods 2’ A" and are oscillated

by grooved cam-disks &' A" on ashaft?’, which

1s connected by gearing ' to the main shaft
n' -of the machine and which the operator may
controlbyalevero’. The connection between

the rods 2" A’ and the upper end of the levers

' i

preferably has springs @ ¢ included

clamp by a yielding pressure.

As will be seen in Fig. 4, the clamp for the
coll is cylindrical and is arranged parallel to
the shaft of the saw, so that the axis of the

coil during the cutting operation will be per-
-pendlcular to the Dlme of the saw.

The saw
passes into a slit * in the coil-holding clamp.

and the coil 1s-adjusted in the clamp so that
one.of the convolutions at the point where
the coil 18 closed will come opposite the slit.
When, therefore, the saw 1s fed forward, the
coll 1s severed in a plane which 1s perpendic-

ular to its axis and forms the same sort of a
cutb and surface that 1s contemplated in the

patent above referred to.
As the invention herein consists wholly in

the method, 1t 1s not to be understood aslim-

ited to the employment of the particular com-
pressing and -cutting machines herein illus-
trated, these machines being included herein
merely for the purpose of illustrating the
practical carrying out of the method.

The coil should be taken from the coiling-
machine and put in the compressor while hot,
and the best results are obtained also by saw-

ing it while hot; but the invention is not limited
to treating the coil at any particular tempera-

ture.

Having thus described our invention, what
we claim 15—

In the art of making spiral coiled springs,
the herein-described improvement, consisting
in winding a length of rod or wire into an

open coll, clamping the coil at predetermined

points so as to prevent certain of the convo-

lutions from closing, squeezing or pinching
the coil endwise to close the unclamped con-

volutions, and then severing the coil by cut-
ting clear across it in a plane perpendicular
to 1ts axis at the points where its convolutions
were closed.

In testimony whereof we afiixoursignatures

in presence of two witnesses.

FRED H. DANIELS.
| C.S. MARSHALIL.
Witnesses:

A. F. BAcCKLIN,
T. M. LaTmAM.
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