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To all whom it may concern :

Be 1t known that I, DANIEL R. PRATT, a
citizen of the United States, residing at New
York city, in the county of New York and

5 State of New York, have invented certain new
and useful Improvements in Tension-Springs

tor use withh Nuts and Bolts; and I dohereby

declare the following to be a full, clear, and
exact description of the invention, such as will
ro enable othersskilled in the art to which it ap-
pertains to make and use the same, reference
being had to the accompanying drawings, and
to letters or figures of reference marked there-
on, which form a part of this specification.

15 In the drawings, Figure 1 is an elevation of
a bolt and nut, showing the application of my
improved tension-spring. Iig.2shows a per-
spective, a plan, and a sectional view of the

~ tensional spring made from round wire or rod.

2o Kig. 3 shows like views of the spring made
from square bar or wire and of rectangular
form. Ifig. 4 1s a sectional view of the spring
as made of oval wire or bar.

Like letters refer to like parts wherever

25 they occur.

My invention relates to the construction of
that class of devices employed for insuring
the tension of bolts used in securing articles
or structures, and has for its object to com-

3o pensate for any slack arising from wear of
the nut or bolt- head and contiguous sur-
faces or by the unscrewing or displacement
of the nut. This class of devices are in gen-

eral termed ““ nut-locks,” though in the special

35 class to which my devices belong no meansis
employed to prevent the turning of the nut

~other than the jamming of the nut from the
- pressure of the spring.

To accomplish the object in view various

4o forms of elastic or spring washers have been
devised—as, for instance, washers of rubber,
cupped as well as cupped and corrugated me-
tallic spring-washers, corrugated metal disks,
and spirally-coiled metalliec springs. Of such

45 devices those most nearly approaching my
present invention are the corrugated metal
disks and the spirally-coiled spring-washer.
The first of theseis usnally made by first strik-
1ng or stamping an annular disk from a sheet

]

‘subjecting the annular disk to dies which set

up or corrngate the same. The objection to

-this elass of washer is, first, if made of light

material 1t will not have sufficient spring
power or tension to be of practical serviee, ¢«
and, secondly, as the fiber is in part coincident
with the corrugations, there is an increased
tendency of the washer to snap or break when
compressed by the nut. -

The second class of devices are formed either 6o
by first striking out an annular washer, then
cutting 1t across, and finally giving 1t a spiral
twist to secure teeth or projecting points, or
from a short bar by giving the same a spiral
coil by means of suitable machinery. The ob- 6¢
jection to this last washer is, first, that there
are but two bearing-points, and these are of
a character calculated to channel or groove
the under surface of the nut and the surface
against which the spring-washer bears, and 5o
this 1n course of time tends to inerease rather
than overcome the play or slack of the bolt
and nat. To overcome these difficulties it is
essential, first, that the spring should be very
powerful or of great tension, and this with the v
least amount of metal; and this I accomplish
by torming it from steel wire or rods drawn
or rolled so as to preserve intact the skin,
which adds to the strength and resiliency of
the metal, and which 1n. the cut or stamped 8o
washer is broken; secondly, that 1t should beof
a character to yield readily and react promptly,
and this I accomplish by giving the spring
the form of an open corrugated ring, so as to
obtain a series of springs; and, thirdly, that &g
1t should have a series of bearing-surfaces
which are not in the form of acute angles or
cutting-edges, and this I also accomphish by
corrugating the ring, and, if found necessary,
by beveling the edges of the cut or opening ot go
the ring.

My invention therefore consists in a spring-
washer or tension device to be used with nuts
and bolts, formed of drawn or rolled steel
wire bent to surround the bolt and corrngated, g¢
the iree ends of the wire being 11 substan-
tially the same plane, so as to allow the top
and bottom projections of the spring to come
1n contact with the nut and bearing-surface,

5o of steel or other snitable metal, and, secondly, { and to avoid the wearing or cutting of either rtoc
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the nut or bearing-surface, as will hereinafter |

more fully appear.
1t will be apparent that, while SGTBI‘ELI of the
devices heretofore referred to as already ex-
¢ isting contain one or more of the essential
features set forth, none exhibit all the char-
acteristics of my dewce, and no c¢laim is here-
in made to any tension-spring for nuts and
- bolts which does not contain all the essentials
1o recited.

I will now proceed t{) describe my invention
more specifically, so that others skilled in the
art to which it appertainsmay apply the same.

A, B, and G indicate parts of a structure

1g which are to be clamped or held by bolting
the same together, while D indicates a bolt
and I a nut all ()f the class commonlv em-
ployed |

In all structares, jars, expansion and con-

20 traction wear, and other causes resualt in
course of time in loosening the nut and per-
mitting play ot the bolt, anless a compensat-
ing-spring is employed. In the drawings, If

indicates my improved device for said pur-

25 pose. Its exact outline is not material. An
open annulus, Figs. 1 and 2, in some respects
is preferable, becanse more casily formed ; but
a hollow square, Fig. 3, or polygon, cut as at
f, will answer, or any form which will inclose

30 the bolt. " The material is essen tial, and should

- be drawn or rolled steel wire whereon the skin
“ispreservedintactsoasto enhance its strength,
and so that when the metal is corrngated the
fiber shall not coincide with the corrugations;

35 but as far as the general form 1s concerned the

- wire may be Iouml, square, or oval in cross-
section, as preferred, so that no cutting-edges
are presented to the bearm o-surface of the 1l ut
or to bearing-surface C.

40 In manuffwtmmﬁ the spring I, L ﬁrst tdhe &
piece of drawn or rolled bted wire or rod,
preferably of one-quarter () inch diameter or
under, and of suitable length, and bend the
same to form an open anmﬂus or polygon, If,

45 the free ends being brought as nearly as pos-

- sible into the same plane, so as to present no
cutting-edges or projections, and sutficiently
close together to securelyinclose the bolt and
vet permit the extension of the ends when the

zo spring expands. This annulus 1 submit to

dies which corrugate it at several points, as

indicated by e ¢, so as to produce multiple.

bearing-iaces ¢ ¢ and % % on both surfaces.
In the operations specified the wire or rod
ge is annealed very soft before bending and cor-

rugating, and is carefully tempered. after be-
ing corrngated. As the annulus 1s open, the
corrugating thereof converts it into a maulti-
ple spring of great power In corrugating the
annulus care should be had not to cause the
cut ends at fto project; as they would then
be likely to groove either the nuat or the sur-
face O, according to the position of the spring ;
and in case they are found to project they
should be beveled off. The number of corru-
gations should not exceed three or four, else
the spring will be foo stiff to give the bestre-
sults.

The a,dv.mtl%s delwhd from my invention
are, first, that Tobtain a spring of great power
with the use of the least amount of inetal;
secondly, that I have no cutting-edges to
oToove 01‘ wear the nut or other surface aoainst

_whmh__the:spuup bears; and, thirdly, tlnt it

can be cheaply manufactumd

I am aware that a spring-washer having
radial corrugations and a radial slit or open-
ing is not new, and do not c¢laim the same,
for the reason that such washers are formed
of sheet metal, the fiber of the steel 1s in part
coincident with the corrugations, and the skin
of the metal broken, which renders the device
liable to break wheu compressed and detracts
from its power, whereas by employing rolled
or drawn steel wire I am enabled to preserve
intact the skin of the metal, thus increasing
its strength and resiliency; and 1 also avoid
having the fiber of the metal coincident with
the corrugations of the washer. 1 obtain a
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very powerml spring with the least amount of go

metal.

Having thus described my 1nvention and
pELIthUL:Ll]} pointed out wherein it ditfers es-
sentially from what has preceded 1t, 1 claim as
my invention and desire to secure by Letters
Patent—

A spring-washer or tension device to be
used with nuts and bolts, consisting of a
spring formed of drawn or rolled steel Wireﬁ
bent to the shape of an open annulus or poly-
oon and corragated, the free ends of the wire
being in substantially the same plane, sub-
stantially as and for the purpose specified.

In testimony whereof 1 affix my signature
in presence of two witnesses.

DANIEL R. PRATT.
Withesses:

IF. W, RITTER, Jr.,
H. B. MoUuLTON.
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