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SPEC'IFICATION forming part of Letters Patent No, 237,659, dated February 8, 1881,
| Application filed November 8, 1880. (No model.)

To all whom it may concern :

Be it known that I, EDWARD J. BROOKS, &
citizen of the United States, residing at Rast
Orange, in the State of New J ersey, have in-
vented a new and useful Improvementin Nut-

Locks, of which the following is a specifica-

tion.

This invention relates to means for securing
screw-nuts upon bolts against the loosening
effect of jars, &e., and it relates to those de.
vices for this purpose whieh are distinctively
known as ¢“nut-lock washers,” some of which
have been made of wire.

The present invention is an improvement

more particularly upon the wire nut - lock
washers of Fred C. Hamilton, patented Oec-
tober 5, 1875; and it consists in certain novel

features of construction hereinafter specified,

The object of the present invention has been,
and 1s, to produce, by simple machinery and

dies, elastic bent wire nut-lock washers having

all the advantages of the Hamilton washer,
and the following additional advantages,
namely: first, adaptation to be made elastic,
with the utmost degree of strength in the
spring-bends, and with this quality produced
alike, the stiff
bolt-embracing portions,with theirtwo or more

thicknesses of wire, being utilized for this pur--

pose; second, adaptation for man ufacture,
either ‘single” or“double,” by oneand the Same
set of machinery and dies, each end of eacli
double washer being complete in itself; third,
adaptation to be made double, with stiff elastic
ends of two or more thicknesses and a connect-
ing portion of single thickness, thus economiz-
Ing stock. |

In the accompanying drawings, which form

part of this specification, Figure 1 is a face
view of a double nut-lock washer lustrating

this invention. Tig.2is an edge view thereof,

and Ifig. 3 is an edge view of another double
‘washer bent differently. Iig.4 is a face view

of a single washer made acecordin g to this in-
vention. FKig, 5is an edge view thereof, and
IFig. 6is an edge view of another sin gle washer
bent differently. Tig. 7 is a face view, Fig.
S an edge view, and Fig. 9 an end view, of an-
other double washer, illustrating a saperior
combination of bends; and Figs.10 and 12 are

1ng end ¢ before them.

face views, and Ifigs. 11 and 13 are edge views,
of two double washers illustrating additional
modifications.

Like letters of reference indicate correspond-
ing parts in the several figures.
I the preferred forms of my wire nat-lock
washer, illustrated by Figs. 1 to 9, inclusive,
each end of each double washer and each single
washer is counstructed with an inner loop, a,
which 1s nearly circular and of sufficient di-
ameter to fit a bolt of given size loosely, and
with an outer portion, b, of U shape, partially
surrounding said loop a, connected therewith
at’oune end, and formning at its free extremity
an inclined holding end, ¢, the latter being
adapted to engage with the sides of a nut suc-
cessively, and to lock the nut against unscrey-
ing in eustomary manner, as illustrated by Ifig.
[. The nuts on a pair of bolts are indicated
at N N?in this figure by dotted lines. The
nut N illustrates the operation of receiving the
nut as 1t 1s serewed home.  As the nut turns
in the direction indicated by the arrow there-
on its corners successively foree down the hold-
The nut N?illustrates
the locking operation. The projecting hold-
g end ¢ engages with one of the flat sides of
the nut and preciudes unserewing until the nut
is released Ly forcing back the holding end.
The bolding end may be substantially straight
and tangential, as shown in Figs. 1 to 6, or
may preferably be turned inward, as shown in
Iigs. 7 to 9.
Loadaptthe washersto prevent rattling, and
to insure an efficient lock when the nuts are
notfully screwed hiome, each end of each double
washer and each single washer is bent trans-
versely through its bolt-embracing loop a, so
as to present an arched back, either toward
the nut, as illustrated by Figs. 2 and 5, or to-
ward the opposing surface, as illustrated by
Figs.3 and 6. The operation in both cases is
substantially the same, and is illustrated by
Fig. 2. A nut, N% is shown in full lines in this
figure as locked in contact with the body of
the washer, but without flattening the latter,
and 1n dotted lines the same is shown fully
home with the washerin its flattened condition.
Until the latter condition of the washer is
reached, and within a considerable scope, 1t
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operates as a spring or clastic cushion, for the

purposes above stated.

In Figs.1to G have shown a single spring-
bend through each bolt-embracing loop at
right angles to the longitudinal axis of the

washer. Such bends may cross theloops ¢ in -

other lines, and preferably in two or more di-
rections, as illustrated by Figs. 7 to 9, which

show a double washer, the ends of which are

arched in line with and also at 1ight angles
to the longitudinal axis of the washer.

To keep the washers from turning under the
nuts, and to facilitate making and handling
them, they are preferably made double, as
shown, for example, in said Tigs. 1 to 3 and

7to 9, for use at rail-joints, and at other places |

where bolts are arranged in pairs, the washer
ends above desceribed being united by integral
single-tie portions d, which may be either
arched or straight; but equally efficient single
washers may be constructed according to my
invention, as illustrated by Figs. 4, 5, and ©.
As used upon wood, such single washers may
beheldagainst turning by anaildriven through
the small loop which connects the portious «
and D of each washer, as.indicated atxin Ifig.
43 or for use upon wood or metal the inner
terminal end of each washer may be bent back-
ward more or less, to form a washer-holding
end, ¢, which may engage with the groove 1

a grooved fish-plate, for example, or may hold

sufficiently by biting on a smooth surface.
Inthe modificationsillustrated, respectively,
by Figs. 10 and 11 and Figs. 12 and 13, the

outer portions, b, above described, are omitted,

the holding ends ¢ being formed 1n countinua-
tion of the bolt-embracing loops «, and 1 the
former the holding ends constitute parts of
the Lolt-embracing loops, being designed to
engage with the backs of the nuts, the Jatter
to be either plain or provided with radial hold-
ing ribs or grooves, as shown, for example, 11
the said Hamilton patent. Washers of tlis
form, and of the form illustrated by Ifigs. 7 to
9, provide for unscerewing the locked nuts by
simply applying sufficient {force thercto, the
holding ends being adapted to yield in either
direction without undue strain.

[n wannlfheinving my said nut-loek washer
in any of its forms I use heavy wire or light
bar iron or steel, which may be ol any pre-
ferred shape in cross-section.  Anunealed steel

237,009

wire of round section and suitable size is pre-

ferred. This is cat into proper lengths to form

double washers or pairs of single washers, and

the respective ends of each blank are bent (by
a simple and compact bendin o-machine) 1nto
eitherof the described shapes, care being taken
to reverse the blank before forming the second
ond of a double washer. In producing said
préferred forms of my nut-lock washer, for ex-
ample, each end of the blank 1is first bent
(around a mandrel) to torm a loop, a, and then
rebent to form the outer portion, b, and hold-
ing end ¢ belonging to said loop. The washers
are next bent trausversely, as above deseribed,
by “dropping” or pressing them between dies,
and the holding ends ¢ are turned up ab the
same or a subsequent operation. Single wash-
crs may be eant apart either before or after be-
ing dropped or pressed, or they may prefer-
ably be formed and severed successively with-
out first cutting the wire into blanks. The
washers are finished by hardening them and
protecting them against oxidation by ordinary
AN,

The machinery and dies above referred to
form no part ot the present invention,and may
be constracted on well-known principles which
will suggest themselves to those skilled 1n
making articles of bent wire.

ITaving thns deseribed my said invention, I
¢lalm— |

1. A nut-lock washer of elastic wire, having
a bolt-embracing loop and arched at orin line
with said loop, substantially as herein spect-
ied, for the purposes set forth.

9" A wire nut-lock washer having an mner
bolt-embracing loop, a rebent outer portion
partially surrounding said loop, andan inclined
holding cnd at the free extremity of said outer
nortion, substantially as herein specified, for
the purposes set forth.

3. A nut-lock washer of clastic wire, having
a pair of arched bolt-embracing loops with re-
bent outer portions and holding-ends at the
extremities of a single tie portion, substan-
tially as herein specified, for the purposes set
{orth.

EDWARD J. BROOKS.
VWithesses:
(0. 1. BROWNR,
SALOMON VOS.
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It is hereby certified that in Letters Patent No. 237,639, granted Feb. 8, 1881, to
E. J. Brooks & Co., assignees of E. J. Brooks, for an improvement in Nut Locks, the

grant was erroneously made to “E. J. Brooks & Co., their heirs or assigns,” when it
should have been to “E. J. Brooks & Co., its successors or assigns;” it appearing that
sald assignee is g, corporatién and not a firm; that the proper corrections have been
made iun line 16 of said Letters Patent and in the files and records of the Patent

Office. |
- Signed, countersigned, and sealed this 14th day of February, A. D. 1881.
[SEA.L.] | A. BELL,
| Acting Secretary of the Interior.
Countersigned : '

E. M. MARBLE,
Commnissioner of Patents.

Corrections of Letters Patent No. 237,659,
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