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To all whom it may concermn.:

Be it known that we, FRANCIS HENRY MOR-
GAN, residing at Manchester, Essex county,

and GEORGE H. SCOTT, a resident of Worces-

5 ter,in the county of Worcester, State of Mas--

sachusefts, citizens of the United States, have

invented certain new and useful Improve-

ments in Spring-Balances, of which the follow-

Ing is a specification, accompanied by draw-
10 ings illustrating a spring-balance embodying
the several features of our invention, and to-
gether giving such a full, elear, and exact de-
scription as will enable those skilled in the
art to construct the same.

Ourinvention relates to that classof spring-
balances in which a telescopic tube or shell
1s employed consisting of an outer and an in-
ner concentric shell or tube, with their outer
ends closed and connected by an inclosed
20 spiral spring whose tension resists the out-

ward longitudinal motion of the inner shell
or tube, whose outer surface is graduated to
Indicate the strain resisted by the spring.
In the drawings, Figure 1 shows an eleva-
25 tion of our improved spring-balance. Fig. 2
1S a vertical sectional view on line 2z, Fig. 3.
Fig. 3 is a top view.

Similarletters indicate like parts in the sev-
eral views.

A denotes the outer and B the inner shell
or tube, made, preferably, of sheet metal, each
having its outer end closed and provided with
a slot ¢ o, through which the looped ends b
b’ of the spiral spring C pass. Through the
35 loopbwe pass a ring or other suitably-shaped

handle ¢, and to the loop b’ we attach a hook
d. 'The inner end of the tube B is provided
with a flange e, turned outward, and the open
endot thetube Ahasasimilar flange 7, turned
40 Inward. These flanges stiffen the ecdges of
the thin sheet-metal tubes, and the inner
flange ¢, striking against the flange £, limits
the motion of the inner tube and prevents its
being withdrawn from the outer tube. The
45 use of the flanges also reduces the surfacesin
contact between the two tubes and allows the
edges of the flanges to be closely fitted to the
opposing surfacesof thetubes, soas to prevent
lateral motion between them.
The outer surface of theinner tube is grad-
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nated at ¥’ toindicate in pounds or fractional
parts the resistance of thespring at the differ-
ent positions assumed by the innertubeas itis
withdrawn.. In the lower end of the outer
shell A we form an opening E, disclosing the
graduated surface of the inner tube and hav-
ing the flange f extended across the opening,
with its inner edge /i resting on the gradu-
ated portion of the inner tube and forming
an index-bar I’. Tor convenience in reading
the iInner edge /2 of the bar T should be
brought to a knife-edge, so that each of the
graduations upon the inner tube may be read-
ily observed when coincident with the index-
bar F. |

We do not confine ourselves to the special
manner above described of forming the index-
bar F' by a continuation of the flange f, as it
will be obvious that a short longitudinal slot
might be formed in the outer tube and an in-
dex-pointer be attached to the outer tube and
extend from oneside partially across the slot,
with its pointed end brought over the gradu-
ations of the inner tube.

We are aware that spring-balances have
been heretofore constructed having a slot or
opening in the outer tube, with graduations
arranged along the side of the opening and a
movable index-pointer sliding in the opening
of the tube; but this means of indicating the
welght requires a slot in the outer tube equal
to the entire movement of the pointer.
Spring-balances have also been madein which
the graduations have been placed upon the
outer surface of the inner tube and the edge
of theouter tube used asan index, a noteh be-
ing formed in the edge of the outer tube to
disclose a portion of the graduated surface of
the inner tube; but this construction requires
the relative position of the tubes to be re-
versed, the inner tube being held uppermost
and the load attached to the outer tube, whick
1s objectionable, as it leaves the joint be-
tween the two tubes exposed to the entrance
of dust or moisture, which may be carried into
the outer tube by their own gravity. This
manner of constructing spring-balances also
lacks that feature of our improved balance
which is essential to a ready and instantane-
ous reading of the graduated scale—viz, an
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index-pointer presenting an “edge” to the
graduations, so the exact point of the coinci-

dence may be observed.
What we claim as ourinvention, and desire

to secure by Letters Patent, is—

1. In a spring-balance, the combination of
thetelescopictubes, the inner tube being pro-
vided with a gr aduated scale and the Outer
tube with an opening disclosing said secale, a
spring connecting the end of one tube with
the opposite end of the other tube, the ont-
wardly and inwardly turned flanges, whereby
the sliding motion of said tubes is limited in
one direction, and an index-bar extending
across the opening of the outer tube, said in-

dex-bar being formed by the inwardly-turned

flange of said tube, substantially as deseribed.

2. In a spring-balance, the combination of
the telescopic tubes.having their outer and
opposite ends closed and provided with slots, a
spring connecting said closed ends by means
of loops formed in the endsof said spring, said
loops passing through said slots, and wires

passed through said loops outside the closed
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ends of said tubes, whereby the end coils of
sald spring are drawn against the inside of

| the closed ends of said tube, substantially as

described.
0. T'he combination, with the inner tube
havingitsoutersurface graduated, of anouter

tube havmn* a flange turned mwardly at its

oveﬂappmﬂ' end and an opening at said end
disclosing the gradunations on the inner tube,

said ﬂanc"e bemﬂ- carried across said opening

and formmﬂ‘ an mde}‘:-bar as and forthe pur-
pose set for th

4. The combination, with the outer and the
inner concentric sliding tubes or shells and a
spiral spring connecting the same, substan-
tially as described, of a graduated scale on
the outer surface of the inner tube, the outer
tube or shell havingan opening K and an in-

dex-bar F, as and for the purpose set forth.

I'' H . MORGAN.
GEO. H. SCOTT.
Witnhesses:
RURPUS BENNETT I‘OWLER
(. I'. STEVENS.
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