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Lo all whom it may concern :

Be it known that we, EBENEZER MORRISON
and JAMES P. HERRON, citizens of the United
States, residing at Washington, District of

Columbia, have invented certain new and use-

ful Improvements in Thickness - Gages, of
which the following is a specification, refer-
ence being had therein to the accompanying
drawings. | |

This invention is an improvement on our

‘Patent No. 292,131, dated January 15, 1884,

and the principle object in view is to provide
mechanical devices which shall quickly and
clearly indicate extremely slight variations in
the thickness of any material placed between
the measuring points or jaws of the gage. We
accomplish this purpose by the peculiar and
novel combination of pivoted or oscillatory

and of rotary elements of construction, the ar-

rangement of the same being such that there
1S a positive and direct connection between
the rotary and oscillatory, so thabt lost motion
1s avoided, and exceedingly slight movements
al one point of the combination produces an
exceedingly magnified and extended move-
ment 1in another point, which extended move-
ment 18 restricted within the limits of a ma-
chine of convenient and practicable size by
being diverted from an oscillatory to a rotary

motion. -

Another novel feature of our presentinven-
tion consists in the novel scales employed for
indicating the extent of oscillatory diverted

1nto a rotary movement, the scale of final sub-

division having a fixed relation to the scale
Indicating the extent of the oscillatory move-
ment diverted into rotary. o

The invention also consists in certain fea-
tures hereinafter described, and specifically
set forth in the claims.

Referring to the drawings, Figure 1is a side
elevation of a thickness-gage construected in
accordance with our invention. TFig. 2 is a

similar view of the main portion of the oseil-
latory lever and the gearing operated by the
same. Fig. 318 a side elevation of the gear-
ing and the frame-work thereof. - .
Like letters refer to like parts in all the
igures.
A represents a casting which forms a ecase |

} having a finished face, I, which, as in the case

for the mechanism shown in Fig. 2, herein-
after described, and also a suitable base for
the entire instrument, which by means of the
lugs A" may be seeured to any suitable table,
1f desired. The case is provided with a fixed s 5
Jaw, B, which is finished off squarely on its
face B', or may have an independent plate of
metal secured to the jaw B, to serve as a fin-

| 1shed face thereof. In the lower portion of

the case is suspended or pivoted on a rod or 6o
pivot screws, C, the oscillatory lever D, the!
longer arm of which extends through the case,
forming a projection or handle, D', and the
shorter arm being provided with a jaw, E,
of the jaw B, may be either integral or an in-
dependent plate secured thereto in any suit-
able, convenient, or well-known manner. The
jJaw I is secured to the short arm of the lever

D by means of a pivotal bolt, rod, or points, 70
E*.  The lever D is extended beyond the pin-
tie 1, to form a stop, D% to determine or limit

-the oscillations of the jaw B upon its support,

whereby when brought against the face of the
Jaw B it will always ultimately assume a po- 7
sition parallel therewith. As the jaw E is
pivotally supported on the lever D, it (the
Jaw 1tself) may be termed a ‘“‘pivotal jaw;’’
but whether pivoted or not it is a movable
Jaw.when compared with the jaw B. .
We do not limit our invention to a pivoted
jaw, as in some cases the area of the jaw E
which comes in contact with the jaw B may
be slight, and said jaw E may be rigidly con-
nected to the lever D, so that the term ¢ mov-
able,”” as herein used, means any jaw mounted
or formed on the shorter arm of the lever F—
that is, any jaw moving with the lever.
Between the pivot C and the projection D’
of the lever D is secured a rack-bar, T, the
teeth of which are formed in the are of a cir-
cle drawn from the axis of the pivot C as a
center. Sald bar may be formed integral with
the lever D, or may be secured thereon or
within a slot formed therein by means of a g3
bolt, rivet, or screws, I'. 'Within the casing
Is secured, by any suitable means, the frame-
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‘work G,which is adapted tosupport and pro-

vide bearings for a main gear, H, having upon
1ts shaft H' a pinion, I, adapted to mesh in the roo
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rack F and for the second pinion, J, adapted
to mesh with the gear  H, said pinion being
mounted upon the shaft K. In'this instance
the longer arm of the lever D is made sufii-
ciently heavy to draw the rack-bar from any
point of elevation practically required to that
position which will bring its free end near the
pinion I, and the parts are so proportioned
that this occurs when the jaws are close to-
ogether, or, if desired or necessary, the bar
may be lighter or heavier, or additional ma-
terial may be attached thereto in order to
oive it such a counterbalancing function.. The

shaft H’ carries a pointer, 1, while the shaft

15 XK carries a pointer, M.
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N is the dial of the mstrument &601116(1 to
the case by any suitable means in such man-
ner -that the shafts H and X pass through
openings formed therein. - In front of and in-
closing the dial is'‘any ordinary suitable frame,
O, pr ovided with a glass, P.

Q represents a scale, comprising a series of

cireles arranged concentrmally with the shaft
H’, each of which is divided. into twenty por-
tions, those of the outer circle being numbered
consecutively, and those of the inner circles
being numbered midway and at the termina-
tion theleof for a purpose hereinafter de-
scribed.

R represents what may be desi gnated as the
‘‘ultimate measurement scale,’”” subdivided

into twenty portions, each of which 1s again

35

40

subdivided into five portions, so that the en-
tire circle comprises one hundred points. The
gear H and pinion J are relatively propor-
tioned to each other in the number of their
teeth, so that the latter revolves twenty times
to one revolution of the former. T'he pinion 1
being fixed with the gear Hupon the shaft H',
rotates 1n unison with the gear. In this in-

- stance the relative length of the longer and
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shorter arms of the lever D, and the relative

~diameterof the pinions and gear, and the rela-.

tive proportion of the rack If as to length
with the pinions and the long and short arms

- of the lever, are such that when the jaws are
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separated one-eighth of an inch the pointer L
makesoner evolutlon; coveringthe figuresfrom
1 to 20; but as the pinion J rotates twenty
times to one rotation of the pinion 1, the
pointer M will have made twenty revolutions
while the pointer L. has made one, so that by
clancing at the outer circle of the scale  the

- location of the pointer L thereon will indicate
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the number of revelutions made by the pointer
M. For instance, if the pointer L be at 3 on
the scale , the pomtel M will be at 100 on

the scale R, and therefore the two scales to-

gether indicate three hundred units of the in-
strument as the measurement of any fabric be-
tween the jaws which would bring the pointers
into the said positions. The parts being in the
described relative proportions, ifany fabric be
placed between the jaws after the lever has
been raised by means of the projection D/, and
said lever 1s permitted by reason of the eoun-
terbalancing-weight of its longer arm to re-

turn to its normal or lowest position, said
fabric will be held squarely and flatly between

the faces of the jaws with a uniform pressure, 70

and the pointers will assume a position de-

-pendent upon the thickness of the fabric..

Now, it will be noticed that each subdivision
of the scale QQ is the distance which pointer L

travels when fabric one- twentieth of one- 73

sixtieth of one inch i in thickness, is placed be-
tween the jaws, and as the scale R contalnsone
hundred points, each of them will represent

one one-hundredth of one one hundred and
sixtieth of an inch—that i1s, one smteen thou-

sandths of an inch.
By the construction descrlbed and the Oper
ation of the parts as set forth, it will be seen
that instead of extending the ]0130 er arm of the
lever D to a distance necessaryto indicate ex-
ceedingly slight separation of thejaws, which
constructlon is altogether impracticable, be-
cause the longer arm would be several feet 1n
length, we in effect absorb or divert the ex-
cesswe movement of alonger arm so extended
into a continuous or repeated rotation of the
gear pinions and pointers, whereby we secure

an indication ofthe movement ofanarm equiv-.

alent to one so extended upon a dial, and thus
provide an instrument which 18 of size and
proportion adapted to daily practicable use,

and we secure these advantages by the dlrect
connection of the gearing to th(,longel arm of
the oscillating lever the shorter arm of which
carries the movable jaw of the gage.

We do not limit ourselves to the specific
construction of the case and its contained
mechanism as herein shown, but may alter
the same in minor respects and otherwise to
any extent and in any manner within the skill
of persons conversant in the manufaetule of
similar instruments.
~ We do not herein claim thu case provided
with a fixed jaw, combined with a lever piv-
oted to an extension of the case aud carrying

the movable jaw, as that is included as a part

of the subject-matter of our hereinbefore-men-
tioned patent. '

Tt is apparent that the scales Q and pointer
L may be dispensed with, and we donot limit
ourinventionin other reSpeets to ause thereof.

Having described our invention and 1its op-
eration, what we claim 1s—

1. The combination of the fixed jaw, a piv-

oted lever carrying a jaw, and provided with
a rack adapted to mesh directly with and op-
erate a system of gear-wheels one of which
carries a pointer over a smtmble scale, sub
stantially as specified.
- 2. In a thickness-gage, the combination of a
pivoted lever carrying one of the jaws of the
oace, a system of gearing carrying a pointer
over a suitable scale, and a connecting rack-
bar secured directly to the lever, and havmg
teeth - formed 1n a circle *described from an
axial line of the pivot of said lever, substan-
tially as specified.

3. In athickness-gage, the comblmtlon of a

. eighth of one inch, that is oneone hundred and
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fixed jaw, a pivoted lever carrying a movable | scale, and & pmmn meshmo* with said gear

jaw, a rack secured to the lever and 1dapted
to operate agear-wheel meshing with a pinion
carrying a pointer over a scale, substm]tla]]y
as specified.
4. Inathickness-gage, the combination of &
xed jaw, aplvoted lever carrying a jaw,a $ys-
tem of gearing carrying a pointer over ascale,
and a rack-bar secured to the longer arm of
sald lever, the latter being extended to form a
handle, and weighted to operate the gearing
by its gravity, substantially as specified.

5. In athickness-gage, the combination of a
fixed jaw, a pivoted lever carrying a pivoted

-

r5 jaw, and having a projection, as D? for limit-
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ing the movement of the movable jaw, sub-
stantially as specified.

6. Ina thickness-gage, the combinationof a
fixed jaw, a pwoted lever carrying a movable
jaw and connected directly by means of a
rack secured to its lower arm, with a system
of gearing,comprising a pinion and gear, upon
a shaft carrying a pointer over a concentrie

and mounted upon a shatt carrying a pointer
over a second scale, the scales and gearing and
pivoted lever being proportioned relatively to

1 each other, substantially as specified.

7. The combination of the case A, adapted
to sustain the pivoted lever D, and the system

| of gearing I 1 J, and therack F, and provided

with the fixed jaw B, forming a part thereof,

| with the dial N, provided with the scales Q

and R, substantially as shown and described.
S. The combination of the case A, having

the fixed jaw,with the pivoted lever D, carry-

ing the movable jaw at oneend of the case and

| pr(}jeotinﬂ from the other end of the case, as at

D', substantially as shown and deseribed.
In testimony whereof we affix our swnatmes
1n 1)1 esence of two witnesses.
EBENEZER MORRISON.
JAMES P. HERRON,

- Witnesses:
K. B. STOCKING,
WM. S. DUVALL.
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