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To all whom it may concern:

Be it known that I, SAMUEL LEWIs PEN-
FIELD, of New Haven in the county of New
Haven and State of Connectlcut haveinvent-
ed a new Improvement in Contact Goniome-
ters, (Case B;) and I do heréby declare the
followmg, When taken in eonnection with the
accompanying drawings and the letters of ref-
erence marked thereon tobea full, clear, and
exact description of the same, and Wthh said

drawings constitute part of bhls speclﬁcahon, .

and represent, in—

Figurel,a plan view of the card of my im-
proved 0fonlometer Fig. 2, a plan view of the
card, shovvmor the sw1veled measuring-arms
apphcd to 1ts base-line; Fig. 3, a detached‘
plan view of the arms, one of whlch is partly

broken away; Fig. 4, a view showing one of
the modified forms Whlch the sw 1ve1ed meas-
uring-arms may assume and illustrating the:

manner of applying them to the base-line of
the card; Fig. 5, a detached plan view of the
said modlﬁed arms.

My invention relates toan improvement in
that class of instruments ‘used in crystallog-
raphy for measuring the interfacial angles
of crystals and called ‘contact-goniometers ”
to distinguish them from 1eﬁect10n -goniome-
ters, the object being to produce a simple,
convement and accmate instrument con-
structed with particular reference to Pheap-
ness of production.

With these ends in view my invention econ-
sists in a contact-goniometer comprising a
card provided with a divided semicircle and
having a base-line, and two 1ndependently—
or cramzed or detached measuring-arms swivs
eled together between their indicating and
their measuring ends and adapted to bc ap-

plied to the base-line of the card, so that
while the edge of one arm is in contact with
that line the othe1 arm will be brought into

position upon the card to indieate, in con-
junection with the degree-lines thereof the

angle measured by the measuring ends of the‘

measuring-arms.
My 1nvent1on further consistsin certain de-
tails of-construction, as will be hereinafter
deseribed, and pomted out in'the claims.
In c'urymo oub my invention, as shown in

Figs. 1, 2; and 8, I employ a cardboard card |
A, prov1ded with a divided semicircle B, the-
degree-lines of which are preferably extended'

1nwa1d to a small semicirele B'; surrounding

- §emicireles;

the center B® of the ecircle, the said center
being indicated by the extreme inner end of
aline B8, placed at a right angle to the base-
line B* of the card. The 1nward extensions
of the degree-lines are.stopped at the said
semicircle B', because if it were practicable

. to draw them to a focus at the said point B2,

representing the true center of the circle,
they would appear to the unassisted eye to
run together. The semicircles B and B, I
have indicated by broken lines for conven:
ience of illustration and because it is impos-
sible to put on the drawings all of the degree-
lines wiiich themselves  establish the tivo
There is no difficulty, of course,
in engraving those lines; but for the purpose

,of a Patent Office drawing they cannot be

drawn. With such a card 1 employ two in-

»dependently organized or detached measur-

ing-arms Cand D swiveled tovether between

i thelr measunnO‘ ends cand d and their indi-

cating ends ¢’ and d’ by an eyelet I, applied
to Lhe arms, so as to make their swwehn{r
movement so stiff as never to take place un-
assisted by the user of the instrument. As
shown, the arms C and D correspond to each
other in length and width, though this is not
imperative. - They are swiveled together not
at their longitudinal centers, but sufficiently
at one side thereof to produce indicating ends
long enough to reach from the base-line of
the card to or beyond the outer edge of the
divided semicircle B, where the numbers in-
dicating the degrees are located. By prefer-
ence the arm Cis made from a strip of trans-
parent celluloid, while the arm D is made from
a come‘xpondmd strip of Vulcanlzed or hard
fiber. The indicating end ¢’ of the trans-
parent measuring-arim Cis provided with a
long indicating-line ¢%, placed in its longi-
tudmal center in position to intérsect the

imaginary center of the eyelet E. The meas-

uring end ¢ of the said arm C, I preferably
render opaque by coating its surface with a
coat of paintor other opaque material. 1 do
not, however, limit myself to making the arms
O and D of the material named or of the pre-
cise form shown, though excellent results are
obtained by mahnw them exactly as, ‘shown
and described. »

In using my 1mprchd contact-"cmometcl

the measuring ends ¢ and d of thé measiiring-

arms are broughﬁ into contact with the faces

| of the erystal and the plane of the arms kept
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as neaxly as possible at a right angle to the
edge formed by the 1ntersect10n of The faces.

The measuring-arms are then removed from-

the crystal . and applied to the card in such a
manner that the-inner edge of the opaque
measuring-arm D will be in contact with the

base-line of the card, upon which the said-

edge of the said arm is then shifted in one

direction or the other until the inner end.of -
the mdlcatlnmhne ¢® of the transparent in-:
dicating end ¢’ of the measuring-arm C eoin-
cides with the point B?, representing the cen-
The indicating-line ¢* will-

ter-of the-cirele.
now be found to be parallel or substantially
parallel with one of the long degree-lines of
the-divided semicirele B.- This degree-line,
which will be seen through the transparent
arm, will indieate by its posmon among its
fellows-the angle measured by the measur-
ing endsofthe arms. . By readingin this way

the ‘measurements obtained from .the.-indi-"

cating-line ¢* through. the transparent indi-
cating-arm-T am enabled to secure not only
very : aceurate measurements, but to secure
such measurements very quickly.

Instead of locating theindicating-line ¢*in
the center of the indicating end ¢' of the
measuring-arin - C the said line may be.lo-
cated on either side of the center of the said
end of the said arm.
parallel with-one edge of the said end of the
arm, It mighteven be dispensed with alto-
gether and one edge of the said end of the
arm used in ifs place to read from. _

In the modified construction shown by
Figs.4and 5 I employ a cardboard card cor-
respondmv to the card A; butinstead of em-
ploying -one- opaque and -one transparent

- measuring-arm I employ two independently-

40

organized. or -detached opaque measuring-
arms F-and G, swiveled together by an eye-
let H, located between their measuring ends
fand g and their indiecating ends f' and ¢’

- In using these arms their measuring ends f

45

and g are brought as nearly into contact with
the faces of the crystal as may be and the
plane of the arms kept as nearly.as possible

- at-a right angle to the-edge formed by the in-

50

tersection of the said faces. The swiveled
arms are then apylied to the eard, so that the
point of-divergence of the adjacent edges of

“the indicating ends ' and g’ of the arms will
- exactly coineide with the point B? represent-

55

ing the center of the divided semicircle B of
the-card, as shown in Fig. 4. At this time the
inner edge of the arm G shounld exactly coin-
cide with the base-line-of the.card. The edge
f?-of the arm F will now be parallel or sub-

__wstantxally parallel with one of the long de-

6o

65

gree-lines of the divided semicircle, and that
11ne will by its position thereinindicate the in-
terfacial angle of the crystalimeasured by the
measuring ends of thearms. If necessary,the
measuring ends of the arms may be snipped
off to adapt them to be applied to the crystal,

dependingupon the size and position thereof.

My purposeistoprovide-each goniometer with

It must, however, be.

655,005 -

one or more pairs of these hard-fiber arms, so
that some can be snipped, as described, and
some kept in their original form.

Iu view of the modifications suggested and
of others which may -obviously be made I
would have it understood that I do nof limit
myself to the exact construction herein shown
and described, buf hold myself at liberty to
make such changes as fairly fall within the
gpirit and scope of my invention.

Having fully described my invention, what
I'claim as new, and desire to secure by Letters
Patent;-is-

70 .
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1. A contact-goniometer comprising a eard
provided with a divided semicircle having a
base-line, and two independently- orO'a.mzed‘
or detached measuring-arms sw1veled to-
getherbetween their 1ndxcatln0 endsandtheir
measuring' ends; and one of them being made

-of a transparent material through which the

divisions of the said semicircle may be read,
the said arms being adapted to be tempora-
rily-applied to the base-line of the card so that
while the edge of one arm is in contact with
the said base-line, the other arm will be
brought into posilion upon the card to indi-
cate in conjunction with the degree-lines
thereof, the angle measured by the measuring
ends of the arms.. " -

2. A contact-goniometer, comprising a card
provided with a divided semicircle and hav-
ing a base-line, and two independently- or-
ganized or detached measuring-armsswiveled
together between their indicating ends and
their measuring ends, and-oneof themhaving
a transparent indicating end through which
the divisions of the said semicircle may be
read, the said arms being adapted to be tem-
porarily applied-to the base-line of the-card,
so that while the edgesof one arm.are in-con-
tact with the said base-line, the other arm
will. be brought into position upon the card
to indicate in conjunction with the degree-
lines thereof,  the angles measur ed by the
measuring ends of the arms.

8. A contact-womometer compmsmrra card
provided with a divided semicircle and hav-

ing abase-line, and twoindependently-organ-

ized or-detached measuring-arms swiveled
together between their indicating ends and
their measuring ends, and made of readily-
divisible material to adapt them to be-cut off
to meet the requirements.of use, and adapted
to be temporarily applied to the base-line of
the card, so that while the.edge of one arm is
in contact with that base-line the other arm
will be brought into position upon the card
to indicate in conjunection with the degree-
lines ther eof, the angles measured by. the
measuring ends of the arms.

" In testnmony whereof I have signed this
specification in the presence of two subsenb-

.ing witnesses.

: SAMUEL LEWIS PENFIELD
Witnesses:
-~ - FRED. C. EARLE,
GEORGE D. SE¥MOUR,
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