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To mZZ whom it maz Y concern:
Be it known that I, SAMUEL LEWIS PEN-

FIELD of New H&ven in the county of New

Haven and State of Conneetmut have invent-
ed a new Improvement in Conta,ct Goniome-
(Case Bj) and I do hereéby declare the
followin o, when taken in connection with the

“accompanying drawingsand the letters of ref-

erence marked thereon to be a full, clear and

exact description of the same, and Wthh sald

drawings constitute part of blns speclﬁcatlon

~and represent, in— _
Figure 1, a plan view of the card of my im-

proved D'omometer Fig. 2, a plan view of the

card, showmw the swweled measuring-arms
apphed to 1ts base-line; Fig. 3, a detached'
- plan view of the arms, one of Whmh is partly

~ broken away; Fig. 4, a view showing one of
the modified forms which the sw weled meas-
uring-arms may assume and 111ust1atmg the:
manner of applying them to the base-line of |

the card; Fig. 5, a detached. plan view of the
Smd modlﬁed arms.

My invention relates toan im provement in
tha,t class of instruments used in erystallog-

raphy for measuring the interfacial angles
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of erystals and called * contact-goniometers ”

to distinguish them from 1eﬂect10n -goniome-

ters, the object being to produce a simple,
convement and aeculate instrument con-
structed with particular 1eference to ﬁheap-
ness of production.

With these endsin view my mventlon con-

sists in a contact-goniometer comprising a

card provided with a divided semicircle and
having a base-line, and two mdependently-
or ﬂ'amzed or detached measuring-arms swivs
eled together between their indicating and

their measuring ends and adapted to be ap-
plied to the base - line of the card, so that
while the edge of one arm is in contact with
that line the othel arm will be brought into

position upon the card to indicate, in con-

junection with the degree-lines thereof the
angle measured by the measuring ends of the'
measuring-arms.

My mventwn further conmsts in certain de-

tails of-construction, as will be hereinafter
deseribed, and pomted out in the claims.
In carrying out my invention, as shown in

Figs. 1, 2; and 3, I employ a ca,ldbomd card |
A, pmvlded with a divided semicirele B, the-
degree-lines of which are preferably extended”

inward to a small semicirele B'; surrounding

—

| the centel B2 of the clrcle the said center
| being indicated by
| aline B, placed at a right angle to the base-

the extreme inner end of
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line B* of the card. Tl1e mward extensions

of the degree-lines are stopped at the said
semicir cle 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.
| have 1nd10ated by broken lines for conven-—
‘ience of illustration and because it is impos-

‘The semicireles B and B/, I

sible to put on the drawings all of the degree-

lines wlich themselves estabhsh the two
- Semiecireles.
1n engraving those lines; but for the purpose
of a Patent Office drawing they cannot be
‘drawn.
Fdependently-m ganized or detached measur-

There is no difficulty, of course,

With such a card 1 employ two in-
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ing-arms Cand D, swiveled too'ether between

thelr measmmﬂ' ends ¢ and d “and their indi-
cating ends ¢’ and d’ by an eyelet E, applied

1 to Bhe arms, so as to make their swwehnm
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movement so stiff as never to take place un-

assisted by the user of the instrument,

other in length and width, though this is not
imperative. - They are swweled tocrether 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 numbem 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 comeqpondmﬂ* strip of Vulcamzed or hard
| ‘The indicating end ¢’ of the trans-
‘parent measuring-arm Cis plowded with a

fiber.

long indicating-line ¢, 'plcwed in its longi-

_tudmal center in position to intersect the-
imaginary center of the eyelet E. The meas-
‘uring end ¢ of the said arm C, I preferably
render opaque by coating its smfaee with a

coat of paintor otheropaque material. 1 do
not, however, limit myself to making the arms

C and D of the material named or of the pre-

¢ise form shown, though excellent results are

obtained by ma,kuw Lhern ex:actly as shown_

and desecribed. |
In using my 1mpr0ved eentact ﬂ'omometel

the measuring ends ¢ and d of the meastiring-
arms are brou n*ht into contact with the fa,ces |

of the crystal and the plane of the arms kept

As
shown, the arms C and D correspond to each
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R edge formed by the mterseetmn of the faces.

N The measuring-arms are then removed from:

‘the crystal and apphed 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 ef the card, upon which the said
" edge of the said arm is then shifted in one

: dlrectwn or the other until the inner end-of |
the mdleatlnﬂ'-hne ¢? of the transparent in-:
- dicating end ¢’ of the measuring-arm C coin- |
* cides with the pomt B?, representing the cen--
The indicating-line ¢* will:
now be found to be parallel or substantially |
-_parallel w1t]1 one of the long degree-linesof
. the-divided. semlelrele B. Th1s deﬂ'ree-lme,!.
- which will be seen through the transparent
- arm, will indicate by its p051t10n among 1its-

. fellows the angle measured by the measur-=,'
. 20

.‘ :_the measurements obtained from the indi-
-_catmﬂr-lme ¢* through the transparent indi--

~cating-arm 1 am. enabled to secure not only-
very - aceurate measurements, but to seeure;
-sueh measurements very qulekly L -
Instead of locating the mdlcatmn'-lme 02 111_'

- ter of the eircle.-

ing endsofthe arms. . By readingin this way

| the center of the mdleatmﬂ' end c of the

'measurmw-arm C the said lme may be lo-

. cated on e1the1 slde of the center of the said
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- arm.

end of the said arm.

B arm used in ifs place to read from.

s

~In the modified construction shown byj_.
o Flﬂ's 4-and 51 employ a cardboard card cor- -
| ..ﬁi'respendmn' to the card A; butinstead of em-

. ploying -one opaque and one fransparent
- measuring-arm 1 employ two 1ndependently-_
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elgamzed or ‘detached opaque measuring-
‘arms Fand G, swiveled together by an eye-
“let H, located between thelr measuring. ends
- f and ¢ and their indicating ends J'and ¢’

“In using these arms their measuring ends f

and ;g are brought as nearly into contaet with
~ the faces of the erystal as may be and the.
. plane of the arms kept as nearly as poss1b1e_;_ "
| ~at-a right angle to the-edge formed by the in-
| telsectlon of the said faces

" the 1nd1(3at1110' ends f*

arms are then apylied to the card, so that the

" 60 gree-lines of the divided semicirele, and that
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lme will by its position therein indicate the in-
- terfacial angle of the crystal measured by the
measuring ends of thearms. Ifnecessary,the |

as neaﬂy as possmle at a I'lﬂ‘ht anﬂ'le to the_'

It must, however, be
~ parallel with one edﬂre of the sald end of the
It might even: be dispensed with alto--
O'ethel and one edge of the said end of the_-

The swiveled

point of divergence of the ad,]aeent edges of
: and ¢’ of the arms will |
SN exactly cemelde with the point B2 represent-
- ing the center of the divided semlclrcle Bof
'the card, as shown in Fig. 4. At this time the
~inner edﬂ'e of the arm G should exaectly coin-
cide Wlth the base-line-of the card. The edge |
- f*of the arm F will now be parallel or sub-
: ﬁ wstantlally parallel with one of the long de-

- measuring ends of the arms may be smpped- R
off to adapt them to be applied to the crystal, |
depending upon the size and pos1t1on thereof.
My purpose 1s to prowde each ﬂ'omometer mth

o f*_;'*'6555005f'.j_._'_‘j:! e

one or mme pans of these hald ﬁbe1 arms, S0
that some can be snipped, as. descnbed and
some kept in their original form.

- Inview of the modlﬁcat;ons suggested and
.of others which may -obviously be made I
‘would have it understood that I do not limit

myself to the exact construction herein shown

and described, but hold myself at liberty to

make such chane‘es as fairly fall mthm the

.',_:Spu'lt and scope. of my invention. -
THaving fully descr ibed my 1nventlon what-
Telaim asnew, and des1re to secure bV Letters j
-;--;.Pa,tent A8 R S 51 o D
1. A contact- ﬂ'omometer cempmsmfr a card'
'-prowded with a divided semicirele having a
‘base-line, and two 1ndependently-ern'amzed
or detaehed measuring-arms  swiveled to-

gether between their mdmatlnﬂ' ends andtheir
measuring ends and one of them being made

of a transparent material through Whlch the
divisions of the said semicirele 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
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brought into position upon the card to indi-

cate in eomunctwn with the degree-lines

thereof, the angle measu red by the measurmrr'

ends of the arms..
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2. A contact- gemometer eomprlsmﬂ*a cald |

prowded with a divided semicircle and hav-

ing a base-line, and two mdependently Or-

ﬂ‘anmed or detached measuring-armsswiveled
together between their. mdmatmﬂ' ends and
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their measuring ends, and oneof them having

read, the said arms being adapted to be tem-

'porarlly applied-to the base line of thecard,
so that while the edgesof one armare in-con-

tact with the said base Ime the other arm

will. be br0110'ht into pOS1t10n upon the card
| to indicate in conjunection with the degree-
lines thereof, the angles measmed by the

measuring ends of the arms. |
3. A (,ontaet-cromometer eempmsmrra eard

prowded with a divided semlclrcle and hav-
ing abase-line, and two mdependently-ercran-
‘ized or detaehed measuring -arms swiveled

a transparent mdwatmfr end through whlch |
the divisions of the sald semlmrele may be
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together between their mdlcatmn' ends and

‘their measuring ends, and made of readily-

divisible materlal to adapt them to be-cut off
to meet the requirements of use, and adapted

‘to be temporarily applied to the base-line of
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the card, so that while the edge of one arm is

in contaot with that base-lme the other arm

‘will be brought into pesition upon thecard
to indicate in conjunction with the degree-
lines theleof the angles measured bv the
‘measuring ends of the arms. :

~ In testimony whereof I have swned thls-

spemﬁeatmn in the presenee of tm:) Slle:CI'lb-
ing Wltnesses o
S . SAMUEL LEWIS PENFIELD
Wltnesses

- FRED." C EARLL‘

GEORGE D. SEYMOUR. o
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