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B e Sl Collection of 225 Crystal-Models
| ® ' 10 | 5 | 10 | 5 | 10 5 10 for illustrating Chapter V of the f
;13 WPt o I Nr.| cm ’ o Nr.! ot K N fom | BRUSH-PENFIELD:
MM | ar | M o | o a | oar Determinative Mineralogy and Blowpipe Analysis.
1135 33 | 163/ 120 83— | 185| 1.20) 250 | <207 1.35| 3.35 Chaptet V. of the textbook reforred to was prepared by the writer fur the
142 1.20 | 8.3 164 1.20 | 3.— 186 1.20| 2,50 208 | 1.35 | 3.3 purpose of prese.nﬁng the fixfﬁcult subject of crystallography in a manner as ele-
143 120 335 1(35‘ l.g}:) .:3.35 18‘7‘ 1.— ; 2.50 209 1.35 | 8.35 mentary as poul.ble, yet with due regard to the changes which have been introduced
”g 1.20 33:’ 166 135 335 11’?? 1 ‘ 2.50 210 | 1.35 | 3.35 in recent years in the classification of crystals. Professor Miers of Oxford in a
114;; }::; ;35) }8; ;32) g.— :g(; 4 2.50 ?).ll 1.3§ 3.35 review of the Text-Book in the Mineralogical Magazine, Vol. 12, page 127, has
] Py ) L 1:3;_,1 2 : Y ;:50 l g: . 5};’ ;gg, 33_5 made the following statement concerning Chapter V: ,This chapter is the simplest
148 —85 22— 170 1.35  8.— 192] 195 53— ' 51 1 l:— 2:50 and most intelligible summary of the principles of Crystallography that has yet been '
15&: 1.— _:30 171 1.3? 335 193 | 185 | 8.— 215| 1.— | 2550 given to the elementary student, and is a very noteworthy feature of the book.”
};] —l:—_’ __).:i) } 13 };'_) 3—5 194 | 259 :').— 216 | 1.— | 2.50 Practically all of the figures given in the book are reproduced in wood. Of the
152 |—.85 | 2.— 1'%4‘ 1.—“' 33_ }3?;' i;g| ;— g}g | 113_'., ggg 32 possible classes of crystals 18 are represented in the collection, and special care
153 | 1.—| 25 %119 235 bl Mioppdegl Bt = 9D | O has been taken to illustrate by numerous examples those groups which are most
154 1.20 | 250 léz ,I;i) 5;? }g;;* ;28‘ ;gg g‘l,g }g’g ggg important from a mineralogical standpoint. Groups which E:e }:10( represented in
:_‘;‘ }-:g 3.— IZT 3.— | 5.85 199 1.351:3:— 991 950 5:_ the ' collection are either of rare occurrence among mineral substances, or else
12:7) 1 :: :"'g; :g(.; .:E 35 300‘- 1.3:'_); 3_3§ 222 8335 6.66 unknown. = .
158 1.90 :?.'_ léO o g: ,')8!, }g:’ 33‘_’ 223 1.29 2,50 A feature of the collection is that, with only a few exceptions, the models
159 120 3— 181 950 585 203 | ILSgi zgg ;gg }gg ggg represent prominent types or habits of common minerals; hence those studying the
160 1.2&.’) 3.35 182 | 335 | 6.65 204 | 1.35 | 5:35 A e A models will be able to compare them with actual erystals of minerals which may
;::l) };8 }é;, 183 | 120/ 3.— 205 1.20| 3,— et 5 ¥ ] b ' be found in almost any collection. The models, mereover, illustrate a very impor-
o el o | 184 1‘,‘*0 l_f__—_ | 206 17351}-3-3- 1 tant feature of crystals, namely, that the forms which are prominent and determine
l‘ A { S A% N L0 ‘W the crystal habit are, with few exceptions, those to which simple indices may be
n ordering singlc ‘models the mentioni assiened. On the 225 models 669 independent forms are represented, as follows :
; entio ign : /
will suffice, ning of the number Indices 100 or variations (cube, pinacoids) ﬁ-;g:m
i dron, prisms, domes) 25%;
All orders wi 2 : 4 110, 5 (dodecahedron, prisms, Sl
If desired thi : ‘Pl Omp.uy b(? attended. i A h b ERS - (octnhedr(tnl. pyramids) s 220/, k
. is collection will be sent post free and packed As the collection may be regarded as fairly representive, the foregoing sum-
in best manner for shipment mary indicates that fully 75 per cent of the forms' whic.h the elementary .studeut
at £ 11—10—0. will probably encounter will have no other figures in their s_\;m:mls t.lm:; u :xt ¥ m;c:
59 P ; ‘ zero. In making the foregoing summary it should be stated that, in the hexagon
resp. , £31— 5—0— } as far as London and shombobedral divisions, prisms and pyramids of the first order and second order. |

respectively, were regarded as equivalent to forms of the corresponding orders in

the tetragonal system.

~ For each of the systems,
models of the simple forms has been made
if properly orientated, will help the beginner '
":ilt?:;eyoox;ol;ted ;)y different forms which are not easily coml.)rehendad by sto-
dying the figures accompanying & text, as, for example, the relations of the prisms

trago i i horhombic system.
i d of the prisms and domes in the ort : tom
i L st i surprising accuracy, for which the Rheini-

Th dels are constructed with
sches M:nt::::i'en-contor of Dr. Krantz in Bonu has l(_)ng held' a ropuuﬁor:l. lt
is certain that those who are studying crystallography will find it a great a ::‘g,
tage to have at hand not only models which correspond to & am;d:;t t;:t, e
also, types which have been carefully selected as representatives of the impol
classes of crystals in the mineral kingdom. e - A
New Haven, Conn., Feb. 1, 1901 e

at g 57.50 :
resp. , 8§ 152.— } as far as New York

‘ . i he exception of the isometric, a series of
but in this case the remittance with t p

having equal axial lengths. These models,
to understand certain relations and

must be sent with the order.
In addition to this collection of 225
Penfield Contact-
which will be found

For detaileq descriptio
logue,

models we offer the new
Goniometer and Arm Protractor

most useful for the study of _the models,
n see pages 11—14 at the end of this cata-

DR F. KRANTZ
RHENISH MINERAL-OFFICE
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Isometric System.

Models 1—44.
Normal Group of the Isometric System.

Models No. 1—24.
95, — Cube a (100). — Galena, fluorite, halite.
96, — Octahedron o (111). — Galena, magnetite, fluorite.
97. — Dodecahedron d (110). — Garnet, magnetite.
— Tllustrate combinations of the cube a (100), octahedron o (111),
and dodecahedron d (110),

98, — Cnbe a and octahedron 0. — Galena, fluorite, sylvite.
99. — Cube @ and octahedron 0, sometimes called cubo-octahedron. —
Galena, fluorite.
100. — Octahedron 0 and cube a@. — Galena, fluorite.
101. — Cube a and dodecahedron d. — Fluorite.
102. — Octahedron 0 and dodecahedron d. — Magnetite, galena.
103. — Dodecahedron d and octahedron 0. — Magnetite,
— Dodecahedron d, cube @, and octahedron 0. — Fluorite.
104. — Cube a, dodecahedron d, and octahedron 0. — Fluorite, galena.

88, — Penetration cubes in twin position. — Fluorite. An octahedral
face, 111, is the twinning plane.

81, — Twinned octahedron. — Spinel, magnetite. — An octahedral
face 111, is the twinning-plane.

105. — Trapezohedron 7 (211). — Garnet, analcite, leucite.
106. — Dodecahedron d and trapezohedron 7 (211), — Garnet.
107. — Cube a and trapezohedron 2 (211). — Analcite.
108, — Dodecahedron d and trapezohedron m (311). — Magnetite.
(Compare No. 15.)
109. — Trisoctahedron p (221). — Galena. AP
110. — Octabedron 0 and trisoctahedron p (221). — Galena.
111. — Tetrahexahedron e (210). — Copper.
J12. — Cube a and tetrabexahedron f (310), — Fluorite.
118, — Hexoctahedron & (321). $
114, — Dodecahedron d and hexoctaliedron § (321), — Garnet.
115, — Cube @ and hexoctahedron ¢ (421). — Fluorite.
Pyritohedral Group of the Isometric System.
Models 25—33.
17 — Pyritohedron e (210). — Pyrite, cobaltite.

118, — Diploid s (321). — Pyrite.
120, — Cube a and pyritohedron e (210).

veloped. — Pyrite.
m-&:‘mﬂm ,
g a, pyritohedron e (210) and
ﬂl)mlmbo(al;)“'

), —

— : No. 1)
135 T Qctahedron o and pyritohedron ¢ (213)"’”’ wft:',fm i
122, — Octabodron 0 and pyritohedron ¢ (210), both about equally do-

0) and octahedron 0. — F '“:

1)

e
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No. 34 and 35.

2 3 2 3

Ni

4 2

e

, 63, Fig. 161. — Cassiterite. Prisms a (100) and m (110), pmmid"c{
e ;

Tetrahedral Grqup of the Isometric System.

Models 34--44,
— Tetrahedrons, which may be so orien
a8 tated as to
positive form o (111), Fig. 128, and the negative

Fig. 129. — Totrahedrite, sphalerite, helvite,

represent the
form o, (111),

36, Fig. 130. — Tristetrahedron n (211), g

31, Fig. 131. — Deltoid dodecahedr(on ()'221). Arakalilte.

38, F!g. 132, — Hex-a_kistetmhedron (321),

39, Fig. 133. — g;;l:;::i::nd negative tetrahedrons, o (111) and o, (111). —

40, Fig. 134. — Cube @ and tetrabedron o (111). — i :

41, Iig. 135, — Tetrahedron 0 and cu;)‘c a(. —).Borafi‘::me. s M

:8 , Fig. 13336 — Tetrahedrou 0 and dodecahedron d. — Tetrahedrite.

, Fig. 137. — Dodecahedron d, cube a, and tetrahedron o (111). — Boracite
" (Compare No. 10.) 3
44, ¥ig. 138. — Tetrahedron 0 (111) and tristetrahedron n (211). — Tetrahedrite.
Tetragonal System.
Models 45—82.
Normal Group of the Tetragonal System.
Models 45—71.

45, Fig. 142, — Pyramid of the first order p (111) of zircon; ¢ = 0.640.

46, Fig. 143. — f’cyramid o;' th;)ﬁmt order p (101) of braunite; ¢ = 0.895.
ompare No. 2.

47, Fig. 144. — Pyramid of the first order p (111) of octahedrite; ¢ = 1.777.
The three foregoing forms all represent unit-pyramids (111),
but, belonging to different minerals, they have different angles,
hence different lengths of the vertical axis ¢.

48, Fig. 145. — Pyramid of the second order e (101) of zircon; ¢ = 0.640.

49, Fig. 146. — Ditetragonal pyramid (311) of zircon; ¢ = 0.640.

Models 50, 51 and 52 are constructed with equal axial lengths.

50, Fig. 147. — Prism of the first order 7 (110), and base ¢ (001).

51, Fig. 148. — Prism of the second order a (100), and base ¢ (001),

52, Fig. 149. — Ditetragonal prism (210), and base ¢ (001).

58, Fig. 161. — Zircon: Prism m (110), and pyramid p (111).

54, Fig. 162. — Zircon: Prism m (110), and pyramid p (111).

55, Fig. 168. — Zircon: Prisms m (110) and a (100), and pyramid p (111).

56, Fig. 154. — Zircon: Prism o (110), and pyramids, u (331) and p (111).

57, Fig. 155. — Zircon: Prisms m (110) and a (100), ditetragonal pyramid =

P8 (811), and pyramid p (111).

58, Fig. 166. — Vesuviavite: Prisms m (110) and a (100), and base ¢ (001).

59, Fig. 157. — Vesuvianite: Prisms m (110) and a (100), and pyramid p (111

60, Fig. 158. — Vesuvianite: Prism m (110), pyramid p (111), and base ¢ (001

61, Fig. 159. — Vesuvianite: Prisms m (110) and a (100), pyramid p (111

and base ¢ (001).

62, Fig. 160. — Cassiterite: Pyramids p (111) and e (101).

{inn T (111), and base ¢ (001). The twinning-plane is e (01
4 :-ﬂ'g. 162. —%n(:l?&lc);ite: Pﬁlmsom( (110) and @ (100), and pyramids p
O T and e (101). The twinning-plane is ¢ (011). e
, Fig. , — Prisms m (110) and av(lq'))_, and pyramids

til

e (101). 5
\ P 2z (113) and @ (10
b A A A

(111

i o s

0)ad
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’

- . = hyllite: Pyramid p (111}, prism @ (100), and base ¢ (001).
No. 2?; lll-:‘]ig. }913 . 2$gh§lme: Pyramid p (111) and prism @ (190). )
10, Fig. 171, — Apophyllite: Pyramid p (111), prism @ (100), ditetragonal prism
PRt y (310), and base ¢ (001). ;

71, Fig. 172. — Apophyllite: Pyramid p (111), prism @ (100), and base ¢ (001).

Tri-Pyramidal Group of the Tetragonal System.

Models 72—76.
‘0. 79 Fiz. 173. — Scheelite: Pyramids of the second order e (101), of the first
No. 72, Fig. 173 ord:: ;) (111’), and of t(li% ll)hirddord?i 1:ul)(lsl).
ie. 175. — Scheelite: Pyramids € and p 5 ;

A :Iig' Rﬁ 176. — Sgapolite: Prisms 2 (110) wnd @ (100), and pyramid p (111).
® 5. Fig. 177, — Scapolite: Prisms m (110) and a (100), and pyramid p (111).
" 6. Fig, 178, — Scapolite: Prisms m (110) and @ (100), and pyramids p (111)
g and z (311).

Sphenoidal Group of the Tetragonal System.

Models 77—82.
No. 77, Fig. 179. — Chalcopyrite:"Sphenoid p (111). (Compare No. 34.)
8, Fig. 180, — Chalcog-rite: Sphenoids p (111) and py (111). (Compare No. 39.)
79, Fig. 182. — Chalcopyrite: Shenoid 7 (332).
80, Fig. 183. — Chalcopyrite: Pyramid of the second order z (201). :
81, Fig. 184. — Chalcopyrite: Pyramid z (201). The twinning-plane is (111).
82, Fig. 185. — Chalcopyrite: Sphenoid @ (772) and scalenohedron X (122).

7T 9 88y

Hexagonal System.
Models 83—1486.

Normal Group of the Hexagonal System.

Models 83—95.

Models 83 to 88 are constructed with equal axial lengths, that of the vertical
axis being ). 496, three times that of beryl.

No. 83, Fig. 191. — Pyramid of the first order (1011); ¢ = 1.496.
» B4 Fig. 192. — P Wd of the second order (1122); ¢ = 1.496.
» 85, Fig. 193. — Dm agonal pyramid (2131) of beryl; ¢ = 0.499.

» 86, Fig. 194, — Prism of the first order m (1010), terminated by the basal
T 0L rm ( ), terminate y the ?

87, Fig. 195. — Prism of the second ord
< A et cond order @ (1120), terminated by the b

» 88, Fig. 197, — og(i,liengonll prism (2130), terminated by the basal plane

(N ( .
= 89, Fig. 199, — Beryl: Prism m (1010), and pyramid p (1011)
» 90, Fig. 200. — Beryl: Pri , th
91, Fig. 2 socond oxdar 3 (1131 o ¢ (0000 wal gysae o e
. » 0L — Beryl: Prism m (1010) and pyramid p (1011) of the first
:.f‘&“a.:.“'r(soéim and pyramid 5 (1121) of the second order,
» 92, Fig. 208. — Beryl: Prism m (1010) and pyramid
m pyramids s (1121) and d (3364) of
\ pyramid n (3141), and base ¢ (0001)
4 u, ?m — Pyrrhotite: Prism m (10i0), and base

Se Sl
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No. 94, Fig. 205, — Pyrrhotite: Prism m (1010) i
ri , pyramids of the fi
A % (1011) and u (4041), and base ¢ (0001). o
Fig. . — Hanksite: Prism m (1010 i 1
5 5 B e (0001§ ) and pyramid p (1011) of the first

Tri-Pyramidal Group of the Hexagonal System.

Models 96—99,
No. 96, Fig. 207. — Apatite: Prism m (1010) and three pyramids
order, r (1012), p (1011) z)md y (2051),p);'>risn: ao(fll‘f.’h.?) T:c:
pyramid § (1121) of the second order, pyramid of the third order
u (2131), and base ¢ (0001).
» 97, Fig. 209. — Apatite: Prism m (1010) and pyramid p (1011).
» 98, Fig. 210, — Apatite: Prism m (1010), pyramid p (1011), and base ¢ (0001).
» 99, Fig. 211, — Vanadinite: Prism_m (1010), base ¢ (0001), and pyramid of
the third order u (2131),

Hemimorphic Group of the Hexagonal System.

Models 100—101.
No. 100, Fig. 212. — Jodyrite: Prism of the second order @ (1120), terminated
above by an acute pyramid of the first order % (4041) and the
base ¢ (0001), and below by an obtuse pyramid x (4045).
» 101, Fig. 213. — Zincite: Prism of the first order m (1010), terminated above
by the pyramid p (1011), and below by the base ¢ (0001).

Rhombohedral Groups of the Hexagonal System.

Models 102—146.

Normal Rhombohedral Group of the Hexagonal System.

Models 102—127.
No. 102 and 103. — Rhombohedrons, which may be so orientated as to represent
the positive form 7 (1011), Fig. 215, and the negative form (0111),
Fig. 216; ¢ = 0.554.
104, Fig. 217. — Scalenchedron (2131); ¢ = 0.854. 1
105, Fig. 218. — Calcite: Negative rhombohedron eh (:)013152;)
106, Fig. 220. — Calcite: Negative rhombohedron 2).
iz, 991, — Calcite: Negative rhombohedron /' (0221). .
igg: Fl“;g 33512 — g:lci:ee: Iiegguﬁve rhombohedron f (0221) and positive rhombo-
y hedron 7 (1011). 5. b
109, Fig. 223, — Calcite: Positive rhombohedron M (4041) and base ¢ ( ).
» 110, Fig. 224. — Calcite: Positive hombohedron » (16. 0. 16. 1) and base ¢
it Bt No'(llollldf and base ¢ (0001).
" 11% ;;‘ig g. o g:ll:'::: P:::"’:l (1010) and negative rhombohedron & éggg;
113, Fig, 227. — Caleite: Prism m gloto)o:%l)ne%ai;n: r:;\n;b::.dzo;é/ o
} s 45 .vtrr‘:ioﬂ u:rfnhnt:vi: p’;lgt.ion are unearly at right ang’lu to

¥ 323 33
e u—

]

| 29.8 201‘0:1‘:1:: Prism m (1010), negative _rhombohedron € (0112), '
=y ud vase; e (I00)- o e
0. Caleite: Scalenshedron © (2181 The twinning-plase s 3
coon
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No. 116, Fig. 231
117. Fig. 282,
, 118, Fig. 233.

. 119, Fig. 234.
. 120, Fig. 285.
. 121, Fig. 236.
. 122, Fig, 287
" B0 RS o,
. 125, Fig. 240.
. 126, Fig. 241.
. 1217, Fig. 242,

_ Caleite: Sealenohedron » (2131), and rhombohedron » (1011).
— Calcite : Prism m (1010) and scalenohedron v (2131), q

_ Calcite: Prism m (1010), scalenohedron v (2131), and nega- *

i dron ¢ (0112).

}n—vec;l::nm:::«: Prism (of thq); second order @ (1120), rhombohedron
# (1011), and base ¢ (0001). Xi .

— Corundum: Prism a (1120), pyramid n (2243), rhombohedron
» (1011), and base ¢ (0001) 1 %

_ Corundum: Prism a (1120), pyramid 2 (2243), rhombohedron
» (1011), and base ¢ (0001). < 3

— Hematite: Rhombohedron 7 (1011).

— Hematite: Rhombohedron 7 (10I1), and base ¢ (0001).

— Hematite: Rhombohedrons 7 (1011) and  (1014), and pyramid
of the second order n (2243). ‘ !

—. Hematite: Rhombohedron # (1011), negative rhombohedron s
(0221), pyramid of the second order n (2243), and base ¢ (0001).
— Hematite: Very flat negative rhombohedron x (0. 1. I. 12
and base ¢ (0001). :
— Chabazite: Rhombohedron 7 (1011), with two negative rhombo-
hedrons, € [0112) and f (0221). -

Hemimorphic-Rhombohedral Group of the Hexagonal System.

No. 128, Fig. 244.
. 129, Fig. 245,

. 180, Fig. 246.

. 181, Fig. 247.

No. 182, Fig. 248.
» 188, Fig. 249,

e —— T T

» 134, Fig. 250,

- m “(.'m.

LaRgt

- m‘“l- “l.h

Models 128—131.

— Tourmaline: Prisms of the first order m (10I0) and of the
second order a (1120), terminated by rhombohedral-like forms 7
(1011) above, and # (0111) below. Khe

— Tourmaline: Prisms of the first order m (1010) and of the
second order @ (1120), terminated by rhombohedral-like forms 7
(1011) and o (0221) above, and 7 (0111) below.

— Tourmaline: Prisms of the first order m (1010) and of the
second order a (1120), terminated above by the rhombohedral-
like form o (0221), and below by the rhombohedral-like form 7
(0111), and the base ¢ (0001). :

— Tourmaline: Prisms of the first order s (1010) and of the
second order a (1120), terminated above by the scalenohedral-
like form u (3251) and the rhombohedral-like form o (0221),
and below by two rhombohedral-like forms 7 (0111) and o ( .

Tri-Rhombohedral Group of the Hexagonal System.

Models 132—136. R O e

— Phenacite: Prism of the second order &L(ﬁi}) ;I’ldﬁ iﬁoﬁﬁd-
hd:?ll“ the ti}:ird order  (2132), RN
- emite: Prism of the second order @ (1120), r
of the first order  (1011) lndna (0112 ?&%ﬂm V
mo&i o:::r ti) (2118), and base ¢ (0001).
— Dioptase: Prism of the der a (

hedron of the first order s (.&3?: M”a‘(- B
- m.;: l'l‘;rl-m :&tyho second order a (11

) | order § 1), and bohedro
@ (1841), )' i ;
— limenite: Rhombohedrons of the

the secand order n (2213), and

RHENISH MINERAL-OFFICE
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* No. 137, Fig. 268, — Quartz: Prism of

\

Hexagonal System,
Models 137—146. :
the first ord

7 (1011) #nd z (O111), 8t order 7 (1010), and rhombohedrons

188, Fig. 264. — Quarts: Rhombohedrons » (1011) and = (O1i1),

139, Fig. 255. ;—( (ﬁtﬂ;u: Prism o (1010), and rhombohedrons » (1011) and

140, Fig. 256. — Quartz: Prism m (1010). rhombohedrons 7 (1011), z (0111),
trigonal pyramid § (1121), and trapezohedron @ (5161). The
model represents a right-handed crystal.

141, Fig. 267. — Quartz: Prism m (1010), rhombohedrons » (1011) and z (01T1),
trigonal pyramid s (2111), and trapezohedron = (6151). The

) *  model represents a left-handed crystal.

142 and 143, Figs. 258 and 259. — Right and left-handed trapezohedrons,
(2131) and (2311). W3

144, Fig. 260. — Trigonal pyramid of the second order (1121).

145, Fig. 261. — Quartz: Prism m (1010), positive rhombohedrons » (1gIl)

: and M (3031), negative rhombohedrons z (0111) and 2 (0331),

and trigonal pyramid s (2111).

146, Fig. 262. — Quartz: Prism m (1010), positive rhombohedrons r (1011)
and M (3031), and negative rhombohedrons z (0111) and 2, (0331).

- Trapezohedral Group of the

Orthorhombic System.

Models 147—185.

Normal Group of the Orthorhombic System.

Models 147 —183.
Models 147 to 151 are constructed with equal axial lengths.

No. 147, Fig. 268. — Pyramid p (111).

48, Fig. 269. — Prism m (110), and base ¢ (001). ]
149, Fig. 270. — Macro-dome (lgl), :mddbraehy-pl.nacm.ttll ?z (310%)
3 = -d 11), and marco-pinacoid ).
igg: gg.g% — lhsi?ccrh;)’-'pi:::icg « (100), brachy-pinacoid b (010), and base
R ¢ (001). ;
—_ ite: Pri 110) and base ¢ (001).
} g‘& ‘3112 4 g::: I;’rm?n ((HO), base ¢ (001), macro-dome d (102),
R and brachy-dome o (011 s
3 L — 2 110), base ¢ (001), and macro-dome (102).
}gﬁ’ ‘;ﬁ%?,"- 'Fivﬂ? ;nﬁﬂe’%.m—( Barite: Macro-dome d (102), brachy-dome

“:"3-"“"3;’1’?..3&": e O 0y, v macrodomes d (102) and 1
‘ : ‘and base ¢ (001). |
(104)0'01:::::’ i"gil:; gn(%}}%)),mmlcro:lome d (102), bueby-dou.:
OL1), and base ¢ (1)1 1) and 5 (113) &
wanmid.; (111) and $ (113), bnchy-donqp 011

b m (110), brachy-pinacaid b (010), and |
| (110), brachy-pinacoid b (010), and

\

vl
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. 5 5. ite: Prism m (110), pyramid v (112), brachy-pinacoid
No. 165, Fig. 287. b (&h&tc;i:.t:hy-dome d (021), rounded brachy-domes, and base
¢ (001). N
. 5a8 _ Chaleocite: Prism m (110), pyramids p 2111) and v (112),
o bmgl\'-pinncoid b (010) and brachy-dome d X
167, Fig. 289. — Topaz: Prisms m (110) and ! (120), and pyramid p (111).
168, Fig.. 990, — Topaz: Prisms m (110) and 1 (120), pyramid o (221), brachy-
; dome f (021) and macro-dome d (201). ; 3
169, Fig. 291. — Topaz: Prisms m (110) and ! (120), pyramids p (111) and ¢
; : (223), brachy-dome y (041) and base ¢ (001). ; ¢
170, Fig. 292. = Topaz: Prisms m (110) and ! (120), brachy-pinacoid b (010),
& 2 pyramid ¢ (221), brachy-dome y (041) aund base e (0(?1).
171, Fig. 293. — Topaz: Prisms m (110) and 7 (120), brachy-pinacoid b (010),
e pyramids 0 (221) and p (111), brachy-domes £ (021) and y (041),
macro-dome d (201) and base ¢ (001). : ) -
172, Fig. 294. — Chrysolite: Macro-pinacoid @ (100), brachy-pinacoid b (010),
: prism m (110), pyramid p (111), macro-dome d (101), brachy-
dome % (021), and base ¢ (001). 4
. 173, Fig. 295. — Chrysolite: Prisms m (110) and § (120), brachy-pinacoid 'b
(010), brachy-dome k (021), macro-dome @ (101) and pyramid

(111).
174, Fig. 297. Il— Staunrolite: Prism m (110), brachy-pinacoid b (010), and base
¢ (001).
. 176, Fig. 298. — Staurclite: Prism m (110), brachy-pinacoid b (010), macro-
- dome 7 (101), and base ¢ (001).

, 176, Fig. 299. — Staurolite: Prism m (110), brachy-pinacoid b (010), macro-
dome » (101) and base ¢ (001). A brachy-dome (032) is the
twinning-plane.

» 177, Fig. 300. — Staurolite: Prism 2 (110), brachy-pinacoid b (010), and base
¢ (001). A pyramid (232) is the twinning plane.

» 178, Fig. 301. — Aragonite: Prism m (110), brachy-pinacoid b (010), pyramid
i (661) and brachy-domes j (0. 12. 1) and k& (011).

- 1‘ Fig. 302. d_ Ar:;tgoaite: Prism 7 (110), brachy-pinacoid & (010), and brachy-

ome k O11).

» 180 and 181, Figs. 303 and 304. — Aragonite: Prism o (110), brachy-pina-
coidlfl;o(OlO,Z‘, and brachy-dome k% (011). The twinning-plane is
m (110).

» 182, Fig. 808. — Cerussite: Prism m (110), brachy-pinacoid & (010) and pyra-
wid p (111}, Penetration of three crystals in twin position, the

R twinning-plane being m (110).

» 183, Fig. 309. — Childrenite: Macro-pinacoid @ (100), brachy-pinacoid b (010),

and pyramid § (121,

L i 'Hemimorphic Group of the Orthorhombic System.
No. 184, Fig. 310. — Calamine: Prism m (110), macro-pinacoid @ (100), and brachy-

pinacoid b (010), terminated above by the macro-dome ¢ (301),

brachy-dome ¢ (031) and base ¢ (001), aud terminated below by
the pyramid v (121).

3Spbenoidal Group of the Orthorhombic System.
11. — Epsomite: Prism m (110) and sphenoid 2 (111).
Monoclinic System.

2 Models 186—212.
ormal Group of the Monoclinic System.
o :}‘odo;-“l% to 190 are constructed with the un}:e axial lengths.
» Fige S1T. — Pyramia, consisting of two independent forms, each having

No. 185, Fig.
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four faces, p (111) and o au.

name pyramid as applied to
209 of the text. vt i

As to the significance of the
monoclinic system, see page

No. 187, Fig. 818, — Prism m (110) and base ¢ (001).

188, Fig. 319. — Clino-dome (011) and ortho-pinaco; )

i ~pinacoid a (100).
igg, ig. gg?. — Two ol‘!.ho-d?mes (101) and (101), and clino-pincoid b (010).
%, Fig. . — Ortho-pinacoid a (100), clino-pinacoid b (010) and base ¢ (001),
191, Fig. A ;((l}lyl%sum: Prism m (110), clino-pinacoid b (010), and pyrjmid
192, Fig. 323. — i}lyl;)tmm: Prism m (110), clino-pinacoid b (010), and pyramid

p(
193, Fig. 324, — Gypsum: Prism m (110), clino-pi id b (010). pvrami
(111), and ortho-dome e (_TOE*)}.C REBEEL. 0 A0 0y om0

3 194, Fig. 3256. — Gypsum: Prism m (110), clino-pinacoid b (010), and pyramid

p (111). The twinning-plane is the ortho-pinacoid (100)

195, Fig. 826. — Orthoclase: Prism 5&?110}:, clino-pinacoil:i b {(o)ll:)\a J:t(l:%';lome
¥ (201) and base ¢ (001), N

196, Fig. 327. — Orthoclase: Prism m (110), clino-pinacoid b (010), ortho-

5 domes @ (10I) and y (201) and base ¢ (001). '

197, Fig. 328. — Orthoclase: Prisms m (110) and z (130), orthodomes & (101)
and y (201), pyramid o (111), and base ¢ (001).

198, Flg. 829. — Orthoclase: Prism m (110), clino-pinacoid b (010), ortho-dome
y (201) and base ¢ (001). So-called Carlsbad twin, the vertical
axis isf the twinning-axis, the clino-pinacoid b is the compo-
sition face.

199, Fig. 830. — Pyroxene: Ortho-pinacoid a (100), clino-pinacoid b (010),
base ¢ (001), prism m (110), and pyramid p (111).

200, Fig. 331. — Pyroxene: Ortho-pinacoid a_ (100), clino-pinacoid b (010),
baseoc (001), ortho-dome  (101), and pyramids p (111) and
v (221),

201, Fig. 832. — Pyroxene: Ortho-pinacoid @ (100), clino-pinacoid b (010),
prism 22 (110) and two pyramids p (111) and o (221).

202, Fig. 333. — Pyroxene: Ortho-pinacoid a (100), clino-pinacoid b ‘10),
base ¢ (001), prism m (110), ortho-dome d (101), and pyramids
p (111) and s (110). LS

203, Fig. 835. — Pyroxene, variety augite: Ortho-pinacoid a (100), clino-pina-
coid b (010), prism m (110) and pyramid s (111). - :

204, Fig. 836. — Pyroxene, variety augite: Ortho-pinacoid a (100), clino-pina-
coid b (010), prism o (110), pyramid s (111) and ortho-dome
n (102).

205, Fig. 837. —(Amz)hibole: Prism m (110) and clino-dome 7 (011). )

206, Fig. 338. — Amphi(;)ole: Prism  (110), clino-pinacoid b (010) and clino-
dome 7 (011). X . .

207, Fig. 839. — Ampl:ibolz: Ortho-pinacoid @ (100), clino-pinacoid ‘b (010),
two prisms m (110) and e (130), and clino-dome r (O11). o)

208, Fig. 340. — Titanite: Prism m (110), pyramid p (111), and base ¢ (uo'

209, Fig. 341, — Titanite: Ortho-pinacoid a (100), base ¢ (001), prism m ( )
and pyramid p (111). ;

210, Fig. 342. — Titanite: Prism m (110) and pyramid p (llll). PR

211, Fig. 343. — IEpidoto: Onhcspina(clt;i% a (100), base ¢ (001), ortho-doi

d pyramid n . : 7 A
212, Fig. 344. golg’ dote: Ortho-pinacoid @ (100), elino-pinacoid b (010), base
P ¢ and @ (102), clino-domes 0 (011)
¢ (001), ortho-domes r (101) ‘an ' S 111) and n (1D)
and k (012), prism m (110), and pyramids p (111) an %
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Triclinic System.

Models 213—225.

Normal Group of the Triclinic System.

Models 213 to 217 are constructed with the um: m‘;l lengths.
2 i _ — Pyramid, consisting of four independent forms, each having
No. 213, Fig. 347 two f‘aces, (,111), (111%, (111) and (111). As to the .gigniﬁ“n“
of the names pyramid, prism and dome, as applied to the
triclinic system, see page 215 of the text.
914, Fig. 348, — Prisms m (110) and M (110), and base ¢ (001)
? 915, Fig. 349. — Macro-domes (101) and (101), and bnchy-p_mlcoid b §010).
= 216', Fig. 300. — Brachy-domes (011) and (OITS, and. mncfo-plnaeoxd a (100).
: 917, Fig. 351. — Macro-pinacoid @ (100), brachy-pinacoid b (010) and base

RHENISH MINERAL
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THE PENFIELD CONTACT GONIOMETER.

Designed and Patented by S. L. PENFIELD
Professor in Yale University, New Haven, Conn ’

Model A.

This instrument consists of two
8 parts; a pair of measuri i
edges, which may be set at any angle and thus be made toncngrrz:‘:ngr v:::l?li:;

gie:;ﬁn?egl:f °:h: ::i)l:ﬂlgTﬁ‘ggr;ail r's m(:g ran graduated card for measuring the angular
X . ; easurin 2 s .
:it;nmen:]; a pair made of strips of hard fiber, atfd a::m;ait":n::llgpr? da :tl:' eafc };; l:d'
PO::io:nofai::rlll;ngl:mg'pa"enlt celluloid. The celluloid strip is blackengdo forJ| a
o (00D). : , figure 1, and a fine line is scratched on its under surface
918, Fig. 352. — Axinite: Macro-pinacoid @ (100), prisms 7 (110) and M (110),
macro-dome § (201) and pyramids P (111) and » (1T1).
219, Fig. 353. — Albite : Brachy-pinacoid b (010), base ¢ (001), prisms m (110)
and M (110), and pyramids o (111) and ¢ (111).
. 220, Fig. 354. — Albite, pericline type: Brachy-pinacoid D (010), base c (001),
prisms m (110) and M (110), macro-dome & (101) and pyramid
o (110).
291, Fig. 866. — Albite: Brachy-pinacoid b (010), base ¢ (001), prisms 7 (110)
and M (110), macro-dome 2 (101) and pyramid o (111). The
brachy-pinacoid b is the twinning-plane: Albite law.
. 222, Fig. 356. — Albite: Brachy-pinacoid b (010), base ¢ (001), prisms m (110)
and M (110), and macro-dome & (101). Polysynthetic twin:
Albite law.

. 223 Fig. 357. — Cyanite: Macro-pinacoid @ (100), brachy-pinacoid b (010),
base ¢ (001) and prism M (110).

. 224, Fig. 358. — Rhodonite: Macro-pinacoid a (100), base ¢ (001), prisms 7

e (110) and M (110), and pyramids 7 (221) and k (2515..

» 225, Fig. 359, — Chalcanthite: Macro-pinacoid a (100), brachy-pinacoid b (010),

prisms m (110) and M (110) and pyramid p (111).

Fig. 1. Fig 2.

exa.ctly Bamllel with its edges. The card, figure 2, has a graduation of u special
design printed on it, each degree being represented by a loug line continued te near
th_e center. After having applied the arms to a crystal, the are brought in contact
with the card as shown in figure 2: the upper one resting on the surface of the
card, the lower one held firmly against the base-line. The arms are then moved
until their point of divergence is at the center, when an edge of the upper arm
will be parallel, or nearly so, to some line of the graduation which indicates the
degree: In case the arms having one strip of celluloid, figure 1, are employed, the
celluloid arm is made to rest on the surface of the card, and the angle is most
conveniently determined by bringing the fine line scratched on its under surface
:tl)‘ the cdenter and noting its position with reference to the long degree lines on
e card.

Prices :
1 Goniometer, Model A .

l » ”r |

= M 250
= , 21.2

(85.—)

Model B.

This instrument, figure 3, consists of a* graduated semivirclo printed on &
card, in combination with an arm of transparent celluloid, swiveled by means of an
eyelet at the center of the semicircle. A fine index-line scratched on the under
side of the celluloid arm, parallel to its edges and exactly in line with the center
of the eyelet, serves to indicate the angle which the arm makes with the base-line
°f. the card. As it is at times difficult to bring & transparent edge exactly in contact
with a erystal face, the celluloid arm for a portion of its length and the lower edgo
of the card have been blnck7d.
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In using the instrument for measuring the
interfacial angzlos of a crystal, the card is held. at
rigth angles to the edge formed by the meeting
of two faces, and the arm is adjusted so that its
edge and the base-line of the card, figure 3, come
as nearly as possible in contact with the two faces.

: = LIS JRET [RE] fAE LI P TASLL A L

In measuring the angles of a crystal it is
generally best to hold the crystal about on a level
with the eye, and adjust the arms in contact with
its faces when looking toward a strong light. The
adjustment is as exact as possible when the opaque
edges of the arms come in such close contact with
the crystal faces as to cut off all the light, or, the
crystal faces being somewhat uneven, as to leave
only a little light showing. The accuracy of the >
measurements will depend upon the character of Fig. 3.
the material an the care exercised in adjusting
the arms. With large crystals having smooth faces, measurements ought to be made
within @ few minutes of the truth. Large crystals, however, often have rough, une-
ven, or striated faces, from which accurate measurements can not be obtained. On
the other hand, when only small crystals are available, it is difficult to adjust the
arms in exact contact with the small surfaces. Hence judgment must be exercised
in all cases in deciding whether measurements are to be regarded as very trustwor-
thy or only approximately correct.

In measuring an attached crystal, or one of a group, it often happens that
some obstacle interferes with bringing the arms of an instrument in contact with
the desired faces. The arms supplied with the instrument (Model A), however, being
inexpensive, their ends may be shortened by cutting off whatever is necessary, so
that when applied they are clear of the obstruction.

There may be many uses for this
instrument in offices of architects, de-
signers, stonecutters, pattern makers, and
engineers. Figures 4 and 5, for example,
illustrate how the arms may be shortened
in order that the angle in a notch or an
internal angle may be measured.

In describing the forms of crystals,
two kinds of angles may be employed;
the real and the supplement. As illu-
strated by figure 6, which represents the
cross-section of an amphibole crystal, its Fig. 4. Fig. 5.
Il'nev:‘e:l;n n';\: m™ meet at an angle of

. ere are, however, man v i i =
ment angle 55° 49", e Ayl Y Jn‘nd antages to be gained by using the supple

Let it be imagined that the crystal is within a cir -
mul_n n are drawn from the center of the circle at right :l:élgsg‘::)et'ﬁe ::::sgllatfazz:
until they meet lh? circumference ; the angles between the normals, which may be,
measured on the circumference, correspond to the supplement angles of the crystal
faces. Advantages derived from the use of supplement 1 & th 9
tween normals, are as follows: e Sngles; cior SislangIeeiing

Measuri :
i n;.‘i“i p“:‘:?;g:;"y l'l;'t::m:n II:I’.\‘;M:!, in a zone, from one face to another,
face a, figures 6 and 7, is 27° B4l gle between the prism m and the truncating
angle between the prism /o ome half of m A" (55° 49'). Likewise the

rism m and i s
the comploment of 1':.,\"; (27:"54:%. Tincating face b, a8 the sideriin 635 Dil

also one half of m ' (124° 11/
having a record of a single suppl Am ( ). Thus,
pplement angle, such as m Ji
angles may be derived from the one value by a simple mell'l\':? 0113.3':33?' b
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Supplement angles are the ones obtained d
circle when a reflection goniometer is used. For p
mathematical treatment of crystallography, supple

irectly from the readings of the
urposes of calculation, as in the
ment angles are far easier and

Fig. 6.

more convenient to use than real ones; hence they are universally employed by
crystallographers.

Learning to use supplement angles presents almost no difficulty, even to a
beginner; hence any one having a goniometer can well atford to learn the best and
only true scientific method.

Prices:
1 Goniometer, Model B . . . . . .
10 % pR A -

M 250
L 2192 (85.—)

THE PENFIELD ARM PROTRACTOR AND GONIO-
METER.

Designed and Patented by S. L. PENFIELD,

Professor in Yale University, New Haven, Conn.

This instrument consists of a graduated semicircle printed on a card, in com-
bination with an arm of transparent celluloid, swiveled by means of an eyelet at
the center of the semicircle. A fine index-line, scratched on the under side of the
celluloid arm parallel to its edges, indicates by its position with reference to 'It‘tl:e
graduation the angle which the arm makes with the base-line of the cml;d. &)
graduated semicircle is printed with its 0°—180° line exactly p-arallel with the uﬁper
and lower edges of the card, and the eyelet is so placed that its center is in ;\ :1:-
ment both with the 0°—180° line of the graduation and the index-line o ﬁ e
colluloid arm. A test of the accuracy of the adjustment may be made by n? ng
that the index-line of the arm coincides with the 0?—180 line of the ":’tmmtm r:in
two positions; when the longer end of the arm is either to the left, or, after turning
180°, to the right, of the center.

; ':'he (:n!a?eri’nls of which the instrument are made have been vo;yuea:;{:u:}
considered. The card is of the hest quality, very ﬁrn.x and strong, nn‘l wirh ey
withstanding a great deal of wear. The celluloid strips n;e‘ P;:tl‘;.r?boing  Eaeh
care, the edges being straight, smooth, and parallel. The eye et'h sord oA
:; clinched, is swelled so that it juls: f:. the!:zno:::h p:::.lh:;l n::a ra:i s '”::s.

us avoi any lateral motion. a I
surface, ‘d::’g th:ymoﬁon of the arm being always slow, the instrument may be
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fi ! time without showing appreciable wear at the joint. If in _
:oj.ohmonld become loose it may be tightened by gentle of

eyelet.

‘ln addition to being inexpensive, convenient, and very accurate, the instrument

has certain other advantages which are set forth in the following statements explai- 3

ning its uses: >

To draw two lines at a given angle it is simply necessary to set the index-
Jine at tho desired angle, and, holding the card and the celluloid arm ﬁ!-mly on a
shoet of paper, to make two lines with a pencil, one along the base-line of the
card, the other along the edge of the arm. The accuracy of the work will depend
upon the care exercised in adjusting the arm and drawing the lines. If drawn with
proper care the lines will probably be within 3' of the desired angle, and should
not vary more than H' from it. The eror should not amount to more than the
width of a fine pencil line. Tt is very important to hold the pencil with its axis
s0 inclined that that side of the pencil lead shall be vertical which comes in con-
tact with the edges of the card and celluloid arm along which the lines are drawn.
The drop of the projecting end of the celluloid arm, from the surface of the card
to the surface of the drawing-paper, is so slight that no appreciable inaccuracy is
caused thereby. If the drop is objectionable, a strip of cardboard may be placed
under the celluloid, or a small piece of card or blotting-paper may be fastened
permanently with glue to that end of the celluloid arm which projects beyond
the card.

It will be observed that the instrument does not need to be adjusted to a
base-line and centered at some specific point, as is the case with most protractors.
The lines are drawn not to the center of the eyelet, but parallel, respectively, to
the 0°—180° line of the semicircle and the index-line of the celluloid arm.

When used in connection with a T-square, the protractor is admirably adapted
for laying off angles quickly and accurately. With the arm set at 30°, 45°, 60°, 90°,
or any other desired angle, it may be used as a drafting instrument in place of the
ordinary triangles. By placing a mark on the T-square and making use of the di-
visions of the scale on the edge of the card, very evenly spaced section lines may
be drawn.

The scales printed on the card are the ones generally needed. The decimal
ane on the upper edge may be used in connection with angles for plotting all kinds
of problems in geometry and trigonometry. If figures are carefully drawn to scale
most problems muy be solved graphically, wich is a very important consideration'
since a graphical solution may be in itself sufficient for a demonstration, or it may.
be used as a check on the results to a numerical caleulation. ‘

The square with horizontal and diagonal lines, within the semicircle, measures
just an :nf:ll on a side, and by means of it any desired hundredths of an, inch may
be determined. For example, to lay of T/ of an inch: On the upper horizontal
line go to the sixth space (°/yy Of an inch), then down the diagonal to the ueventhl
horizontal line. From the point thus found to the right hand vertical line is LU/
of an inch (°/jo+ yog). The scales and also the graduation of the semicircle alg

V) 9 -

engino-;l; l:“..ﬁ whi::h gsiequivalent to a guarantee of their accuracy.

ition to being a protractor, the in i :
le:;;l 3 .:'o‘r mu;mring plal;:e ':mglu. a’!ﬁnﬂ.i 5:;0:::1 twwtﬁ‘l:: v::e:c:l?:a::lﬁ%?:;

o0 a drawing, the base-line of the card and an edge of th
parallel, respectively, to two lines of th P ge of the arm are
l&l.d:“ I:;‘v two pl:‘m:h surfaces, hold the :::(:“a?gri;l:tﬁngnu;;l :: 3?3::"::::.::{; ‘
aces, and then adjust the ¢ ¢
mﬁuc& with one mrfnoe,lln odga.;? t:aoe t:::l ;hie: e‘:::u‘;:':il:l‘:etl?: 2:: walfi.thi'u
aces are large and plane, very m;uto measurements may be thus :'ndo. 5
cos:
(l) Arm Protractor . . SR
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et by Prof. Dr. L. Duparc (Geneva)
by Prof. Dr. A. Schmidt (Bale).

N

OW not only the geological features of the sur- "" v
n the sides diagram-sections illustrate the structure

by denudation and showing the way in which {
Strata has taken place. The motives are ta- i_',‘
the most interesting parts of the Alps and the



and sections of rocks'\ “

according to

H. Rosenbusch, A
Elemente der Gesteinslehre, 2d ed., 1901

St MPwom St b ) o0

Accompanied by a text-book: Petrographlsches Pra g
ving a short description of the petrographical microsco;
how to use it, and also of the macroscopical and micrc

features of all the specimens of this collectio

Arranged by Prof. Dr. K, Busz of Miinster i.

~=ry

bl

v

massive as well as sedimentary and crystalline schi
by the text-book it will be found easy to become acqu
_ the use of the microscope, with the features exhibited
| forming minerals and with determination of the latter,
Out of this collection two smaller ones have bee
of 250 and 165 specimens respectively:

Collection I, 335 specimens of rocks
I2, " - 335 thin ‘sections *\ il SN,
. Y IL. 250 specimens of rocks
,f. b IIs, = 250 thin sections . .. + .
% L. 165 specimens of rocks

- II*, 165 thin sections . . |,
b (conf, catalogue XIII, 2d ed., 1902)
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& Collections of Minerals, Fossils, Meteori
g. sed for cash or exchanged W
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