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The Colors oC Birds. 

A remarkable law of nature has only recently been 
discovered and formulated by the artist, Mr. Abbott 
H. Thayer, says the Home Journal. For more than 
a generation of men, naturalists have been studying 
the part which color plays in protecting animals from 
their enemies. Protective coloration is the technical 
name which is given to such cases of protection, and 
much keenness of observation and of reasoning has 
been shown by students of the great problems of evo
lution. Yet no naturalist has ever perceived the secret 
of protective coloration, which, as the name suggests, 
lies in the painter's province, and might never have 
been discovered by naturalists. 

a dead grouse on the lower part of the body with.brown 
to match his back, and painted the sides in gradation 
till the bird was uniformly colored all over, except 
that the upper surfaces were left as nature painted 
them. He then set the bird up in a lifelike position 
on the ground. The effect was magical. What was 
before almost invisible at a short distance became 
clearly visible, proving that it is only this gradation 
of color which deserves the name of protective colora
tion, and that it is the compound gradation made by 
the daylight's co-operation w hich conceals the animal. 

Mr. Thayer.made some wooden eggs of about the:size 
of a woodcock's body, and mounted them on wire legs 
about six inches above the ground. Most of them' were 
colored in imitation of, the color gradation of a grouse 
or a hare, being earth color above to pure white 
beneath. To two of the wooden reggs he gave a (coat 
of earth color all over. and then set the whole, like 
a flock of shore birds, on the bare ground in a city lot. 
He then invited a naturalist to look for them, beginning 
at a distance of forty or fifty yards. The naturalist saw 
immediately the two monochrome ones; but, although 
he was told exactly where to look, he failed to find 
any of the others till he was within six or seven yards 
of [them, and even then he saw them only by knowing 
exactly where to look. 

they stood was sprinkled over them to give them the 
same color as their background. The two end ones 
were then painted white on the under sidtls, and the 
white color was shaded up and gradually mixed with 
the brown of the sides. When viewed from a little dis
tance, these two end ones, which were white below, dis
appeared from sight, while the middle one stood out in 
strong relief, and appeared much darker than it really 
was. Mr. Thayer explained that terrestrial birds and 
mammals, which are protectively colored, have the 
under parts white, or very light in color, and that the 
color of the under parts usually shades gradually into 
that of the upper parts. This is essential in order to 
counteract the effect of the shadow side, which other
wise, as shown by the middle potato. makes the object 
abnormally conspicuous, and causes it to appear much 
darker than it really is. In the case of l\:lr. Thayer's 
experiment some of the witnesses could hardly believe 
that the striking difference in the visibility of the three 
potatoes was entirely due to the coloring of the under 
sides, and Mr. Thayer was asked to color the middle 
one like the two others, in order that the effect might 
be observed. Mr. Thayer cOlllplied with the request, 
painting the under side of the middle potato white. 
shading the white up into the sides, as in the case of 
the others. The effect was almost magical. The 
middle potato at once disappeared from view. A 
similar experiment was tried on the lawn. Two po
tatoes were painted green, to resemble the green of 
the grass above which they were suspended. One was 
painted white on the under side, and at once became 
invisible when viewed from a little distance, while the 
other showed plainly and seemed very dark, the shadow, 
superadded to the green of the under side, making it 
remarkably conspicuous. T h e  experiments were an 
overwhelming success. 

"The law of gradation in the coloring of animals," 
says Mr. Thayer, "is responsible for most of the 
phenomena of protective coloration except those pro
perly callerl 'mimicry.' Mimicry makes an animal ap
pear to be some other thing, whereas this newly dis
covered law makes him cease to appear to exist at all. 
For example. the screech owl, when startled, makes 
himself tall and slim. and, with eyes shut to a narrow 
line, simulates a dead stub of the tree on which he sits. 
Certain herons stretch their necks straight upward, 
and, with head and green beak pointed at the zenith, 
pass themselves off for blades of sedge grass. l\:lany 
butterflies have stone or bark colored under sides to 
their wings, which make them look like a bit of bark 
or lichen when they sit still on a stone or tree trunk, 
with wings shut over their backs. The newly discov
ered law may be stated thus: Animals are painted by 
nature darkest on those parts which tend to be most 
lighted by the sky':; light, and vice versa." 

The ruffed grouse is a bird which shows the grada
tion in its simplest form. the color making a complete 
gradation from brown above to silvery white beneath. 
The top light makes him so like his surroundings that 
he is nearly, if not quite, :obliterated. The cause of 
this obliteration has been assigned to the fact that his 
color is like that of the surroundings. Mr. Thayer 
ingeniously proves not only that, were he colored like 
his surroundings, he would be completely visible. but 
proves at the same time what the true cause of his 
concealment is. He carefully and accurately painted 

The reader can easily get an illustration of this law 
with no more trouble than merely using his eyes. 
Look at a horizontal branch or a twig of a tree in the 
woods, which is either on the level of the eye or below 
it. You will see that, although it has exactly the color 
of its surroundings, it is not at all c�ncealed. This is 
because it is of uniforn! color above and below, and 
wears that uniform attitude of a solid-a gradation of 
shade from its light side above to its dark side beneath. 
This is the case of the painted grouse-mentioned 
above-right over again. This device of nature is operative throughout the 

animal kingdom, the marine world offering scarcely 
any exceptions from its universality. When we realize 
that to this color gradation the animal kingdom, with 
few exceptions, owes its present status-that it every
where finds this fact a balance wheel to check the rate 
of destruction of one species by another-the univer
sality of the principle makes its discovery a great one. 

RECENTL Y PATENTED INVENTIONS. 
Mechanical. 

CUTTER HEAD AND KNIFE.-James B. 
Vuncanon, Asbeborough, N. C. To improve the elll

iency and durability of rotary cutter heads for surface 
planing and moulding machines, and for the improved 
adjustment of the knives, the cutter head stock is four
sided, according to this invention, the knives having 
transverse slots, and the clamping plates having mbbets 
of the same depth as the thickness of the knives, there 
being two transverse rows of aligned screw-threaded 
holes in the under side of the rabbeted portions. Screws 
passing through and countersunk in the slots of the 
knives are adapted to enter any of the holes, the knives 
being thus adapted for individual adjustment and also 
for adjustment together with the screws. Fitting strips 
extend between the back. of tbe knives and the should
ers of the rabbets. and have lateral bends that fit to· 
gether. preventing longitudinal displacement. 

V A "LV E R E G I S T E R I N G  DEVICE.
Charles L. Quimby, Philadelphia, Pa. For registering 
and indicating the opening as well as closure of gate or 
other valves, this inventIOn provides a simple and practi
cal device adapted to be connected with the movable 
INt� or equivalent part of a valve, to indicate the posi
tion and regieter on dials the movements of the valve, 
so that any change may be seen at a glance by an in
pector. Gearing within the valve casing and actuated 

by the valve stem is supported upon 'pindleson which are 
also graduated diale, an apertured face plate above the 
dials exposing but one graduation on each dial, while an 
index finger, by its movement toward either of the 
words "open" or U shut," indicates the position of th:e 
valve. 

PAPER MAKING M ACHINE.-George L. 
Bidwell, Warren Paper Mills, N. J., and Samuel C. Rey
nolds, Comstock's Bridge, Conn_ For cylinder machines 
this invention provides improvements whereby the pulp 
is perfectly couched and waste and loss of pulp are en
tirely prevented, the deckles also being adjustable for 
any desired width of paper while the machine is in mo
tion. The cylinder mould shaft is journaled in tbe vat 
in bearings which form outlets for water from the cylin
der, and the mould is engaged on part of its periphery 
by two deckles made as endless rubber bands, the face 
next the cylinder being of soft or spongy rubber and its 
reverse of harder and smoother rubber, the deckles not 
passing between the cylinder mould and the couch roll, 
SO that the latter is free to perfectly couch the pulp on 
the cylinder mould. 

Railway Appliance •• 

CAR AND BRAKE PIPE COUPLING.
John W. Bryan, Quincy, N. C. A car coupling which 
is desi�ed also to establish communication between the 
brake pipes of the adjoining cars when they are coupled 
is afforded by this invention, the drawheads having mor
tises into each end of which a tube extends and there 
being connections betwen the tubes and the fluid pipe •. 

The drawbar fits into the mortises of the drawheads and 
is formed of a block tapering from the middle toward 
each end, with a longitudinal channel joining at its ends 
the tube ends of the drawheads, there being also notches 
along its upper side, and pin bars arranged to be held 
in the thickened portions of the drawheads and engaged 
by the notches. 

Electrical. 

T R 0 L L E Y  H A N  G E R .  - Theodore 
Fletcher, st. Louis, Mo. Accordiug to this improvemeut 

On November 9, 1896, Mr. Thayer gave an open-air 
talk, demonstrating his theory of protective color, to 
naturalists gathered from all over the country. He 
placed three objects, of about the size and shape of 
sweet potatoes, horizontally on wires a few inches 
above the ground.' They were covered with a sticky 
material, and then dry earth from the road where 

the hanger is made of two ears secured to the trolley 
wire a short distance from each other, the ears being 
connected by a short section of wire which passes over a 
pulley whose shank is embedded in an insulated block 
to which the suspension wires are attached. The con
struction permits a slight longitudinal movement of the 
trolley wire, and the support is somewhat fiexible, 
doing away with any tendency of the wire to bend or 
buckle. 

Bicycle... Etc. 

BICYCLE HOLDER.-John F. Bengert, 
Brooklyn, N. Y. To support hicycles in an erect posi. 
tion when not in use, according to this improvement, a 
clamp having a tubular transverse bearing IS secured to 
the frame, sleeves having lugs turning in the bearing and 
tlle lugs being connected and arranged to turn together, 
there being rods slidable in the sleeves, and means for 
securing the rods adjustably in the sleeves, whereby the 
rods may be made to fold along the frame of the bicycle 
or swung out to engage the ground and afford fixed sup
ports for it. The device is adapted to be conveniently 
attached to and detached from bicycles.of all kinds, and 
when in place does not interfere 10 any way with the 
operation of the machine. 

llIh,cellaneon •• 

RANGE F INDER. -George M. Searle 
and George N. Saegmuller, Washington, D. C. Two 
patents have been granted these inventors for a l'llOge 
finder for determining the distance of remote objects, 
such as an enemy's vessel at sea, one which will, by a 
simple adjustment, ind:cate at once, without calculation. 
the distance of a remote object on the scale of the in
strument. It comprises a graduated base line bar having 
a fixed right angular refiecting surface and also a mova
ble one with a pointer traveling on the graduated scale of 
the base line, the two refiecting surfaces being In differ
ent planes to throw their images on different portions of 
the object glass of a telescope constructed to bring the 
two images into coincidence. The readings on the scale 
are marked, according to 000 of the patents, by the ad· 
justment of one of the prisms, the position and form of 
the refracting plate remaining constant, while, according 
to the otber pawnt. the two prisms are fixed and the 
reading" are taken by the radial adjustment of the re
fracting or coincidence plate by means of a pointer on a 

cotangent scale. 

KINETOGRAPHIC CAM ERA.-·Leo Grub
man, New York City. A photographic apparatus has 
been devised by this inventor to take in succession upon 
a ribbon film a series of pictures of a scene or moving 
object, each picture being separated from the next by a 
very short period of time, and the apparatus being also 
adapted for use as a lantern to project the pictures on 
a screen. The apparatus is inclosed in a lightproof box. 
ana thp. mechanism is so proportioned that the ribbon is 
advanced by �teps for spaces exactly equal to those oc
cupied by each picture, the feed device preventing any 
possibility of scratching or injuring the surface of the 
film. 

HAND-PROPELLED VEHICLE. - Ferdi
nand Damour, Bolckow, Mo. This invention is for a 
vehicle to be propelled by hand and guided by the feet, 
the car moved by the operator being also designed to 
draw after it another car of novel construction. The 
propelling car has front steering wheels joumaled in 
brackets in which are DO jourua!ed vertical shafts car
rying gear wheels, both of whlcb mesh with a gear on a 
shaft carrying a pinion which meshes in rack bars on 

opposite sides of the car and adapted to be moved by the 
feet for steering the car, while crank handles, to be 
operated by hand, are connected by sprocket wheel and 
chain to rotate the short axles on which the drive wheels 
are mounted. 

HORSE DETACHER.-Joute L. Bouma, 
Wanar!, South Dakota. For detaching runaway horses 
from their vehicles and steering the vehicles while they 
move on from the momentum previously gathered, a 
shaft carrying a drum is, according to this improvement, 
journaled just behind the dashboard, and a cord passed 
around the drum is connected with spring-pressed pins 
which hold the whillletrees, the pins being withdrawn by 
rotating tbe shaft by turning a hand wheel and the team 
thus relelllled. A sprocket and chain gearing connection 
i. aloo made with the front axle, whereby, on turning a 
handle bar, the vehicle may be steered. 

BAG H OLDER.-John Littlejohn, Au
rora, III. A combined bag and pail holder is provided 
by this invention for retaining in convenient readiness 
for use what are styled .. oyster pails," and th� paper 
bags commonly used for wrapping purposes. It com· 
prlses a frame, preferably of wire, having side secti"ns 
to which the pail receivers are secured, while a bag 
clamp is held to and adjustable along one of the side 
sections or upon the front, as many of these clamps as 
desired being employed for holding different sizes of 
bags. 

SINK DRAINING BOARD, ETC.-John 
Foran, Flemington. N. J. This is a device adapted to be 
readily and conveniently applied to any form of sink. 
A �ombined adjusting and supporting rod or arm is used 
in connection with a novel form of bracket, whereby 
the draining board may be dropped to a vertical position 
below the top of the sink or carried to and supported in 
a horizontal or inclined position, with any desired inclina· 
tion in the direction of the sink. 

DESIGN FOR A SINK.- Robert M. John
son, Hainesport, N. J. This sink has in one of its 
bottom corners a comer pocket, with semicircular or  
segmental front, the  bottom of  the pocket, on  the  inside, 
being a little d18tance above the sink bottom. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS, ETC. 

BLOCK SIGNAL OPERATION. A practica 
manual. By William L. Dur. New 
York: D. Van Nostrand Company 
1897. Pp. 270. Price $1.50. 

This is a practical work br the superintendent of the 
Delaware division of the Erie Railroad. Its aim is to 
present the latest practice in block signal operation that 
obtains in this country and in Europe. It appears to be 
a thoroughly practical work and cannot but prove of in 
terest and value to all those who are interested in the safe 
running of rail way trains. The complicated system of 
interlocking at junctions is Illustrated in very clea 
diagrams. 

SIXTH ANNUAL REPORT OF THE BUREAU 
OF LABOR, STATISTICS AND :MINES 

To the Governor and Fiftieth Genera 
ASSf'lll bly of the State of Ten nessee 
1896. A H. Wood, Commissioner 
and Labor Inspector of Mines. Nash 
"ille: Franc. M. Paul, Printer to tbe 
State. 1897. Pp. 3 10. 

BULLETIN OF THE GEOLOGICAL INSTI 
TUTION OF THE UNIVERSITY OF UP 
SA LA. Edited b y  Hj. Sjo/Zren 
Vol. II. (1894-1895.) Upsala. 1896 
pp. 372. 

A. D. LECTRA'S SHORT CUT CALCULA 
TOR. Containing the most practica 
methods of business calculation. Pp 
108. Price $1. 

The author is a professional accountant and calculator, 
anil is therefore in a position to give practical advice re 
garding the relation of mathematics to business transac
tions. A large number of excellent short cuts are given 
with illustrative examples. The author claims nothing 
new in the prinCiples involved, only ill the method of 
presentation. 

CANOE CRUISING AND CAMPING. By 
Perl'y D. Frazer. Illustrated . New 
York: Purest and Strea.m Publish 
ing Company. Pp vii,87. Price $1 

This Is a handsome little book, beautifully illustrated 
with well taken and well printed half tones. Theauthor 
is evidently well versed in the subject, and all those who 
are in any way intorested in the delightful .port of.canoe
ing will find many kinks which will tend to eecure thei 
comfort. 

'rHE DRAMATIC MAGAZINE. Chicago 
Dramatic Magazine Press. Price 
$2.50 a yea .... 

THE MAMMOTH CAVE OF KENTUCKY. By 
H. C. Hovey and Richard E. Call. This is a new monthly publication devoted to theatri

Louisville. Ky.: John P. Morton & cal and operatic subjects, copiously illustrated with half 

Company. Pp. 108. Price, paper, 

I 
tone engr.wings of the most celebrated actors and 

50 c.; cloth, $1. actresses of the present day, and many full page scene 

This is an attractively got up illustrated manual, 
�om plays which are being acted in this country and in 

with maps and many fine half tones, designed to afford 
urope. 

the reader as complete an idea as possible, through words ELEMENTS OF EFJECTRO-CHEMISTRY 
Bud pictures, of the beauty. grandeur, and sublimity of T REATED EXPERIMENTALLY. By 
this most wonderful of caves. Readers of the SCIENTIFIC Dr. Robert LUpke. With 54 figures in 
AMERICAN will doubtless remember some of the highly text. London: H. Grevel & Com 
interesting and delightful descriptions of the Mammoth pany. Philadelphia: J. B. IJippin 
Cave which Mr. Hovey has heretofore written for our cott Company. 1897. Pp. xv, 223. 
columns, and will therefore be prepared to welcome in Price $2.50. 
this manual a complete and exhaustive treatment of the The prescnt time is most opportune for bringing to-
subject. Those who visit the cave can but poorly afford gather the recent results of electro.ehemistry in con
to do without having tne book as their guide, and for densed form. The present work gives an excellent short 
those who cannot make the visit the manual affords much survey to those who are not in a position to make an ex
the best account yet published. haustive study of the voluminous literature of the �uq. 
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