
DECEMBER 25, 1909. 

A POLLEN�GATHERING PATENT DEDICATED TO TilE 

PUBLIC. 

Mr. E. Moulie of Jacksonville, Fla., has invented a 
pollen·gathering device, patents for which he has dedi­
cated to the public for the general good. Further­
more, he will place the device at the disposal of scien­
tific men who are interested in the gathering of 
pollen. The apparatus is suitable for universities and 
colleges, and such institutions where botany is taught. 

The importance of the invention may perhaps 
be gaged if we consider the previous methods 
of gathering pollen. With the first of his mao 
chines Mr. Moulie, under the most favorable cir­
cumstances, gathered one and a half ounces. of 
pure pollen of the ragweed (Ambrosia Artemisa­

folia) in th;ee days, and this with three charges 
of twigs, one for each day. It was the opinion 
of the late Prof. A. A. Curtiss, a prominent 
botanist, formerly connected with the Smithson· 
ian Institution, that to collect that amount of 
pollen it would have taken one hundred per­
sons thirty·six hours. 

Mr. Moulie's device consists .of a vessel pro­
vided with means for holding the slips or twigs 
bearing the blossoms from which the pollen is 
to be collected. The vessel is filled with water, 
so as to keep the twigs fresh and ripen the 
blossoms. The blossoms overhang the edge of the ves­
sel, so that the pollen falls upon a paper sheet spread 
closely around the bottom of the vessel, which bottom 
is narrower than the top of the vessel, so that the 
paper is free to be removed without touching the ves­
sel. The vessel or tank is made of sheet metal. Over 
the top of the tank is a sheet-metal plate supported 
over two longitudinal and two transverse rods, the 
edges of the plate being bent around the rods. This 
cover plate is smaller in area than the top of the 
tank, so that a narrow channel or opening is formed 
around the entire perimeter of the plate. The rods 
project across this opening, their ends being bent over 
the rim of the tank. Into the open· 
ings around the plate the twigs and 
branches are ins�rted, their lower 
limbs being immersed in water. 
The branches are tilted, so that 
their upper ends project beyond 
the sides of the tank. To keep 
them in this. position, and to pre· 
vent them from sliding too far in· 
to the tank, the cover is cut at the 
center to form a pair of flaps, 
which are bent outward and en· 
gage the stems. As previously 
stated, the tank is surrounded by 
sheets of paper, on which the pol· 
len falls as the blossom ripens. 
The ripening is brought about by 
the gradual rise of temperature in 
the room where the operation 
takes place. WheJl desired, the 
water in the tank may be drawn 
off without disturbing the branches, 
through a tube connected with a 
stopcock ne\l' the bottom of the 
tank. Fresh water can be poured 
through an opening in the cover 
plate. The device renders it poS·, 
sible to collect the pollen of flow· 
ers in unlimited quantity in its 
full state of fertilizing power, a 
thing impossible to be sure of by 
the ordinary process, hitherto the 
only method available. The ease 
with which much pollen can be col­
lected at practically no cost rend· 
ers it possible to obtain a sufficient 
quantity for accurate and exhaust­
ive analysis, and to add to our 
knowledge of that wonderful mys· 
tery of nature, the breeding of 
plants. Moreover, an antitoxin for 
diseases such as hay fever could 
probably be prepared from the pol­
len of the ragweed. If the device 
served this purpose alone, it would 
reflect considerable credit upon its 
inventor. 

To obtain pollen from the rag­
weed, Mr. Moulie selected a room 
having a single window exposed to 
the east, two windows exposed to 
the south, and one window exposed 
to the west. The apparatus was 
charged with twigs bearing rag­
weed flowers which were not quite 
open. ,The charged apparatus was 
placed upon a ·table extending from 
one end of the room to the other, 
with a space of two feet between 
the apparatus and the walls. The 
vessel was filled with clean water 
�oured in through the 0veniJlg at 
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the top, care being taken not to spill any of the water 
on the flowers. The paper was then spread around 
the apparatus, so as to cover a sufficient space from 
the bottom of the apparatus to about six or eight 
inches beyond the perpendicular line of the top of the 
twigs, so that the pollen could not drop outside of the 
paper. The paper employed was a thick Manila brand. 
After the apparatus was installed, all the windows 
and adjacent doors were closed, and a Rochester kero-

MOULIE POLLEN GATHERER. 

sene lamp having a burner one inch In diameter was 
placed on the floor. To avoid the danger of flre, the 
lamp was placed in a large tin can. After the lamp 
had been lit, the apparatus was left to itself, and ihe 
door of the room locked until the next morning. 

The twigs selected must be used as quickly as pos­
sible after they are gathered. Moreover, they must 
be gathered in the morning before the sun is too high, 
but not before they Ire free from moisture (dew or 
rain). This brings the work of gathering to about 
noontime. After the room is opened, care must be 
taken in opening the doors, so as not to create a draft 
which might blow the pollen off the sheets upon which 

The Yerkes telescope with floor raised to highest position. 

Bruce spectrograph fitted to the Yerktll te!eacope. 
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it has dropped during the half day and night. The 
door must be closed immediately for the same reason. 
The temperature at that time ought to be between 85 
and 88 deg. Fah. In order to gather the pollen, Mr. 
Moulie took one sheet loaded with it, and placed it 
on a table in' an adjacent room, closing the connecting 
door between the rooms as well as the windows and 
other openings. The pollen was collected by means 
of a feather and dropped into wide mouthed two· 

ounce jars, similar to those in which vaseline is 
sold. The jars were filled to about one-half inch 
from the bottom. The collected pollen contains 
a certain amount ,of moisture, which must be 
evaporated for safe keeping. To effect this, Mr. 
Moulie placed the jar or jars behind the win­
dows in the room where the apparatus was in­
stalled, and arranged them so that they touched 
the windows. The rays of the sun streaming 
through the window pane and the glass jar 
caused evaporation to take place in about thirty 
minutes. Then after shaking gently until there 
were no more lumps, the jars were brought into 
the next room, and left there for one hour be­
fore they were corked. The corks selected were 
of the best quality and wrapped with a fine 
paraffine paper, so as to effect a tight closure. 
Small quantities of pollen can be poured in a 

Single jar to the height of the neck. Very few readers 
of this journal realize what an ounce of pollen means. 
Perhaps some conception of the task may be had, if 
one imagines the collecting of an o�nce of dust from 
the wings of butterflies. 
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PHOTOGRAPHING A STAR SPECTRUM. 

BY I-ROF. 8. A. MITCHELLl COLUMBIA UNIVERSITY. 
If one should go to the Sandy Hook ligntship off 

the entrance to New York Bay, and at night should 
see the lights of a stoomer headed for the harbor, it 
would be practically impossible, merely by, looking at 
these lights, to learn how fast the steamer was ap-

proaching. A rough guess might 
be made by watching: the lights 
grow gradually brighter, but it 
would be the roughest sort of an 
approximation. But the astrono­
mer with his telescope, observing 
the distant stars millions on mil­
lions and millions of miles away, 
can tell to an absolute certainty 
just how fast a particular star is 
moving toward us or away from us, 
giving the motion accurately to the 
fraction of a mile per second. Nor 
is this result obtained by watching 
the increase or decrease in the 
star's light, due to its approach or 
recession, for the stars are so far 
distant that no change in their 
brightness would be observed in a 
thousand years from their change 
of distance alone. The measure­
ment of a star's motion in the line 
of sight is one of the new fields for 
the astronomer, and many and valu­
able are the scientific results ac­
cruing from this line of work. 

The writer was at the Yerkes 
Observatory last summer, taking 
part in the campaign for measur­
ing the radial velocities of all the 
brighter stars that can be seen 
from northern latitudes, and assist­
ing in photographing the spectra 
of stars with the 40·inch telescope 
and its attached spectrograph. 
And what a magnificent instrument 
this greatest refractor in the world 
is! To work with this great tele· 
scope causes a feeling akin to awe 
in realizing that puny man, on this 
infinitesimal speck in the universe, 
called earth, by the aid of such an 
instrument, is able to fathom the 
depths of space, and reveal the 
secrets of stars millions and mil­
lions of miles away. Truly, there 
is no science which can show the 
matchless power of the human 
mind quite so well as does the old 
science of astronomy. the parent 
of all the sciences. A view of the 
largest refractor in the world 
shows also the high degree to 
which engineering skill has ad­
vanced in recent years, again at­
testing to the close union between 
pure and applied science. 

The observatory, presented to the 
University of Chicago by Charles 
T. Yerkes, is situated seventy-fiv'" 
lJlUes from Chicago on the shores 

(Oonf,,.uea on page 496,) 
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(Oontinued from page 485.) 

of Lake Geneva, the summer home of 
many of the Windy City's millionaires. 
On high ground to the north of the lake, 
the observatory presents a fine appear­
ance with its great. dome to the west 
and two smaller domes to the east of the 
buildings. Passing through the main 
doors, one enters a fine rotunda, and go­
ing up a flight of marble steps comes 
into the great dome, 90 feet in diameter, 
and gazes on the great telescope tower­
ing aloft. One beholds a massive iron 
stand supporting an immense steel tube 
of boiler plate sixty-two feet in length, 
five feet in diameter at the middle, taper­
ing to three and a half feet at either end. 
At the upper end of the tube is the ob­
ject glass, with a clear aperture of forty 
inches; at the other end the eyepiece and 
micrometer, for viewing and measuring 
the planets and stars, or these may be 
replaced by a camera attachment for 
photography, or by a sper:trograph for 
obtaining the spectra of stars, planets, 
or sun. The telescope tub3 is so long 
that the eye end is about thirty feet 
higher when an object is viewed near the 
horizon, than when looking a.t a star 
directly overhead. To. use �uch a tele­
scope, requiring as it would a long sys­
tem of ladders, would be well nigh im­
possible, were it not for an invention of 
Sir Howard Grubb in making the whole 
observing floor an elevator. The front 
page illustration shows the floor at its 
lowest point, ;hile another view shows 
the floor raised as high as possible. At 
Yerkes the floor, seventy-five feet in di· 
ameter, big enough to seat six hundred 
people, can be raised and lowered through 
a distance of twenty-three feet, and thus 
the observer when working with the 
telescope may keep the floor at a con­
venient distance below the end of the 
telescope, the operating power being elec­
tricity. In the front-page illustration are 
shown two of the four counterweights 
that balance the floor. An idea of the 
size will be obtained by remembering that 
the dome is ninety feet in diameter. 
When the astronomer wishes to observe 
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ments of modern engineering permit him PacIB.��
at

�:..:.
or

A�
u
-R'

l
�rus!:. �_ .. �:,:

l
�,::�::: �!�:��� 

to move the great machine, using only Modern Steam Engineering p
ac

��n
f
O: .. �I_S.

t
��.��� .. ��� .. 

t
�.
e 

_ _  �I�_�, _ _  �: 943,019 
his own physical strength. For quickly Packing for stuffing boxes. G. Strance et al. 943,169 

in Theory and Practice Packing, pneumatic, E. S. Johnson . .  _ . .... 943,023 
turning the telescope, electric motors Padlock, 1- M. Bremer . . . . . . .  _ _ _ _ _ _ _ _  . _ _  . 943,379 

By GARDNER D. HISCOX. M_E. Paper bag, ,J_ Sofge . . .  __ . . . . . . .  _ _  . _ _ _ _  ' -"_ 943,126 
are used. The telescope is set up by P!!",r bag' machine. W. Liddell . ......... . . 943.428 
what is known technically as the equa- Price $3.00 ��; b�;, �':x"J'I�ak\i.g °ih!U�:�e:' ii:' s: 943,534 

tori.al mounting, one axis, the polar axis, TH IS is a complete and practical work of 487 Morgan . . . • . . . .  , . - . . • . . . . . . • . . . . . . . . . .  943,034 
pages. dealing with the care and management Paper cutting machine, E. A. La Due .. _." 943,258 

in the meridian parallel to the earth's of Boilers, Engines, Pumps, Superheated Steam, �:�� i:� :::;C:::f::::: .w_ knI>J:::'��';':it;'Ch �!�:�g� 
axis of rotation, the other, the declination Refrigerating Machinery. Dynamos, Motors, Eleva- Paper holder, E. C. Smith ................. 943,279 

tors, Air-Compressors, and all other branches with Paper package closure. C. F. Jenkins ...... 943.307 
axis, at right angles to it. Circles on which the modern Engineer must be familiar. Paper receptacle, B. O. Cockrell ..... - • . . . .  943.389 
these two axes give the astronomer the Nearly Two Hundred Questions with their An- �:�Ii."g 

s��'b'ine�-G�· J�:;.':,t�n::::::::::::: �:��� 
swers on Steam and Electrical Engineering likely Paring machine vegetable H Robinson 942 932 means of locating .the star by its hour an- to be asked by the Examining Board are included. Peach pltter a';d S licer, W. i. Irwin . .  _ ::: 943;193 

gle and declination. When the star is once These if studied by you will help you to procure a �:g��af�r�":,';:'i:;, 1.i:o:ira�
iff&r��

I
;'t::::::: �!�:��� license. It is fully illustrated with detail engrav- Ph h H S Mill 943 313 in the field of the telescope, it is kept ings. not to be found elsewhere. Ph�����:�h' horns, me:mi' -ior" ;'�piiorti�g: 

' 

there by a clockwork mechanism driving Pho:fo���'h 
&
re;;;;.o.!s�

r m .. ndrei· -f�r." w· .
.. c: 943,492 

the telescope about the polar axis at a P h O' d T I f 
Runge- -.............................. 943,568 

speed exactly equal and opposite to the unc es, les an 00 s or Phot
g::.

ap
��

e
x!I�::ion��j_��

t
.I?� _ _  ���_

t
���� 943,326 

earth's,rotatlon. The writer of this ar- Manufacturing in Presses �1���: rr:.��' j:. Jide�b�s�lI'::::::::::: �!�:��� 
ticle has used the . telescope when the By JOSEPH V. WOODWOR:tH 

�f: �����f�: �. �.Y��';,idS:::::::::::: �!�:m 
thermometer stood at 26 d"lg. below zero Pipe joint molding apparatus, J. F. Milam 943,558 

Price $4.00 Pipe joint, rotary stand, W_ S_ Phelps .... 943,267 
Fahrenheit, and yet at this temperature A PRACTICAl. work of 500 pages fully illustrated �lrn�·. 

r
:�b���O�

ap
w�� �o'i:fnt ��

ul
t 

943,338 

the mechanism worked to perfection, by nearly 700 engravings. being an encyclopedia Carter . . . .  _ . .  _ . . . .  _ _ _  • _ _ _ _  • _ _  .• •  _ _ _ _ _ _ _  943,178 
which speaks wonders for the excellence of Die Making. Punch Making, Die Sinking. Sheet r�f!r,

tog�;"'�·E�-H�I�'i.�d��::::::::::::::: �!�:g� - Metal Working. and Making of Special Tools, Sub- Planter valve mechanlsm corn F P Mur of this mounting made by the weli- Presses, Devices and Mechanical Combinations for phey .............. : _ _ _  . .  .'. _ : ... : .. ' .. : 943,634 
known firm of Warner & Swasey. In- Punching, Cutting. Bending. Forming. Piercing, Planters, valve mechanism for corn. F. P. 

Drawing, Compressing anl'r Assembling Sheet Metal Murphey - - - . .  - .  - - - • •  
-

----. --------. --. 943,441' 
deed the professional astronomer has a Pliers, P. Broadbooks _ . .  - - - . - -- - _ . . . _ _ _ _ _  _ 943,381' 

Parts,and also Articles of other Materials in Ma- Plow, O. W. & A. W_ Landers _ _ _  . .  _ _ _ _ _ _  . 942.918: 
hard life of it, which requires a great chine Tools. Two Hundred and Ten Processes are Plow, H. Moore . _ .  _ _ _ _ _ _ _ _ _ _  . .  _ _ _  .. _ _ _ _ _ _  943.092� 

i 1 h clearly described and fully illustrated, Plow, O. C_ Whittington • . .  - .  - - - - - • • •  
-

-.. 943,584. 
amount of phys ca endurance. In t e Plow point attaChment, W. L- Camp. _ _  . _ _ _  943,001' 
summer nl'ghts when the temperature --- A ;,;.,. .. �, .... - •• �- d .... ",�� ... __ "_L. _. Plow, reversible moldboard, J_ W. Buchanan 943,516: .:. ... � • ....,... " .. v� esc. � •• .., � ........ �., ... on Plow scraper. reversible disk, H. S. Austin.  943,312, 
renders life comfortable, the nights are·· ... -- Pneumatle despatch tube system, F_ H. 

short, the astronomer might then be per- rr Anvol tlJaellookB sent �lZorH'eoMpt of pries. post";;�I��t!g;�Ph' n;,'.i 'i�l�pho';'; 'pOi';: ii:' E: 943,321), 

MUNN ... CO., '-c., Pub"cbenof SCI'eotif,'cAmerican I mitted to join a labor unio�; for he can MVNN & COMPANY Inc. I Potat�
c
��":::�r,··s�ed·.· L.--jo:· Milier:::::::::: �:�;JU; 

at W illi . •  Potato dlgj:er, H. P. Stewart _ _  . _ • •  _ . .  _ .  _ _  943.325. 
361 Broadway. New York . 

(Ooncluded on page 496.) Publishers, 361 Broadway, New York. lOontinued on page 496.) 
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Classified Advertisements 
Advertising in this column i8 '15 cents a line. No less 

than four nor more than 10 lines accepted. Count 
• even words to the line. All orders must he accom­
panied by a. remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY,-Yon will find 
Inquiries for certain classes of articles numbered In 
conseclltive order. II you manufacture these goods 
write us at once and we will send you tbe name and 
address of the party desiring the Information. There 
is no cbarge for this service. In every case it is 
necessary to give the number of the inquiry. Where manufacturers do not respond promptly the 
inquiry may be repeatea. MUNN & CO •• Inc. 

BUSIN ESS OPPORTUN ITI ES. 

LOCAL REPRIllRENTATIVE WANTED.-Splendid 
���:��:����s�:�s ti'h��U"g"hPy"t;::!li�����:� 
:�Bfg��:b�i�ec:�a�llin�e:ee �e1�: � l���::lt;e b.usinesB. No sqliciting or traveling_ This is an excep .. 
�l�r:���f��t��llxie������l�[p��l B::;�i�:gufeel�ra�� 
�".i':tdr��� �r J�f'b:��.e �e�n'iPh�°'N!r.P J���culR"::i Estate 00., Suite 378, Marden Bldg., Washington. D. C. 

Inquiry No. 8918.-For manufacturers of "Wydt's Electro·Catalytlc Sparking PIllg." 
co����ro;;'�P(i��tis t��:�';2d °t�c:re.!ia��t �fI��� class Machine�mannfacturin�8rm. For full informs-
�i��I;J.d&�;��W,��o '31l:i:.to lng. Michele S. Foa, Turin 

InquirY No. !S9S7'.-Wanted, themanufacturel'9of 
�:te,;:.n Winkle Woods & Sons. and the Weber power 

EDUCATIONAL. 
CIVIL SERVICE EMPLOYEES are paid well for easy work ; examinations of all kinds soon ; expert advice, sample question. and Booklet 40 describing positions 

W�S�i����ad':il'tt�.:'r�ll,�i��t�o'l'.aw���j','{;�i.hI'l�c�ree. 
Inquiry No. !"990. �For iuformatlon regarding shoes not made of leather bllt similar to the same and are as durable. 

PATENTS FOR SALE. 

PATENT FOR SALE.-Somethlng New, Automobile 
A utoniatic Drop Brake. For further particlliars, ad­dress Box 45, W. Enfield, Maine. 

Inquiry No. S996.-Wanted addresses of manu· 
����U:t����.f machinery for working orange wood mani-

FOR SALE.-i3tates' rlghts or outright, Patent 937.891 for Safety Gas Hose Connection. Instantly and abso· lutely seals hose on detachment from stove. Can't suicide by Safety Hose. Dennis Tangney, 213 So. 6th St, Philadelphia, Pa. 
Inquiry No. 9014.-For manufacturers of ma­chinery, supplies, etc., to equip a small plant for the manufacture of tridium-tipped gold nib makin'!' for fountain pens. 

FOR SALE. 
FOR SALE.-Engine lathe, swln"s 9M in.. takes 25 in. between centers. Cotnplete with full set change gears to cut all size threads, 3 to 40 iu. Price only $43.00. Ad. dress L. F. Grammes & Sons, Allentown, Pa. 
Inquiry No. 9016.-Wanted, machinery necessary for an installation of a plant for reDning salt by a modiflactlon of the Bessemer process. 

WANTED. 
WANTED TO BUY Water Cooled Stationary Gaso­Ime Engines, from 1 to 10 h. p. from mallufacturers of sa'ne willing to furnish under our own name, in carload lots, or larlle quantities, for cash. Manufacturers state 

filii particlliars to Water Works, Box 173, New York. 
Inquiry No. 90:.l3.-Wanted. to buy silk machines from re-reeling, twisting, doubling, to the final process of making it into clothes. 

L I STS OF M A N U FACTU RERS. 
COMPLETE LISTS of manufacturers in all lines sup· plied at short notice at moderate rates. Small and Bpecial hsts compiled to 0rder at Various prices. Es­timates shOUld be obtained in advance. Address Muun & Co., Inc., Li.t Department, Box 773, New York. 
Inquiry No. 9025.-Wanted, address of rubber manufacturers in Germany. 
A LIST OF 1,500 mIDmg and conBulting engineers on cards. A. very valnable list for cll'cuI8rizing, etc. Price U5.00. Address Munn & Co., l�c., List Uepart-ment, Box 773, New York. � 
Inquiry No. 9029. - Wanted, catalogues and all information on machinery tor brRlding straw in manu· faetUl'ing straw bats. 

er��'A:t�bu�dOre!:c=!�t���� �a�i��,y��rW6o� machine 
Inquiry No. 9036.-Wanted, the address of the manufacturers of U Cycle Ball Bearing Suspenders." 

(Ooncluded from page 495.) 

work but eight houTs. But he would be 
obliged to resign from the union in the 
winter time; for observing starts at five 
in the evening and continues till seven 
the next morning, fourteen hours without 
a break. And how pleasant this is with 
the thermometer twenty-six degrees be­
low zero! It needs quite a deal of enthu­
siasm to keep one from freezing to death! 

To photograph the spectrum of a star, 
a spectroscope or rather spectrograph 
is attached to the eye end of the tele­
scope. The object glass focuses the 
star's light on a fine slip not more than 
one hundredth of an inch in width and 
one-eighth of an inch in length. After 
the light passes through this slit it passes 
through the collimating telescope, then 
through the prism or prisms which break 
the star's light up into its component 
colors or spectrum, then through the cam­
era lens and is finally brought to a focus 
on the photographic plate where is ob­
tained a photograph of the star's spec­
trum. Much careful thought and many 
refinements were necessary before the 
spectroscope was brought to its present 
great degree of precision. To mention 
a few of them. How is it possible to 
keep the great telescope tube so accurate­
ly directed to the star that its light is� 
focused on the center of the slit one­
hundredth of an inch wide, for if the 
light does not pass through the slit it 
will not fall on the photographic plate. 
This was made possible by making the 
slit jaws of polished silver, and watching 
the stray light reflected from the silver 
jaws by combining prisms and lenses in a 
rather curious fashion. The observer 
keeps his eye at an eyepiece where he can 
see the star image on the slit, and causes 
the star image to remain centered there 
by using the slow motions of the tele­
scope. The exposure necessary to make 
a photograph depends on the brightness 
of the star and may last from a few min­
utes to two, three, or five hours, or in 
some few cases to eight or ten hours. 
During this long exposure the tempera­
ture has probably fallen a number of de­
grees, and the instrument has been af­
fected by all its parts contracting. This 
might result in a change in the prisms 
with the consequence that the photo­
graphed spectrum will not be sharp and 
in as good definition as it might be. To 
overcome these difficulties, the whole 
spectrograph was inclosed in a tight alu­
minium case lined with glass work so 
as to be non-conducting. Fine wires 
were placed inside this case. While the 
exposure was being made a thermometer 
inside the case was watched through a 
glass window, and if the temperature 
dropped, a current of electricity was 
turned through the wires inside the case, 
and kept turned on till the proper tem­
perature was reached. Within the past 
year a� thermostat has been introduced 
and the temperature is automatically 
kept constant. And hence while the ex­
posure is being made the spectrograph is 
kept at a constant temperature, there is cll�g:,rlil:'rrtc 't��y����ed, the address of the 

Inquiry No. 9042.-Wanted the address of Farney no change in its several parts and a 
Safety Razor Co. sharply-defined spectrum will result. A 
sa�;1��at�':K,IYs'l.fn�.-Wantefi to buyoutflts neces· wonderfully accurate instrument this 

I . N 9046 W t d hi f makes leading to results of the highest 
tben���a�ro of all "h;ds �� 2rui'l'ggxe�e, v..s��r1 ari'a crates. degree of precision. 

Inquiry No. 904!".-Wanted, address of manufac­turers of metal table slides for extension tables. 
Inquiry No. 9049.-Wanted, to buy rotary brusbes suitable for a shoe shining machine. 

fo���!�r p�t�r�'m':���u%�We�ag���';tg'l g]u.cose. 
Inquiry No. 901i3.-Wanted, address of firms who install plants to manufacture nitrogen. 
I nquiry No. 9054.-Wanted, address of manufac. turers of articles made from mica. 

te��.:t:J� l!: 8�� ::gJr�es�ddress of parties in-

Inqniry No. 901i6.-For manufacturers of window shades. 
Inquiry No. 901i7'.-For manufacturers of "lass and china balls, used as fixture. or ornaments on ligbt­ning rod eqUipment, also weather vanes for same pur. 

pose. 
_ .. l�quiry No. 905S.-Wanted, firms who make mao ....... ery used for pulverizing soap-stone. 

InquirY No. 9059.-For manufacturers of flexible steel chain maIL 

FLY P A P E R S. - FORMULAS FOR StickY Fly PIQI8r\I are contalned In !!CIBNTIno AIOIlI­
a.Jr Bt1PP�'1fOL 1057' andJ3lJ4. JIaoh tlllUl �ae��.r_�o:n. _til eMh, frOID 

• •  • 
AN AERIAL PASSENGER RAILWAY. 

( Continued from page 488.) 

haulage. From the haulage cable, which 
is one and one-half inches in diameter, 
the buckets are suspended, their entire 
weight being sustained by two steel four­
inch flanged wheels running over the 
stationary cable. 

These buckets are constructed of heavy 
wrought iron, six feet long and four wide, 
with a door opening on the right side, 
which door is seclttely bolted when the 
bucket is en route. There are twenty-six 
buckets on the line, carried by the haul-

(Ooncluded on page 499. )  

Aeroplane�Motors 
We are hnildlng monoplanes of the Bleriot cross­channel type. Delive,.y 3 week� after receipt of order . Jj'light guaranteed. Price �OOO; one-th!rd cash with order. We also build several kinds of light-weight aeronautic motors and propellers. Particullll'ssnd prices furnished u�N'I�l1'i1ilg�PLANE AND AIRSHIP CO. Box 173, New York. 

DIE M ODELS SPECIAL 
W O RK TOOLS MACHINE RY 
NATIONAl STAMPING AND ELECTRIC WORKS 

2'"",-2 2 0 S  Jefferson Street. ChlC.go. Ill. 

CONSULTING ENG I N E ER. 
ERNEST L. RANSOME Reinforced Concret.e 
11 Broadway, New York 

SOUTHERN STAMPING & MfG. GO. 
Manufacturers 0 f special and patented articies. 

R. s., NaohvID." Ten .. 

• Corliss Engines, Brewers and Bottlers' Machinery. >l'HE VIL'rEIl M�·G. CO., 899 Clinton St .. Milwaukee, Wis 

MODELS " EXPER I M E NTAL WORK. Inventions deVeloped. Special Machinery. E. V. BAILLARD CO .. 24 Frankfort Street. New York. 

RUBBER Expert Manufacturers Fme Jobbing Work 
PAR.KER. STEARNS .i CO .. 288·290 Sheffielcl Av., B'kIYD, N. Y. 

M O O  R E Ruilders of Special Machinery to Order. 
Inventions perfected. Modeb:. &.. CO. JJJCh IU.\ .\lId t l· L ul.illl .... l l l l t '. � ll i l lt�u. l .�. � .  

MASON'S NEW PAT. WHIP HOIST for Outrl.,ger hoists. Fasterthan Elevators, and hoist direct from teams. Saves handling at less expense. 
Manfd. by VOLNEY W. MASON & (JO •• Inc. 

Providence. R. I •• lJ. S. A. 

MORE FUN than a barrel of MONKEYS. 
nAlphan RUBBER TACKS. !.'�ld'i5::U:B.::'!'i PARKEB, STIIAIINS "' co., 198 Bhellleid .bOo, BroolllDo II. Y. 

=-- T H E  S C H W E R D T L E  S TA M P  C O  �. S T E E L  5 TA M P S ,  L E T T E R S  & F I G U R E S  � B R I D G E. P O RT � O N N  � 

Experimental & Model Work 
OW.d: � tru.  Wm. Gardtlm .taon.221FultonSt,NY 

(Oontinued from page 495.) 
Potato sorter. W. Pertzsch . . . . . . . . . . . . . . .  943,097 Power transIlllission mechanism, E. E. Kel-ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  942,913 
:���:�� :���:na. �. ':�n�����g���: : : : : : : :  m:��g Printing press, W. F. S. Fe .... y . . . . . . . . . . . .  943.629 Printing press hrake. C. A. Wright . . . . . . . .  943.507 Printing press ink fountain, A. M. C'(>ttrell 943.218 Propeller, marine, D. Urch . .. .. . . .. .. . .. . . .. .. . ..  942,986 Propeller, vibrating. E. Hildebrandt . . • • . .  943,074 Pulp digesters. charging. E. F. Parker . . . . .  942.924 Pulp feed regulator. A. Schultz . . . . . . . . . . . .  943,165 Pulp, machine for saving waste, E. F. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  942,925 Pulverizer. land. L. Traub . . . . . . . . . . . . . . . .  943,490 Pump attachment. oil. Aggas & Rabbitt . . .  942.954 Pump, double acting, R. G. Holekamp . . . . .  943.018 Pump, governed, N. McCarty . . . . . . . . . . . . .  943.095 Pump rod coupling. C. L. Kenyon . . . . . . . . .  943.080 Pump, vacuum. T. W. Lowden . . . . . . . . . . . . .  943 556 Pumps, automatic device for controlling the operation of. W. F. Otto . . . . . . . . . . . . .  943.369 Pumps, operating mechanism for double-acting, O. F. Preslar . . . . . . . . . . . . . . . .  . Puzzle, J. F. Collins . . . . . . . . . . . . . . . . . . .  . .  Puzzle, A. Weigt .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..  .. Rack. Bee Display rack. 

943.201 
943.390 
943.496 

Rail honds, manufacture of, G. A. Mead . .  943.438 Rail chair, A. Wardle . . . . . . . . . . . . . . . . . . .  943,206 Rail clamp, guard. M. BUl'P"e . . . . . . . . . . . . .  943.138 
I:H j�Ylt, ���;n&ou�inift�v������ .. � .. ?::���: g��:��l RailS. step joint for. J. H. Allen . . . . . . . . . .  943.057 Railway construction. E. D. McDonald . . . .  943.198 Rail way crossing gate. H. J. Richendrfer . 943.566 Railway c'rossing gate, electrically operat-ed, T. Hummel . . . . .  : ..... .. .. .. .. .. .. .. .. .. .. .. ..  943,352 Railway fastener. C. H. Cornell . . . .  943,520. 943 .521 Railway fastening. C. H. Cornell. . . . . . . . . .  943.522 Rail way lining block. A. Barnhard. . . . . . . .  943.295 Railway rail splice. I. N. Prenovlcb . . . . . .  943.619 Railway railS, nut holder [lnd joint sup... porter for. G. W. Henry. Sr . . . . . . . . .  943.543 Railway switch. F. Bayless . . . . . . . . . . . . . . .  942,996 Railway switch. P. E. Vail . . . . . . . . . . . . . .  943.053 Railway switch. Reinoehl & Weaver . . . . . .  943.269 Railway switch mechanism, F. P. Perkins D42,927 
li!H:!� �r:.t"c�' l�e��'ii �' .. � .. .  �.a.i��: : : :  �:g�� Railway tie. H. L. Hollis . . . . . . . . . .  943.409. 943.410 Railway tie. metal. L. J. Sparks . . . . . . . . . .  943.048 Railway tie plate. T. A. J. Hendricks . . . .  943,073 Railways, junction Signal for mining', W. Kleman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  943.114 Range finders, means for supporting and working heads of. Barr & Stf(}ud . . . . . 943.296 Razor blade stropping device. O. Kampfe . .  943.355 Razor stropping device. C. F. Benedict . . . .  942.880 Refrigerating apparatus, ammonia, T. C. McKee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  943.040 Registers, wall frame for air, R. O. Brown 943,298 Rein holder, A. Bing . . . . . . . . . . . . . . . . . . . .  943,376 Rein holder. H. Green . . . . . . . . . . . . . . . . . . . .  943,537 Resizer, F. W. Moore . . . . . . . . . . . . . . . . . . . . . .  942.921 Ribhon feeding mechanism, Craig & Coff-man . . . . . . . . . . .  .. .. . .. .. . .. .. . .. .. .. . .  943.624 RiDe rear Sight, W. R. Hatfield . . . . . . . . . . . .  943.542 Road-bed cutting apparatus, L. D. Craig, reissue • . . . . . . . . . . . . • . . . • . • • • • • . . . . . . . .  13,055 Rock crusber. E. S. Philips . . . . . . . . . . . . . . .  943.455 Rolling mill. H. Grey . . . . . . . . . . . . . . . . . . . .  943.633 Rope coupling. ShulHebottom & Kenw(}rthy 943.168 Rotary gasoline engine. T. E. Braley. . . . . .  943.592 Ruling device. E'. A. Auerbach . . . . . . . . . . . .  942.877 Sad iron. J. Kadiera . . . . . . . . . . . . . . . . . . . . . .  943.254 Sad iron, F. W. Emerson . . . . . . . . . . . . . . . . .  943.302 Safe. protecting. Martin & Smith . . . . . . . . .  943.437 Sardine tins and the like, key for remov .. ing lids from. Read & Miles. . . . . . . . . . .  943.459 Sash and door check, combined, G. F� Ehe-mann . . . . . . . . . . . . . . . . . .  . . .. . .. .. .. .... 943.401 Sash balance. window. Greear & Cox . . . . . .  943.014 

MODELS A EXPEAIMI!:NTAL WORK Sash fastener. J., A. Di)low . . . . . . . . . . . . . . . .  9�.301 
G"ears,"1iies, 'J."oofs,1Ilovertles manUfact'<l �::",�:rd:to�' Ifite�a��n J: 'Giboon: : :  : : :  : : :  �3:��� M. P. SCH E L L ,  1759 Union Street, San Francisco 

I 
Scaffold, Dying. Martens & Schulz . . . . . . . . .  943.436 

A MACHINE  SHOP E D'AMOUR Scal�. D .  C ,  Stauffe� . . . . . . . . . . . . . . . . . . . . .  942.945 
80C�rtlandt Street Seedeg ��6k�a;o������. ?���. �.� .���:' . .  �: 943.406 

Good Work-Fair Price. New York Self· adjusting wrench. R. H. Andel'Son . . . .  942,992 Sewing machine. C. F. & M. T. Goforth . . .  942.899 Sewing machine structure, V. Bloom . . . . . .  943,623 Shade machine knife, window, E. O. Eng� herg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  943.221 Shalle supporting device. E. H. Lunken . . . .  942.967 
25c, Parlor Tricks Catalogue, free. Shaft or pulley coupling. T. White . . . . . . .  943.209 

MARTINKA & CO.. Mfrs .. 493 Sixtb Ave.. New York �g!�� ::;,�:,:r.g s'r:���nr;r'l'H�1�nr;�: :  : : :  �!�:��� 
INCORPORATE -Arizona Laws. most liberal 

• and cheapest m U. S. No tax. No liability. Hold meetings. do business any­where. Cost very small. We furnish complete Corpor-
�iiree���dfrr::n:�'�zg:n�f Bfufo�'!t.���, �llbl��:' f���: Southwestern Sec. & !nv. Co., Box H488, PhOenix. Ariz. 

Instructive Scientific papers 
ON TIMELY TOPICS 

Price 1 0  Gents each by mail 

ARTIFICI"L STONE. By 1,. P. Ford. A paper of 1mmense practical value to the architect and builder. ScmNTIFIC AMERI­
CAN SUPPLEMENT 1500. 

THE SH RINKAGE AND WARPING 
OF TIMBER. By Harold Busbridge. An excellent presentation of modem views ; flllly illustrated. SCIENTIFIC AMERICAN 

SUPPLEMENT 15,00. 
CONSTRVCTION OF AN INDICAT. 

ING OR RECORDING TIN PLATE 
ANEROID BAROMETER. By N. Monroe Hopkins. Fully illustrated. SCIEN­

TIFIC AMERICAN SUPPLEMENT 1500. 
DIRECT -VISION SPECTROSCOPES. By T. H. Blakesley, M.A. An admirably written, instrnctive and copiously illustratea 

article. SCIENTIFIC AMERICAN SUPPLE­

MENT No. 1493. 

HOME MADE DYNAMOS. SCIENTIFIC 
AMERICAN SUPPLEMENTS 161 and 600 con­
tain excellent articles witk full drawings. 

PLATING DYNAMOS. SCIENTIFIC AME· 
RICAN SUPPLEMENTS 720 and 793 de­scribe their construction so clearly that any amateur can make them. 

DYNAMO AND MOTOR COMBINED. Fully described and illustrated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 865. 
The machines can be rnn either as dynamos or motors. 

ELECTRICAL MOTORS. Their Con-struction at Home. SCIENrIFIC AMERICAN 

SUPPLEMENTS 759. 761. 767. 641. 

Price 10  Gents each, by mail 

Order through your newsdealer or from 
MVNN &. COMPANY. Inc. 

Sharoener. knife. B. F. Emery . . . . . . . . . . . . . 942.959 Sheet metal culvert, corrugated, H. W. Harry . ..... . .. . . .. . .. . .. . . . .. . . .. . .... 943.306 Sheet metal. Ifalvanlzlng, A. Niedringhaus 943.264 Sheet metal Wlring' machine, W. R. Magie 943.118 Shock absorber. J. H. Friedenwald . . . . . . . . 942,896 Sbock deadener. Mayesky & Boileau . . . . . . .  943.119 Shock loader. J. B. Schuman . . . . . . . . . . . . . 943.473 Shoe tree. A. H. Taft, reissue. . . . . . . . . . . . . .  13.057 Shoe trimming machine, A. Vose . . . . . . . . .  942.987 Sifter. ash. S. J. Phreaner . . . . . . . . . . . . . . . .  943,457 Sign. electrically illuminated, J. H. Goehst. 943.246 Signal light apparatus. G. Dalen . . . . . . . . . .  943.300 Signal system. automatic. P. O. Adams . . . . . 943.587 Signaling apparatus. selective. O. M. Leich 943.115 
�t��.onre��fie�f.p�.SiW. k'r��g�;..t-n. ��".i.n.f:.l?� �:�:m Sled runner. D. L. Blocher . . . . . . . . . . . . . . . .  943.513 Slime separator. centrifugal. O. M. Kuchs. 943.083 Snow sweeper. W. J. Cooke . . . . . . . . . . . . . . .  942.888 Sockets. detachable chain guide for pull. H. Hubhell . . . . . . . . . . . . . . . . . . . . . . . . . . .  943.077 Sound box. W. A. Chapman . . . . . . . . . . . . . . .  943.339 Sound reproducing machine records, manu-facture of. R. L. Gibson . . . . . . . . . . . . . .  943.631 Soun8:�r:fla&atl�c!�r .��c.e.i�:�� . .  s.����r.i�.e: 942,897 Spectacles. eyeglasses. and the like, S. S. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  943.085 Speed mechanism, E. E'. Keller, 

942,910 to 942.912. 942.914 Spittoon. J. Escuder . . . . . . . . . . . . . . . . . . . . . .  943.527 Sprag remover and retainer, .T. T. Harcarik 943,538 Spray burner. A. Rohrbach et al . . . . . . . . . .  943.567 Spring. See Window spring. Spring wheel, J. A. Dieterich . . • . . • . . . • . . . .  Square, T. C. Howland . • . • • • • • • • • • • • • . • . .  Stair tread. R. T. Kanski . . . . . . . . . . . . . . .  . Stall. cow. C. S. Torrey . . . . . . . . . . . . . . . . .  . Stamping devices, cushioned support for, J. 

943.397 
943.351 
943.418 
943.489 

Dubisee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  943.342 Staple forming and discharging mechanism. V. Hoxie . . . . . . . . . . . . . . . . . . . .  942.904 to 942.906 Staple machine, J. Buckley . . . . . . . . . . . . . . .  943.235 Steam boiler. J. C. Parker . . . . . . . . . . . . . . .  943.452 Steam generator. B. F. Silliman . . . . . . . . . .  943.277 Steam generator for submarine boats, R. D . Mont justin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  943.153 Steam generator, superheater, and feed water heater, F. A. Haughton . . . . . . . . .  943.189 Steel. making, I,. M. Atha . . . . . . . . . . . . . . . .  943.171 Steel, refining. E. Humbert . . . . . . . . . . . . . . .  943.192 Stool and foot rest. combined. M. L. Porter 942.975 Stool. shoe fitting. H. H. Kramer . . . . . . . . .  942.965 Stop mechanism, automatic, V. Hoxie . . . . . .  943,411 Storage battery. L. H. Flanders . . . . . . . . . . .  943.345 Stove. pocket. B. Scamardi . . . . . . . . . . . . . . .  943.569 Stovepipe anchor, J. Murchie . . . . . . . . . . . . .  943.037 Street sweeper, J. R. Pollock . . . . . . . . . . . .  943.122 Stropping machine. J. L(}renzen . . . . . . . . . . . .  943.311 StulHng b(}x bland. F. Keeler. . . . . . . . . . . . . .  943.356 Suction apparatus. M. Lebenherg . . . . . . . . .  943 .426 Suit case. B. F. Becker . . . . . . . . . . . . . . . . . . .  943.333 Superheat ga,,;e. Lothrop & Bradshaw . . . . .  943.260 Superheater. F. D. Potter . . . . . . . . . . . . . . . .  943.606 Support or bracket. J. H. Cook . . . . . . . . . . .  943.237 Surface gage for parallel lining. C. O. Dost 943.010 Surgical forceDs. E. Moraweck . . . . . . . . . . . .  943.263 Sweeping machine. Nathan & Heuser . . . . . .  942.970 Switch handle. C. Schuster . . . . . . . . . . . . . . .  943.124 Swivel. detachable, Garson & Gilkerson . . . .  943,299 Tapping' and drilling tool. J. H. Dorman . .  943.009 
361 Broaclwa,y 

Tar and debris trap. G. R. Evans . . . . . . . .  943.628 
New York Tarsla work. manufacturing. F. Kohn . . . . .  943,309 

, ( Concluded on page 499.) 
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