
A lIEW SPEED INDICATOR FOR KABlld 
PROPELLERS. 

When the steamship "Perry G. Walker" collided 
with the lock gates at Sault Sainte Marie, causing the. 
wreck of two other steamers and doing damage to the 
locks which required weeks for repair, the captain' 
stated under examination that he had signaled to his 
engineer to go astern, but that his signal had some
how been misunderstood, and the engines had started 
full-speed ahead. Such an accident Is con-
clusive and incontrovertible evidence of the 
need of a reliable system of indicating the 
direction and speed of rotation of the pro
pellers of vessels. It is but one instance 
of a chapter of marine accidents occurring 
annually from either the incorrect interpre
tation of signals given to the engine room 
from the bridge or the execution of signals 
given by the bridge which, owing to men
tal stress from impending accident, are in
correctly given. It is always extremely dUll
cult for a board of inquiry to determine 
just with whom the error lies. 

In the above instance, it is claimed by the 
captain that the correct signals were given, 
but instead of the engines being reversed at 
the critical moment, they were sent ahead; 
and before the error was discovered, such 
headway had been gathered by the vessel 
as to preclude all hope of stopping her with
in the limited lock space. 

There is no question of the importance 
of enabling the captain and pilot to be at 
all times familiar with the interpretation 
and execution of signals. Errors are there
by imme�iatelY discernible, and correspond
ingly corrected before damage is done. 

In the absence of a tachometer to show 
at a glance the rate in revolutions per min
ute at which the propeller shaft is turning, 
signals are executed by the engineer accord
ing to his best judgment. For instance, the 
execution of "half speed astern" may vary 
eight or ten revolutions per miliute, and the 
pilot, depending upon a speed-checking 
effect, may be thrown off in his calculations 
by too slow a rate of turning of the engines. 

When equipped with a tachometer sys
tem, however, the signals can be obeyed at 
an exact predetermined propeller-shaft 
speed, with corresponding increased accu-
racy and efficiency of handling the vessel. Warships 
in line or column formation must correctly execute 
the orders of the fiagship, setting' their speed to con
form to the desired headway between ships, quickly 
and accurately. Otherwise a collision is probable. 

The absence of an accurate and dependable tachom
eter up to the present, has made it necessary to 
arrive at the revolutions per minute by noting the 
turns successively by the revolution count3r for prefer
ably at least a half minute. If the speed of the shaft 
is too high, a rough guess must be made as to how 
much the throttle is to be closed, and another count
ing gone through. All this takes time, and is on too 
much of a cut-and-try system. With a tachometer to 
guide him, the man at the throttle has but to operate 
the throttle until the pointer of the tachometer rests 
on the desired R. P. M. 

Range finding, for the accurate sighting of the guns, 
includes the determination of the distance of the ob
Ject to be fired at, angle at which the warship is 
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approaching or receding from the target, and the speed 
at which' the vessel is traveling. 

The first two factors are quickly and accurately 
determined, by means of the modern, range finder in 
the hands of skilled men, located on the masts or range 
towers of the warship. This is telephoned to the fire 
control sub-station. It then becomes imperative that 
the rate at which the engines are turning over at that 
instant be immediately determined, in order that the 
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proper instructions may be telephoned at once to the 
turrets. The sooner the discharge of the projectile is 
effected after the range has been determined, the more 
accurate 'is the aim, and the greater the exeCution 
done.

' 

In these calculations, the effect on ship speed by 
propeller speed, taking into consideration the extent 
and direction of wind and tide, is quickly and accu
rately calculated. 

Relation between ship speed and propeller speed is 
frequently calibrated with due reference to increased 
fouling of the ship's bottom from marine growth, and 
is immediately available. Even when the engine-room 
forces are endeavoring to maintain an exact pre
arranged speed of rotation, this speed often varies, 
owing to the absence of accurate deadbeat tachometers 
for indicating at all times the rate of revolution. 

Aside from the strategic advantages of a tachometer 
for indicating engine speed of rotation, the economic 
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"pOWERFUL ROISTING AND CONVEYING MACHINE. 

Nowhere in the field of mechanical engineering has 
American ingenuity in the design of labor-saving 
plants been shown to more striking effect than those 
great hoisting and conveying plants, which are such 
a prominent factor in our modern constructive and 
industrial operations. The rapid and chEljJ.p raising, 
removal, distribution and deposit of materials in large 
bulk is one of the most serious problems of the day; 

and it is the ingenious solution offered by 
American hoisting and conveying apparatus 
that has enabled our engineers to dig can
als, build embankments, handle enormous 
loads of coal, iron ore, wheat, imd corn with 
an economy undreamed of in an earlier day. 
We present illustrations of a powerful elec
tric bridge tramway, designed and erected 
by the Brown Hoisting and Machinery Com
pany for the' Michigan Alkali Company, 
which is an excellent sample . of the type 
of machinery above referred to. 

The bridge, which' is designed to handle 
the limestone in the stock yard of the com
pany, has a span of 256 feet from Mnter 
of pier to center of shear, with the center 
depth of 17 feet, and the total over-all of 
the structure' is 286 feet 4%, inches. The 
height from top of rail to top of bridge at 
the shear is 59 feet 9 Inches, and at the 
pier 61 feet 9 inches, the bridge being level. 
To the bridge span and its projection is 
attached a runway carrying a special trol
ley, arranged to handle either a two-rope 
grab bUcket or a scraper bucket. 

The pier consists of two specially designed 
shear legs mounted on a portal structure, 
arranged to straddle over two lines of rail
way track. The two shears are joined to
gether at the top by a yoke connection, de
signed to carry the bridge structure. By 
this arrangement a free opening is allowed 
for the passage of the buckets through the 
pier support. The structure of the pier 
throughout is of medium open-hearth steel. 
The portal or lower portion of the pier con
sists of two pairs of legs joined together 
by girders and braces, and arranged to 
carry a bin for the reception and. distribu
tion ·of the limestone. The lower portion of 
the portal is mounted on four two-wheel 
equalizing trucks. These wheels are con

nected by bevel and spur gears to the driving ma
chinery in the house on the bridge. The shear-leg 
support is of A-frame construction, mounted on two
wheel equalizing trucks, arranged to run on a single 
line of rail. At the top of the shear is a ball casting, 
upon which the main bridge is hung. The track 
wheels are connected with the moving gear in the 
engine by bevel and spur gears. 

The bridge span consists of two parabolic pin-con
nected trusses, supporting the cross beams, from which 
the track stringers 'are suspended. The bridge span 
is supported on the pier support by roller bearings, 
and held in place by a vertical center pin. At the 
shear support it is hung from a ball-and-socket con
nection, in such a manner that the bridge may' be 
skewed in either direction from Its normal axis, so as 
to give an angle of one foot crosswise to nine feet 
lengthwise of the bridge span. The moving gear is 
operated from the main operati� mechanism located 

(Continued on page 169.) 

LeI1gth over aJl, 286 feet 4!i inches; d�pth of trusses, 17 feet; height of bridge above around, 81 teet 9 incllel. 
Hoisting and conveying machine J eapaclty 200 tons per hoor. 
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Concrete post, E. T.1. Down .•..••••••••.. · . .  
CuDl'l'ete post. H. H, Jobatmil1g' . . .... . . . . . . 
Concrete l'.einfol'cing hal', J. M. Dudley . . ... . 

!l31,39G 
�131 ,OIG 
9:11,1 85 

Connection for co-operating members, flexi-
ble. J. E. Webster . . . . . . . . . . . . . .  · · · · · ·  931.165 

Container, safety. ,,�. Astmry .. . .. . ... .. .. . !l:il,:nO 
Control switch and system, H. D . .Ja

n��,l'26, 931, 205 
Conveyer, cross, C. L. Gardner . . . . . . . . . • . .  931,054 
Cooker. steam. �'. C. Roberts .. ... . . . . . . · .• 931,088 
Cookers. food tray for steam, M. A. War-

ner ........ .......... . ... . ...... .. .. ... 9 �1,533 
Cookln� utensil. 1. E. & R. Q. Lincoln .. . . . .  931.209 
Corn cabinet, seed storage, S. Babcock .... 931.069 
Cotton folder. F. Pbelps ................... 931.47·\ 
Coupling. J. G. Zimmerman ............... 931.173 
Croquet arcb{"s. socket post for supporting, 

H. B. Collier .. . . . . .......... . . . .... . . 931.568 
Cross tie and rail clamp, metallic, H. S. Kil. 

bourne ................................ 931.fl2 2 
Crossover, removable, C. B. Ryan ........ .. 931,4B� 
Cultivating attachment, C. S. Norcross ..... 931,333 
Cultivator s,vivel wheel attachment, S. Seit� 

ner, Jr. . .................. : .......... 931,504 
Culvert tlexible joint. J. Doyle ............. 931,581 
CUrI'{,!1t motor. variable speed alternating, 

R. D. Mershon . ...................... 931,136 
Current rectifying apparatus. R. P. Jack8on. 931,124 
Currents havi ng limited stren gth. process 

and apparatus for producing, 1\f. M. Os� 
nos ................................... 931.330 

'Cutter thimble fot" grape- and other picking, 
A. M. Sonthwnlth . . .. . . ..... . . . .. . . . .  9�n,51 1 

Cutting off machinf'. L. n. Davis .......... 931,04:) 
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B�acs
k
an

l�e�i��.i.n.� .����� 931 ,(j.�6 
Damper regul;tor. G. Steele ............... 0:11.00;; 
Deodorizer, C. E. Blood .. .. . . . ... ... . . ..... U.n.f12\J 
Depth gage. L. B. Benton ................. 931.253 
Derrick platfol'm and turntable, J. W. Page 931,703 
Desk. R. T. Jackson, Jr ... ... . . .... . . .... 931.311 
Dish butter F. Schille .................... 931,497 
Dock. dry. L. 1'01.. Cox ............ .......... 931 ,18 2 
Door attachment, screen, A. R. Gordon .... U::-H,411 
Door closure, .T. Newsnm . . • • . . . . . . . .  h • • • • •  931,701 
Door, double action double, W. 1'. Arm-

strong ................................ 931,247 
Door, grain, G. S. !\�y . .............. ... . .  931,467 
Door hanger, flush, G. F'ristad . • . . • • • • • • . . •  931,052 
Door lock. W. S. Clawson .................. 931,fi67 
Door, stOl'm, F'. A. Scbnremau .... . . . � ... . . 931,502 
Douche pan protectOP. E. Re�rn.oltls . . . ... . . . .  D31,219 

Draft ventilator, E. E. Cunuumgs .... ..... . �3"31
1
'
,
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Draw geal' appa ratus . .  J. F. l'olll'SOll ........ v 
Drawbridge gate, automatic. A. Lkhtfnss .. 931,439 
Dress shield, E. �. Gillard ................ 931,591 
Drier, 'V. E. Koop ... . . ........ . ....... . .. · 931,695 
Drilling machine, stay belt. J. HockIng .... 931,119 
Drop li ght bracket, adjust;J.hl�, P. L. Tenuey 931,162 
Drying and heating apparatus, L. Turk .... 931,098 
Dve and making same, anthracene, }�: Kacer 931,618 
Dye and making same, sulphur, L. Haas .... 931,598 
Dye azo L. HessE'. et a1. .. . .... . . 931,4 23, 931,4 24 
Dyn�mo�eter, F'. :'\. Connct. . . .  · · ,  . . . • . . .  · ,  93L274 
Edge protectihg clamp, G. Stiehle .......... 931,233 
Electric ground clamp, F. Stevens ......... 931,706 
Electric machine connection board, J. G. 

Crawford .. . . . ..... .. . . .. . . . . .......... 931,573 
Electric macbine, dynamo, J. D. Forrer .... 931,116 
Electric machi ne, dynamo, n. A. Behrend .. 931,375 
Eleeiric machine, dynamo, E. l\lattman ..... 931,448 
Electric machine, dYllamu, Balcome � FreIer 931,556 
Electric machi ne, dynamo, l'�. E. H!rt .... 931.606 
Electric machine, dynamo, W. S. Kelley .... 931.620 
Electric machines, winding for dynamo, H. 

C. Specht ....................... ..... 931.156 
Electric motor. H. C. Gra nt . . . . . . . . • . . . . . .  931,416 
Electric slgnaJing. J. MIa dek.. . . .. . . . .. ... 931,63 2 
ElectriC time switch. J. & J. JOBes. Jr .... 931,611 
Electrical appliance. J. S. Stewart. ........ 931,518 
Electrical distribution system, B. Franken- 1 4 

field .................................. 93, 04 
Electrode, H. Specketer . . . • . . . . . 931.513 
Electrode, arc lamp, G. M. Little .......... 931,133 
Electroue. arc lamp, S. P. WilbUl' .. : ....... 931,16� 
Electromagnet coil construction, A. A. Low. 931,440) 
Electromagnet coil constrnction, V{ohl & 

Hertzberg ................... 931,540 to 931,54 2 
Elevator. See Pneumatic el£'vator. 
Elevator, W. E. Courtney ................. 931,570 
Eleva tor car and well door operating mech-

anism, H. Rowntree .................. 931, 2 24 
Elevator gate automatic latch, automatic, 

Gilson & Beattie ....... .... : ......... 931,693 
Elevator mechanism. safet;\·. II. O. Barnes .. 931,175 
Elevutor safety device. E. E. �lonlton, ..... 931,211 
Emulsion and producing the �ame, .T. Stock-

hausen .................... ... 931,520 
Engine electrical interrupter, explosive, G. 

Honold ..... c. . . . . .. . .. . . .. .. . . . . . . ... 931,065 
Engine electromagnetic igniter, explosion, 

G. Honold ......... .... -............... 931.068 
Eraser bold':r. C. Frederick . .. ............ 931,405 
Ether. sa ntalol, J. CalIsen. reissue........ 13,008 
Exercising apparatus, P. S. Medart ....... 931,699 
Exercising device, A. Day .................. 931,394 
Explosive engine, W. F. Beaton ........... 931.176 
Fabric, E. H. Outerbridge ................. 931,469 
Fanning mill, L. O. Hage .................. 931.()60 
Fastening devict', Layman & Bouthillier ... 931,131 
Fastening, self-locking. G. Adams ......... 931,665 
Faucet, R. Bell ........................... 931,252 
Faucet. J. P. Urbanek . .  . . . . . . . . . . . . . .. .  g31. 528 
Feed regulator. Hall & Holmes .... 931.195, 9:n,196 
Feed water heater, W. S. F�,·gnson ... .... 9:11,04(l 
Feeding barnessed draft animals, W. H. & 

J. H. Granbery ........ ........... 931, �96 
Fence clamp, woven wire. W. N. Squire:." . .  D31. 516 
Fence construction, W. l\I. Rankin ......... 931.,486 
Fence post, R. Toennes ................. .. 9:n.2B6 
Ff'nce post. F. E. Saunders ................ 9B1.4�5 
Fences. wire entanglelllPllts. f;ltC.. standard 

or � lPpO£t for wirc, L. Andprsell ...... 9:n.5fi4 
Filter. E. Burt . . . .. . ...... . ... .. . . . . . . . .. 9�1. 267 
FiltPl', Pendergast & Hin:.;lt·Y ..... ... ; ..... n:-n ,47 2 
Filtf.>ring bed. P. F _ BnS�llltln ........ - . . .  _ . . n:n .O;{2 
Fire alarm. Rntomutl(·. P. Bnllin!. ....... . . n;n .:->77 
Fire alarm keys, device fot' boldillg, A. &. A. 

IKlte ......... .. _ .. . . . . . . . . .. _ . . . . ... ... n:�1.12� 

r"ire ('seape, E . .T. CooKt'................. H:n.040 
Fire pscape, G. "-:'". Brot)k�., . . ........ . ,. , n:n .031 

r4�,: ��i�:�i!���
e��8' Orbi,�)t1f,�

" ;){'���1;1:� . 
ii� 

D:�1
.
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q.';"1 �jecting ,,"gseJ. H .  T. B lake ...... U:11.255 
I''\ire pxtinguisber. automatic statio nary, W. 

931.190 
9:H.�28 
\1:\1. 1 46 
fl:l1.277 
fl:ll.198 
9:n .43 2 

!'}sty ....... . . ... . . ... . .... .... .. 
Fire""',,,. W. L. )Iar!!le . ........... ..... .. . 
Firearm. revolving. O. ",V. Ringqvist ..... . 
Fishing rod, E. H. Crane ........ . .. . ... .. .. 
Flatiron, G .  H .  Hf'llldselman ....... ...... . 
Floor scraper, F. �T_ Ring .. . ........ .. .... . 
Floor scraper, F. F. Aase. reissue ... -.... '.' 
Flue collar and pipe -support('r, adjustablt'. 

A. L. McElvain . . .. . . . . .... ... . . . . . .  .. 
Flushing apparatus. C. A. "'Tul! ........... . 
Folding machine, R. C. Seymour ......... . 

13.011 
931.213 
931.546 
931 .230 

13,013 Folding table, .T. A.. I<eck.. reissue ...•.. �.:. 
Fork and spade fulcrum attnchment, S. L. 

Conde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• .  931.387 
Friction block or shoe, C. C. W. Simpson .. 931 .093 
Furnace, J. Caygill ........ ............... 931,565 
Purnace. W. C. Wilbur .................... 931 .00,3 
Furnace feeder, L. P. Bolander ............ 931.258 
Furn""es. firing, G. L. Prentiss ........... 931.645 
Furn ..... s. Dame indicator fo.·. F. Gelstharp. 931,594 
Fur·.it .. ..,.· conv",,·tible, F. H. Henning ...... 931.304 
Fu jOining. R. Theuerkauf ............. 9�1, 235 
F ine}Qsecl. F. P. Poole .. .... 931,476 to 931.478 
Game tallie. J .. L. Patton .................. 931,470 
Garbage .nd like can. H. C. Bucbmaier .... 931, 200 
Garment, W. S. Barker ................... 931.248 
Garment sleeve, J. G. Hochtuhl. ........... 931.711 
Gas burner, W. G. Frazeur .................. 931,051 
Gas burner, H. RuDpel . ..... .. .. ....... . . .. 931,654 
Gas engine. A. S. Krotz .................... 931.319 
Gas engine, C. T. Wade ... . . . .. ........... 931. 531 
Gas generator. N. Goodyear . . . . . . . . . . . . . .•. .  931.293 
Gas igniting device. electric. H. Jameson .. 931. 427 
Gas producet·, F. Muller .. .. . ............... 931. 460 
Gas purifying apparatus. F. Sepulchre ..... 931.2 29 
Gaseous fumes or smoke, treating corrosive, 

C. B. Sprague ................. 931 .�15 
Gear. change sPeed, P. Evans ...... 931, 288, 931.289 
Grate, J. W. Webb ...... .............. . . .. 931.534 
Grate, electrically heated, Hermansen & Ty-

gerson . ................. .... .... ...... 9�1.605 
Grease cup, A. F. Taylor .................. 931,659 
Grinder head. Pulrer & Hayes ............... 931,483 
Grinding mill, G. S. Emerick . . . . . . . . . • • . . .  93 1.045 
GrindIng mill. W. R. Cunningham ......... 931,279 
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A NEW SPEED INDICATOR FOR MARINE I 
PROPELLERS. 

(Continued from page Lill.) 
function enters largely. Each marine 

plant has its most efficient cruising speed, 

and in the case of cargo-bearing mer

chant marine vessels, every pound of coal 

saved means increased earnings. also in

creased cruising area to warships. When 

this economical speed had been deter

mined, with a tachometer system con

sisting of a plurality of indicators dis

tributed about the vessel to guide, the 

engines can be kept at this rate of speed 

accurately and with but slight effort. The I t Your PATENTS 
t

· . 
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How to Construct 
An Independent Interrupter In SCIENTIFIC AMERIC.AN SCPPLEMENT.161ii. 
A. l1'rederick Collios describes fully and clearly with 
tbe help of IlQod dra.wing8 how an independent multiple 
interrupter may be constructed for a la.r�e induction 
c oil. 

Tbis article shOUld be rea.d in connectiun with 
)-ir. Collins' article in �cnC:\,TIFIC AMER1C.AS SVPPLE� 
M ENT. 160�, '" Hfnv to Construct a 100.Illite Wireless Telell'raph Ontfit." 

Each Suppiement costs 10 cents; 20 cents "for tbe 
two. Order from your newsdealer or from 
MUNN & CO., 361 Broadway, New York 
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Pipe Cutting and Threading lOla\,lIl1l1O;; 
j:"'or Either Jlllnd or Power 

This machine is the tegu1.'lt h:lnd machlDl' supplj<,� 
with a pow!!r l.Ias"" pinion, countershaft, !:'te., s.n,\ 
C3.U be worked :is an ordinary pow.:r 
machine or bken from its bss1! for 
nse as 11 hand machioe. Pipe)li" in. to 15 in. diameter handled easilv it". 
small room. Iilustr:ltttd catalog-ue
price list free on appHc:ltion. 
THE CURTIS & CURTIS CO. 
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Two Good Books for Steel Workers 
Hardening, T �mpering, Annealing and Forging of Steel 

By JOSEPH V. WOODWORTH 
Size 6� x 9).( inches. 288 pallea. 201 illuatra-

tiona. Price $2.50 poatpaid 

THIS ;s " practical work, treating clearly and 
concisely modern processes for the heating 
annealing, forging. weldin�, hardening an;} 
tempering of steel, making lt a book of great 

value to toolmakers and metal.workin� mechanics 
in general. Special directions are gIven for the 
fouccessful hardening and tempering of 1St eel tools of 
all descriptions, including IniIling cutters. taps, 
thread dies, reamers, hollow mills, punches and 
dies and variotls metal�working- tools, shear blades, 
saws, fine cutlery and other Implements of steel, 
both large and "mall. The uses to which the lead
ing brands of steel may be adapted are discussed, 
and their treatment for workiDf under different 
conditions explained; also specie methods for the 
hardening and tempering of special brands. A 
chapter on case· hardening is also included. 
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of what engine speeds have obtained dur

ing stated and frequent intervals of time, 

instead of having to take the total num

ber of revolutions over a protracted 

period and guess roughly at the distance 

traveled; because the distance traveled 

per minute by the ship at say 10.0 R. P. M. 
is not increased in proportion when 125 

R. P. M. obtains. Therefore. during long 

periods the rate of speed of the shaft 

may vary considerably with no tachome

ter to guide the man at the throttle. 

Efforts along this line have been made 

for a number of years. but have been 

productive of no dependable and accurate 

device prior to the invention of the sys

tem which i s  the subject of this article. 

Centrifugal devices are not susceptible 

to mechanical transmission to various re

mote parts of the vessel, and lack ex· 

treme accuracy over protracted periods 

of operation. Pneumatic devices, oper

ated by air-pumps actuated by the pro

peller shaft. are less accurate. Electri

cal tachometers have failed in accuracy 

heretofore because of the error intro

duced. and varying from day to day, by 

rubbing or abutting contacts becoming 

foul, thereby introducing a resistance in 

the circuit with corresponding inaccu

racy of reading of a voltmeter operated 

by the dynamo, calibrated in R. P. M. of 

the propeller shaft. Owing to the for

mer use of direct-current instruments, 

commutators and brushes were necessary 

on the magneto. The spring tension of 

these brushes varied. the commutator be

(,ame oxidized and covered by oil from 

the bearings, and considerable error 

crept in. As a warship going ten knots 

per hour with engines turning over 72 

R. P. M. is not traveling ten knots at 71 

or 7() R. P. M., it is seen that a tachome

ter, to be of value, must be accurate to 

a fI;action of a revolution. and maintain 

its calfbration. 

All reciprocating engines, owing to the 

use of connecting rods between the 

crank and the piston. impart rotation to 

their shafts of constantly varying angu

lar velocity. The fewer the number of 

cylinders or the slower the speed of rota

tion. the greater this variation. These I 
variations are smoothed out more or less 

by the flywheel on the stationary engine, 

but a marine engine has no flywheel ex

cept a propeller, the weight of which is 

not sufficient to possess flywheel action 

to any extent. Therefore, any tachome

ter actuated by the propeller shaft by 

gearing or otherwise, has imparted to 

it an unsteady rate of speed. If the 
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any momentary irregularity in the revo· 

lution of the main shaft is multiplied in 

the tachometer proportionally to the ratio 

of gearing between the main shaft and 

the tachometer. Therefore, whatever in

dicating device is used in connection with 

the tachometer will pulsate, and the 

reading of the pointer on the scale of 

the instrument will be largely a matter 

of guesswork between two values of low 

and high. Hence it is evident that some 

sort of compensating device must be used 

to take up these momentary fluctuations 

of the propeller shaft. and impart to the 

generator of the tachometer a steady avo. 

(Continued on page 168.) 
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J. E. Thornton . . . . . . . . . . . . . . . . . . . . . . .  931,525 
Photographic machine, automatic, J. F. 

Raders . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . 931,485 
Plano, automatic playing, French & O'Brien 931,192 
Piano pedal. auxiliary. J. Virgililto . . . . . . 931.662 
Picture molding, L. Cholet . .. , "  . . . . . . . . . . . .  931.566 
Pipe coupling, T. E. Williams . . . . . . . . . . . .  931.171 
Pipe coupling, W. H. Hammon . . . . . . . . . . . .  931,296 
Planter, potato, P. Bernhardt et al . . . . . . . .  931,178 
Plow, E. B. James . .. . .. . . . . . . . . . . . ... . .  931,125 
Pneumatic elevator, A. RosenthaL • . . . . . . . .  931,221 
Pocket. J. Pensalek . . . . . . . . . . . . . . . . . . . . . . . 931,473 
Pole changer, automatic, WilliamS & Weich 931.242 
Polishing machine, E. Cavicchl • • • • • • • • . . . .  931.383 
Post hole digger. T. Hardy . . . . . ... . . . . . . . . .  931,061 
Potato hug destroyer. A. Lindahl ...•••.• 931,440 
Pressure regulating device, 0, Onsrud .••••• 931,S:W 
Prime mOTera, suspension means for, B. 

Slegtried • . .  . • • • • • • . . • • . . .  . • • . . • . . .  . . .  931,11)� 
PrInting and mntlar mllchlne.. .heet aep-

I .. rating deTice tor. O. Behnelder. . . . . . .  931 •• 

Home-Made 
Experimental Apparatus 

I n  addition to the following artIcles, the 
Scientitic American Supplement has published 
innumerable papers of immense practical value. 
of which over 17,000 are listed In a carefully 
prepared catalogue, which will be sent free of 
charge to any address. Copies of the Scienti1l.c 
Americ&n Supplement cost 10 cents each. 

It there is any SCientific, mechanical, or en ... 
gineering subject on which special information 
is desired, some papers will be found in this 
catalogue, In which it Is fully discussed hy 
competent authority. 

A few of the many valuable articles on the 
making of experimental apparatus at home are 
given In the following list: 

ELECTRIC LIGHTING FOR AMATEURS. 
The article tells how a small and simple ex� 
perimental installation can be set up at home. 
Scientitic American Supplement 1551. 

AN ELECTRIC CHIME AND HOW IT MAY 
BE CONSTRUCTED AT HOME. is described in 
Soientitic American Supplement 1566. • 

THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT is explained in Scientitic Ameri· 
can Sllllplement 1566 . 

HOW TO MAKE A 100·MILE WffiELESS 
TELEGRAPH OUTFIT Is told by A. Frederick' 
Collins In Scientitic American Supplement 1605. 

A SIMPLE TRANSFORMER FOR AMA. 
TEUR'S USE Is so plainly described in Scien· 
titic American Supplement 1572 that anyone call 
make it. 

A 'Is -H,.P. ALTERNATING CURRENT DY· NAMO: Scientitic American Supplement 1558. 

THE CONSTRUCTION OF A SIMPLE PHO· 
TOG'RAPHIC AND MICRO·PHOTOGRAPHIC 
APPARATUS Is simply explained in Scientitic 
Americo.n Supplement 1574. 

A SIMPLE CAMERA·SHUTTER MADE OUT 
OF A PASTEBOARD BOX. PINS. AND A 
RUBBER BAND is the subject of an article in 
Scientitic American Supplement 1578. 

HOW TO MAKE AN AEROPLANE OR GLID· 
ING MACHINE is explained in Scientitic Ameri· 
can Supplement 1582, with working drawings. 

EXPERIMENTS WITH A LAMP CHIMNEY. 
In this article it is shown how a lamp chimney 
may serve to indicate the pressure in the in
terior of a liquid; to explain the meaning of 
capillary elevation and depression ; to serve as a 
hydraulic tournique, an aspirator, and intermit
tent siphon; to demonstrate the ascent of liquids 
in exhaustive tubes; to illustrate the phenomena 
of the bursting bladder and of the expansive 
force of gases. Scienti:fi.c American Supplement 
1583. 

HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS· 
UREMENTS is described In Scientitic American 
Supplement 1584. 

THE CONSTRUCTION OF AN INDEPEN· 
DENT INTERRUPTER. Clear diagrams giving 
actual dimensions are published. Scientific 
American Supplement 1615 . 

AN EASILY MADE HIGH FREQUENCY AP· 
PARATUS WHICH CAN BE USED TO OB· 
TAIN EITHER D' ARSONV AL OR OUDIN CUR· 
RENTS is described in Scienti:fic American 
Supplement 1618. A plunge battery of six cells, 
a two-inch spark induction coil, a pair of one
pint Leyden jars, and an inductance coil, and all 
the apparatus required, most of which can be 
made at home. 

SIMPLE WIRELESS TELEGRAPH SYSTEMS 
.are described in Scienti:fic American Supple .. 
ment. 1363 and 1381. 

THE LOCATION AND ERECTION OF A 100· 
MILE WIRELESS TELEGRAPH STATION is 
clearly explained. with the help of diagrams, 
In Scientitic American Supplement 1622. 

THE INSTALLATION AND ADJUSTMENT 
OF A 100·l\lILE WIRELESS TELEGRAPH OUT· 
FIT, illustrated with diagrams, ScientifLc Ameri. 
can Supplement 1623. 

THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE. 
illustrated with diagrams, Scientific American 
Supplement 1624. 

HOW TO MAKE A MAGIC LANTERN. Scien· 
titic American Supplement 1546. 

THE CONSTRUCTION OF AN EDDY KITE. 
Scientitic American Supplement 1565. 

THE DEMAGNETIZATION OF A WATCH Is 
thoroughly described in Scientitic American Sup. 
plement 1561. 

ROW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME is well explained, 
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ations, in Scientific 

THE MAKING OF A RHEOSTAT Is outlined 
in Scientctic American Supplement 1594. 

Good articles on SMALL WATER MOTORS 
fire contained in Sc:entiftc American Supplement 
1494. 1049. and 14(),6. 

HOW AN ELECTRIC OVEN CAN BE MADE 
is explained in Scientific American Supplement 
1472. 

THE BUILDING OF A STORAGE BATTERY 
is described in Scienti:fic American Supplement 
1433. 

A SEWING· MACHINE MOTOR OF SIMPLE 
DESIG N is described In Scientitic American Sup. 
plement 1210. 

A WHEATSTONE BRIDGE. Scientitic Ameri· 
can Supplemcnt 1595. 

' 

Good articles on INDUCTION COILS are con· 
tained In Scientitic American Supplements 1514, 
1522 • •  nd 1527. Full details are given so that 
the coils can readily be made by anyone. 

HOW TO MAKE A TELEPHONE Is descrlbll/l 
In Scientitic American Supplement 966. 

A MODEL STEAM ENGINE is thoroughly de· 
scribed In Scientitic Americ�n Supplement. 1527. 

HOW TO MAKE A THERMOSTAT is exf����e��� �g���titiC American Supplements 1561, 

ANEROID BAROMETERS. Scientitic American 
Supplements 1500 and 1554. 

A WATER BATH. Scientitic American Supple. 
ment 1464. 

A CHEAP LATHE UPON WHICH MUCH 
VALUABLE WORK CAN BE DONE forms the 
subject of an article contained in Scientifio 
American Supplement 1562. 

Each number of the Soientitio American Sup
plement costs 10 cents hy mall. 

Order from your newsdealer or from 

MUNN &. CO., lac •• 361 Bro.dway, New York 

SEPTEMBER 4, 1 909· 

( Contin1ted trom page 167.) 

erage speed, not affected except by de
cided slowing up or acceleration of the 
engine. 

A tachometer has recently been ner
fected by Mr. Mellor Reece Hutchison. 
in which these defects are avoided by 
very simple and dependable means. 

The accompanying illustration shows 
a merchant" marine generating set of this 
electrical tachometer, installed in the 
shaft alley of a steamer. 

The large split sprocket wheel B, of 
proper diameter to conform to the shaft 
A, is firmly clamped thereto. A Morse 
silent chain C, engaged by the sprocket 
wheel B, drives a similar sprocket wheel 
D mounted on a countershaft E, which 
forms part of the tachometer generating 
set. The rotation of this small sprocket 
is trar:smitted to the flywheel F, keyed 
to the countershaft E, through the inter
mediary of two opposite coiled spiral 
springs G, H. Inside the rim of the fly
wheel F, and on the end opposite to the 
spiral springs G, H, gear teeth are cut 

I which engage two pinions. These pin'I ions respectively actuate magnetos XY. 
It is seen that any �omentary fluctu
ation in the rotation of sprocket D, occa
sioned by variations in the angular veloc
ity of the main shaft A, are smoothed 
out by the springs G, H, imparting to the 

• flywheel F and countershaft E a steady 
average speed. To protect the springs 
G, H, against rupture from sudden rever
sal of rotation of main shaft A, stop pin 
K is mounted on the flywheel, and en
gages radial arm L, mounted on the 
sprocket wheel D, thereby preventing 
more than one-half an independent ,revo
lution of the countershaft This one
half revolution is sufficient to take care 
of practical conditions on marine equip
ments. 

The magnetos XY are of the inductor 
type. The armatures and the pole 
pieces are stationary. 1 is a permanent 
magnet of finest steel, properly aged to 
insure absolute permanence. 2 2 are the 

I 
pole pieces of soft iron attached thereto. 
3 is a stationary shuttle armature, on 
which is winding 4. Rotating between 

I the pole pieces and the armatures is the 
soft iron inductor 5. As the inductor is 
rotated, an alternating electromotive 
force is generated in the armature, two 
cycles per revolution. 

The magneto is so deSigned that the 
voltage is directly proportional to the 
speed of rotation of the inductor, over a 
wide range. Therefore, the faster tbe 
propeller shaft turns, the higher the 
voltage directly proportional thereto. 

It will be noted there are no commu
tators or brushes, the armature being 
stationary and the leading-out wires sol
dered to the main-line wires. Therefore, 
no error can creep in from increase of 
resistance of contacts. 

The indicators are alternating-current 
voltmeters of the dynamometer type, i. e., 
having a moving coil and stationary 
coils, 

In present prattice, however, alternat
ing-current voltmeters read but one way, 
with the zero on the left of the scale. 
A tachometer, specially for marine use, 
must show direction of rotation of main 
shaft as well as the speed. In the de
sign of this, therefore, the zero is at the 
center, deflections of the pOinter to the 
left indicating speed of rotation of the 
propeJler shaft astern, and to the right 
ahead. 

The pOinter of the indicator is deadbeat 
at its reading, and is not influenced by 
the rOlling or pitching of the ship. Pro
vision is also made to protect the instru
ment against concussion or atmospheric 
disturbance from heavy gunfire. 

In the naval type each indicator is 
entirely independent of all the rest. be
ing connected to its own pair of mag
netos; hence, should one indicator be 
,shot away or otherwise damaged, it will 
not affect the reading of allY of the other 
indicators, 

In the merchant marine type, however, 
this is not deemed necessary, one pair 

(Concluded Oft page 169.) 
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Prlntlng", press, B. F. Upham . . . . . . . . . . . .  931,099

' 
( Ooncluded from page 168. ) Prlntlug press punch, adjustahle, W. «€. • •  • 

Dillingham • • . . . • . . . . . . . . . . . . . . . . . . . . .  931,282 of magnetos supplymg all the mdIcators, 
Propeller for hoats, drop, F. E. Strihling . .  931,169 
Propeller mechanism, collapsible, W. Morgan 931,456 
Pump, .entdfugal, F. Neumann . . . . . . . . . .  931,636 
Pump, piston, H. 1'. Wedin . . . . • • . . . . . . . . . .  931,535 
Punching machine, W. B. Kilgor.e . . . . . . . . .  931,431 
Push hutton. apparatus, R. D. Burk . . . . . . . . 931,380 
Putting out machine, F . .T. Perkins . • . . . . . .  931,340 
Puzzle, H. W. Cadwell . . . . . . . . • . • • . . • • . . .  931,677 
Rail, continuous, C. E. Weaver . . . . . • . . . .  931,104 
Rail joint, J. S. Hickson . . . . . . • • • • . . . • . . .  931,117 
Rail joint, T. K. Diehl . . . . . . . • . • • • • • . • . .  931,517 
Rail joint, Frederick & Chapman . . . . . . . . . .  931,589 
Rail joint truss support, L. Mueller . . . • . .  931,459 
Railway cattle guard, J. H. Wheeler • •  i'\ • •  931,537 
Railway construction, H. C. Grant. • • . . . . .  931,418 
Railway frog, B. J. Morgan . . . . . . . . • • . • . .  931,073 
Railway joint, D. B. Coupland . . . • . . . • . . . .  931,275 
Railway overhead line construction, elec-

tric, T. Varney . . • . • . • . • • • . . • • • . • • . • •  931,354 
Railway, pleasure, C. M. �erdew . . . . . . . .  931,705 
Railway Signal, B. E. Andress . . • . • . . . . . . .  931,666 
Railway spike, O. L. Columhia . . . • . • • . . . . .  931,272 
Railway switch, O. O. Jefcoat . . • . . . • . • . . .  931,428 
Railway switch, automatic, G. E. Toullerton 931,660 
Railway tie, J. F. Schneider . . . • • • • . • • • • .  931,226 
Receptacle, wooden, H. H. Horr . . • . . • . . . .  931,694 
Reflector, lantern, 0. A. Prunner . . . . . . . . . .  931,482 
Rein 01' neck strap line terret, S. E. Harsh . 931,298 
Reinforcing bar, A. E. Lindau • • . . . • • . . . .  931,322 
Releasing device, C. Hunt . . . . . . . . . . . . . . . .  931,122 

which are connected in multiple. 
A very important fact in Mr. Hutchi-

son's system is the use of an exceedingly 
small current value and low voltage ; 
hence, in the event of the indicators be
ing located in proximity to ammunition, 
should the circuit be opened by the 
breaking of a wire or otherwise, the re
sultant. spark is barely perceptible and 
cool, therefore incapable of igniting any
thing. Should the line become short-cir-
cuited, no heating effect whatever is pro
duced and no damage done to the mag-
netos, as theY" can run for an indefinite 
time on dead short circuit. No effect is 
produced on the compass by the current 
in the wires, and, taken " all in all, the 

Resinous matter, recovering, W � J. _ Hough. 931,608 
Reticule, Eo Lazarovich·Hrehelianovich . . . . .  931,627 system seems to meet every requirement 
Reversing apparatus, G. Schulz . . . . . . . . . . .  931,501 I 
Rheostat multiple switch, O. S. Schairer . . 931,148 of accuracy and safety. 
Ring tl·a'veler holding and delivering means, 

J. C. Edwards . . . . . . . . . . . . . . . . . . . . . .  931,690 
Rivet setting machine, A. R. Havener . . • . .  931,062 
Rock drill, W. E. Porter . . . • • • . • . • . . . . . • •  931,479 
Rock drill or horing tool, J. Hutchings. . . .  931,611 
Rod .  See Fishing rod. 
Rolling mill tube trough, Worth & Harrison 931,543 
Rolling pin, lL E. Fendring . . . . . . .  � . • . • . .  931,691 
Uotary engIne, C. McQuown . . . . . . . . . . . . . . .  931,071 
Rotary machine, C. U. Conn . . . . . . . . . . . . . .  931.038 
Routing machine guide uevlce, )\r. H. Ah-

lers . . . . . . . • . . . . . . . . . .  , . . . . . . . . . . . . . . .  931.552 
Rubber, ebonite, or YUlCallite, manUlactur-

ing goods of, O. C. Immlsch . . . . . . . . . .  931,310 
RUb

�i
r
tr�:t1n��

m 
F :

r
H. 

i
�u��!:��:)��-. ����'i��: 931,121 

Sad iron, self heated, A. H. Davis • . . . . . . .  9:n.686 
Safety switch, J. T. Krieger . . . . . . . . . . . . . .  931,208 

�:�� l���:�, b�.Wc�rt!f� :: . ��' . .  ���1�.1�� : : : : : :  ���:� 
:Sash lock , J. L. Grether . .  , . . . . . . . . . . . . . . 931,19* 
�ausa.ge machine, J. \Vunurach . . . . . . . . . .  9

9
�1

1
'
,
3
2

63
23

' 
:saw leedmg mechanism, H. H. Ros::; e[ a1. .... 
:saw frame t1exible, C. Kusch . . . . . . . . . . . .  931,435 
:Saw set a�d clamp, .If. 'V. McLean . . . . . . . .  931,076 
Scale coin controlled beam, \V. H. Jordan mU,429 
8carl holder, E. H. Rose . . . . . . . . . . . . . . . .  9al,141 
Seal, J. A. Beauerle . . . . . . . . . . . . . . . . . . . . . .  9?1,670 
Seal, car, Jf'. W. Brook!:!> . . . . . . . . . . . . . . . .  9�1,379 

••• 
POWERFUL HOISTING AND CONVEYING 

MACHINE, 

( Oomtinued from page 156.) 
in the mac hinery house at the pier end 
of the bridge, the power from which is 
transferred to the moving gear wheels 
by a line of shafting on top of the bridge, 
thence to lines of shafting down the pier 
and shear supports, and thence by a 
proper train of gears to the wheels. 

The moving gear mechanism is at
tached to the operating mechanism by 
means of friction clutches, so arranged 
that the motion of the crane may be 
made in either direction at the will of 
the operator. Further provision is made Separator, A., J. Morlock . ,  . . .• . . . . . . . .  : . .  931,457 

Sewing machIne attachment, C. D. Arm-
strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931,369 for disconnecting the gearing, in order 

sewfg 
G

���hi�� . .  �l:i.
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t: . .  �: 931,597 to skew the bridge within the limits 

Sew
�:lO:

a
��

i
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e 
. .  ������ . . ����;����' . .  �": . .  �: 931,352 given. 

Sewing machine, over.eaming, A. GrIeh . .  931,058 The main operating mechanism for Sewing machine rufileL', \V . R. Par!:!>oll.s . .  93 1-641 
Sewing machine shuttle and acceSS{)l'les, the bridge is located in the machinery 

rotary, J. O. HuJIman . . . . . . . . . . . . . . . .  931.610 
Sewing machine work clamp operating o:Ie- house, and consists of two drums. Each 

vice, '1'. M. McLaughlIn anu K. R., 
Hughes Jr. . . . . . . . . . . . . . . . . . . . . . . . . . .  931,700 

Shade rol!�r bracket, adjustable, C. E. 
Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931,514 

Shaft construction, .F. )1. Remmek . . . . . .  931,488 
Shaft hanger, H. La Oasse . .  , . . . . . . . . . .  , .  931,129 
Shearing machine, C. M. Palmer . . . . . . . . .  931,141 
:Shingle or tile, l'oo6ng, �'. W. Meyer . . . .  931,329 
ShOCK absorber, G. Bank . . . . . . . . . . . . . . . .  931,671 
Shoe and fastener therefor, L. O. LindlJerg. 931,441 
Shoe, sporting, ",V. � J. Riley . . . . . . . . . . . . .  931,343 
Sifter, ash, J. .Farnworth . . . � . . . . . . . . . . .  931,191 
Sifter, ash, J. Markey . . . . . . . . . . . . . . . . . .  931,446 
Sign, advertising, J. '''T. Ellis . . . . . . .  � . . .  931,188 
Sign, luminous, P: L. ClarK . . . . . . . . . . . . . .  931,036 
Signal, R. L. Calrncro�s . . . .  . . . . . . . . . . . .  931,382 
Signal device, H. J. Heeney . . . . . . . . . . . .  931,604 
Signal system, supervisory, C. F. l'atterson 931,704 
Silk product and treatment of sIlk, J. 

931,433 
9iH,090 
931,453 
931,OM 
931,257 
931,249 
931,381 
931,588 
931.559 
931,523 
931,558 
931,06.8 

Knup . .  , . . . . . . . . . .  , . .  , . . . . . . . . . . . . . . .  . 
Silo packer, G. R. Rogers . . . . . . . . . . . . . . .  . 
Siphon, S. F. Miller . . . . . . . . . . . . . . . . . .  . .  
Skate, roller, J. H. Hollar . . . . : . . . . . . . .  . 
Skirt trimmer, E. O. BlechscbDlldt . . . . .  . 
Sleeve closure, W. S. 'Barker . . . . . . . . .  -. .  . 
Smoothing iron, S. G. Buskard . . . . . . . . .  . 
Snap hook, T. Forstner . . . . . . . . . . . . . . . . .  . 
Snow plOW, C. A. BeUrud . . . . . . . . . . . . . . . .  . .  
Solder for aluminiuDl, Z. Tamassy _ . . . . . .  . 
Sole edge burnishing machine, Z. Beaudry. 
Sole, galvanic, Kennedy & Davis . . . . . . . . .  . 
Spectacle frames, manufacturing, R H. 

Simonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 931,508 
Sprayer, D. O. Bowman . . . . . . . . . . . . . . . . . . .  931,030 
spra
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:���: . :�: . .  �: 931,215 

Spring wheel, L. Flum . . . . . . . . . . . . . . . . . . . . 931,048 
Spring wheel, W. H. Wildrick . . . . . . . . . . . .  931,241 
Spur, folding, J. D. Ha�es . . . . . . . . . . . . . . .  931,063 
Stalk cutter, J. A. Mchay . . . . . . . . . . . . . . . . 931,635 
"tamping machine, E. B. Wilhelm . . . . . . . .  931,170 
Ateel method and apparatus for treating, 

'iv, E. Nickerson . . . . . . .  , . . . .  , . . . . . . .  1l31,332 
Steels for industrial purposes, treatment of, 

E. Schneider . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stencil, T. C. Hough . . . . . . . . . . . . . . . . . . . .  . .  
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Stopper, K. Friedman . . . . . . . . . . . . . . . . . . . . 
stopper, B. J . . Morrison . . . . . . . . . . . . . • . . . .  
Stove, gas cookIng, L. Kahn . . . . . . . . . . . . . . .  . 
Stove, heating, A. K. Beckwith . . . . . . . . . .  . 
Stovepipe holder, J. N. Queen . . . . . . . . . . . . .  . 
Strainer, R. H. Carlisle . . . . . . . . . . . . . . . . . .  . 
Strainer or cooker, vegetable, W. Leetten . .  
Street inlet and water closet flush, auto-

931,499 
931,309 
931,607 
931,536 
931,406 
931,458 
931,312 
931,374 
931,086 
931,564 
931,070 

matic, odorless, self-cleaning, J. Pratt. 931,481 
Structural parts, means for preserving, A. 

Knapen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 931,318 
Sugar, producing milk, A. A. Dunham . . . . . .  931,584 
Sunshade holder. E. lL Atkinson . . . . . . . . . . . . 931,371 
Surgical knife, E. Huttmann . . . . . . . . . . . . . .  931,612 
Sweep rake, Brown & Keithly . . . . . . . . . . . . . 931,675 
Switch key, N. H. Holland . . . . . . . . . . . . . .  931 .202 
Swivel hook, W. R. Clarkson . . . . . . . . . . . . . 931,270 
Syringe, A. Bean . . . . . . . . . . . . . . . . . . . . . . . . .  931,113 
Tag fastener, Harris & Flood . . . . . . . . . . . . . .  931,420 
Talking machine stylus replenishing mech-

anism, Beulna & Burson . . . . . . . . . . . . . . .  931,676 
Tanks . trom bursting . by freezing, means to 

prevent, A. Ballard . . . . . . . . . . . . . . . . . . .  931,112 
Tap, Turner & Digman . . . . . . . . . .  , . . . . . . .  931,526 
Telegraph and selective system therefor, au-

tomatic, A. O. Gilmore . . . . . . . . . . . . . . . .  931,055 
Telegraph and telephone pole, J. H. Hile . 931,425 
Telegraph pole arm. L. Tyreman . . . . . . . . . . .  931,661 
Telegraphy and telephony, receiver tor 

wireless, S. Eisenstein . . . . . . . . . . . . . . . .  931,586 

��l��g��: ����a�;�
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H. Loveridge . . . . . . . . . . . . . . . .  , . . . . . . . .  931,072 
Telephone exchange switchboard apparatus, 

J. L. McQuarrie . . . . . . . . . . . . . . . . . . . . . .  931,330 
Telephone exchange system. measured serv-

of these drums is mounted loose on its 
supporting shaft. Each drum is con
trolled by a Brown friction clutch and a 
band friction brake. The drums are con
nected one to the other through an equal-
izing gear mechanism, which is equipped 
also with a powerful foot brake, so that 
the two main operating drums may be 
made to rotate in opposite directions 
with the same spe!)d. This feature of 
connecting the two drums is one of the 
all-important points in the Brown two-
drum operating mechanism. Th� main 
operating machinery is further arranged 
to operate from the intermediate shaft 
the bridge crane moving gear mechanism, 
to which the supporting truck wheels 
are connected by shafting and gearing. 
This mechanism is controlled also by a 
powerful clutch and band friction foot 
brake. 

In further connection with the two 
main operating drums is a small closing 
drum which, in conjunction with the two 
main drums, controls all of the motions 
of hoisting and lowering the load and 
trave) ing the trolley. The trolley, which 
in reality forms also a part of the main 
hoisting mechanism, is specially de
signed to operate in conjunction with the 
drum arrangement above described. In 
general, this trolley consists of a steel 
structural frame mounted on four turned 
cast-steel track wheels arranged to run 
on the trolley runway of the bridge 
crane. In the trolley there are mounted 
specially-designed drums, which run 
loose on their supporting shafts. The 
large section of .each drum on the trol
ley is connected to the main hoisting 
drums in the machinery house in the fol-
lowing manner : 

One length of wire rope will connect, 
from the under side, one of the main 
hOisting drums to the top side of one 
of the large sections of the trolley drums. 
The under side of this trolley drum is 

Tele�:o:.:'
to
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W 

�O����g: 
. .  ii: . .  E: 931,132 connected by wire ropes to the top side 

$3,000.00 Worth of Automobile 
for $2,000.00 

THERE are two ways of puying an automo
bile. One is to pay too little. The other is 
to pay too much, 

If you want to get all of the real pleasure and 
satisfaction out of motoring, you've got to have 
the automoblle to do it with. 

Try to economize too much in the purchase of 
your car-and you do. it at a sacrifice of your 
pleasure, the pleasure 
of your family and your 
friends, 

It is now needless 
since the advent of the 
H a y n e s  Model I9-to 
invest a young fortune 
for the most satisfactory 
car made. 

Pay $2.000.00 for this 
new Haynes car, and you get e\'erything that's 
worth having on an automobile. You get style
workmanship-mechanism-all-around quality. 

Pay mm�e-and you make an unnecessary · in· 
vestment. Pay /ess - and you're apt to get an 
unsatisfactory car - short· lived aud full of troubles 
- one that you will want to dispose of (at a sac
rifice) as soon as you get a taste of the pleasures 
of tllotoring. 

Did YOll ever stop to think that the man who 
has run one of the cheaper cars, who sells it 
and gets a larger, more roomy, elegant machine 
such as our Haynes Model '9-never enjoys riding 
in the cheaper car again ? He has graduated from 
the cheap-car class. 

As motor cars become nlore popular, and 
people become more educated on the question 
of buying-more people are buying right the first 
time. 

It's expensive evolution in car-buying to work 

up through the cheaper and smaller cars to a 
salisfactDlY car at last-because there's bound 
to be a loss on every small car you sell-to say 
nothing of the expense of maintenance while 
you own it. 

This Model '9 is intended for two classes of 
bllyers-those who are through experimenting and 
those who want to avoid it. 

It is distinctly a car 
for conse1vative buyers. 

No matter what price 
YOll intend paying for 
a car, you ollght to get 
the facts a bout this car 
before you buy. 

After YOll l,a ve seen 
it and ridden in it ami 
controlled it you will 

appnciate its positive $3,000,00 value. 
If you wan t something better (and cheaper , 

than a one-season car, and a- car that you calll 
feelpl'oud of in lhe company of even the highest .. 
priced cars, let us send you the facts about this, 
Model '9 and tell YOll when you can see it and. 
have a delllonstration. 

Use this coupon for your convenience. r::._IJI'_._.I�.-' 
lIaynes Automobile Co. -

124, Jlaln St., Koko . .,o, Ind. 
• Please forward literature concerninl' your Model _ 1 19 and advise where I can have a demonstration I should I desire it. 

a Name . . . . . . . . • . .  • • • •  . . . • • • • • • . . .  • • • • • • • . . . . .  • l=':.���.�.���.�.� � 
Haynes Automobile Company 

124 Main Street Kokomo, Ind. 

Send 15 Cents for the September Number, or .$2.00 for one year's sUbscription to the 

AMERICAN AER'ONAUT 
Room 406, 1926 BROADWA Y, NEW YORK CITY 

and read our premium offer of a $7,500 Herring-Curti ... Aeroplane to be presented to the Contestant 
who secures for us the greatest number of prepaid Sui>acription., or turns in the greatest number of 
prepaid Advertising Contracts ; 1 0  premiums of " I  9 1  0 Model " Motor-Bicycles to be presented to 
each one whose total subscriptions exceed 250. 

50 EN,�R�!R��cTC���!T.Olo�p��RpL��EME $1.00 
filS "ALITY MUST PLEASE YOU OR YOUR MO.EY REfUNDEO 

.AMPLE CARDS OR WEDD ING INVITATIONS UPON REQUEST 
SOCIAL 
.'ATIONERS HOSKINS 

940 CHEStNUT ST. PHILA. 

THE INT�RNAL WORK OF THE 
Wind. By S. P. LANGL1<Y. A paln8tal1:lDJ\' dl8cusslou 
�I t�:I!f:d�g a�rl����lJ':l�od�f:a' °Jc��":�l;�� 
AMERICA ' liUPPLEMRNTS 946 and 947. Price 10 
cents eacb . by mall. Muon ot. rompaDJ', 8Il1 Broadway 
New York ('Ity, and all newadeal61'11. 

J A G E R.-Marine 
4-Cycle Engines 

Skillfully desilllled and well 
butlt. Single lever contrOl, com-
bining automatic CRrburettor 
with sp!U'k advance. Develops 
wide speed ranl!� and reliability 
under most trymg conditions 
S,zes H to60 h. p. 8end for catalog 

CHAS. J. JAGER CO. 
• 

2 8 1  Franklin, cor. Batterymarch St. - Boston. Mass. 

! ftn�trU(!ive Scientific paper� 
ON TIMELY TOPICS 

Price 1 0  Cents each by mail 
ARTIFICIAL STONE. By L.  P. Ford. A 

paper of immense practical value to the 
architect and builder. SCIENTIFIC AMERI
CAN SUPPLEMENT 1500. 

THE SH RINKAGE AND WARPING 
OF TIMBER. By Harold Busbridge. An 

/ excellent presen iatioll of modern views ; 
flllly illu strated, SCIENTIFIC AMERICAN 
SUPPLEMENT 1500. 

CONSTRUCTION OF AN INDICAT
ING OR RECO RDING 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, instructive and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE
MENT No . 1493. 

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

PLA TING DYNAMOS. SCIENTIFIC AME
RICAN SUPPLEMENTS 720 and 793 de
scribe 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 b e  run either as dynamos 
or motors. . 

Shreeve . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  931,231 of ' the other main hoisting drum. The Telephone key, J. L, McQuarrie . . . . .  , . . . .  931,331 1,----------------------Telenhone service rent collecting means, R. top side of this same hOisting drum is 
ELECTRICAL MOTORS. Their Con

struction at Home. SCIENTIFIC AMERICAN 
SUPPLEMENTS 759. 761. 767. 641. 
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931,547 
connected by suitable cable to the top 
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931,138 side of the other trolley drum, and like

Tele�h���
a
t����m�tte�· fOl�n���f��� : : : :  ��i:r� wise this trolley drum from the under 

Tele!f�lk� ������
i:���� . .  �

�
.
�t��i���: 

• •  
�: 

. .  
�: 

931,452 
side is connected to the underside of the 

Threshing machine, H. O. Sageng • . . • . . . . .  931,347 other main hoisting drum. By this 
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t
I�tanford . . . . . . . . . . . . . . . . . .  931.1H7 arrangement of ropes, if one of the. main 

�e ���13�:de�e�S!F�dI. 'i>;''r!Y:: : : : : :  m::: ( Oontinued on page 170.) 

CH IE F  DRAFTSMAN 
wiIlIDltructP81'lOlltoll:v allmltednumber ambitious men In 

Practical Drafting, Detailing, Designing 
I know exactly the quality and quantity of practical train
ing. knowledge and up-to-date experience you require to 
hold a position and advance to highest salary, and I give 
;:,�:,.!�tYo��1:�.!c�'�1x�i,r;.':r BngID_'. Eq,1IIpment Compen:v (IDe.) Chicago, m. 

Pleaae mention the SCIENTIFIC AMERICAN .un � to adHrti&en 

Price 1 0  Cents each, by mail 
Order through your newsdealer or from 

MUNN tm. COMPANY 
. 361 Broadwa.y New York 
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