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A NEW THEORY OF THE SCREW PROPELLER.

Prof. Oswald Flamm of the Technische Hochschule
at Charlottenburg, the principal engineering school of
Germany, very recently completed a remarkable in-
vestigation of the action of a ship’s screw propeller.
As a lecturer on naval architecture and engineering,
he admitted that the theory of the marine screw had
worked out very indifferently in practice. His investi-
gation, which involved formidable complications, was
reduced to a highly mathematical form; but on con-
cluding his practical experiments, Flamm was nearly
ready to deny that the theory had any real value. Pro-
pellers elaborately calculated on that theory were
found, in practice, to require so much “cutting and
trying” that calculation was simply wasted. The en-
tire theory is now regarded by him as a mere dry ab-
gtraction. It gives no clear idea of the precise physical
motion that a screw imparts to water.

Flamm finds that the most obvious features of a
ship's serew were entirely overlooked by its origina-
tors, yet these very features indicate the real reasons
for ‘a propeller’s action. One of these was the seeth-
ing mass of water immediately behind a steamer’s
stern, and another, that familiar condition of any cast-
off propeller, that when they have lost their usefulness
they have a peculiar shape. The edges of the blades
are always rough and irregular through erosion. Why
are only the ends in that condition while the hub re-
mains unimpaired? Prof. Flamm’s experiments not
only explain this paradox but also dispose of two very
common notions; that a screw at the highest speed
of its revolution, loses propelling effect through “cavi-
tation” (a vacuum formed in the water behind the
blades) and that the propelling effect may be increased
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by inclosing the propeller in a tube to prevent water
that is being acted upon, from escaping at the sides.

Flamm’s method of investigation meets the problem
so clearly and fits the requirements so perfectly that
it seems odd he should have been the first to try it.
Much of our useful knowledge about screw propellers
has been obtained at great expense by fitting propellers
of various designs to a ship and in this way, measur-
ing their efficiency. Flamm constructed a testing ap-
paratus which reproduced similar conditions on a small
scale at less cost, and at the same time permitted
more complete and accurate observatlon and measure-
ment.

A screw was observed while it was propelling. The
minutest features of the process, the water itself, were
photographed by means of extremely sensitive plates
that gave perfect pictures at exposures of only 1/1000
part of a second. It had been intended to make the
stream lines visible by adding an opaque powdery sub-
stance to the water, as used successfully in photo-
graphing the stream lines around moving bodies. This
was not necessary; enough air was mixed with the
water by the propeller to make the screw’s movement
plainly visible. These pictures were stereoscopic and
kinematographic views. The apparatus was very sim-
ple, a long glass tank filled with water, over which
ran a small car along a railing; to the car was at-
tached an electrically-driven screw propeller immersed
in the water. There was no track resistance to the
car, to which was fastened a cord running over a pul-
ley at one end of the tank. This cord was attached
to a cup for holding weights. The cup’s range of fall
was as long as the tank, therefore the resistance of
the car to propulsion was measured with exactness.
From one side of the tank two electric arc lights of
24,000 combined candle-power, sent their rays through
the water on the level of the propeller, to the photo-
graphic lens on the opposite side. The tank was 32
feet and 9 inches long and 2 feet and 7 inches wide and
deep; the diameter of the propeller was less .than 4
inches. Fourteen different patterns were tested, in-
cluding all the standard types. Accurate measure-
ments were obtained of the number of the propeller’s
revolutions and of its push, but the amount of energy
it consumed could not be determined with the same
accuracy in this simple apparatus nor was it possible
to ascertain the maximum push any certain propeller
was capable of giving, except when the car was held
stationary. Even so, many conclusions may be drawn.
It is evident that a propeller’s efficiency depends on
the processes in the water, and that these processes
obey definite laws. Flamm discovered a sucking ac-
tion to be the real basis of the efficiency of all screw
propellers. In naval practice, a ship’s -propeller I8
quite near the meeting line of water and air; this fact
gives the sucking action a peculiar “by-effect” that is
so incidental and variable, it has escaped much critical
attention. As a result, all former theorizing was
futile.
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All the Flamm pictures show a positive dent in the
water-level, immediately above the screw’s periphery—
the water is being sucked down to the screw’s center
with such force that it cannot flow in quickly enough
from the sides to fill up the vortex. Flamm states that
this dent exists even around a freight steamer’s pro-
peller when it is so far out of the water that the top
blade projects above the surface. The water’s quick
turbulency on the slopes of this “dent engulfs air,
which is taken down to the blades; this peculiar ad-

PROPELLER SUCKING IN AIR FROM SURFACE.

hesion and attraction between air and water produces
foam. Consequently, the screw does not work on water
alone but on water mixed with more or less air. Thus
is explained the paradox, how an implement placed as
far below the surface as a ship’s screw, whips the
water into a frothing mass. Another fact, hitherto
unsuspected, is presented by these experiments: What
has been called the propeller’s “slip,” that difference
between its pitch speed and the velocity with which it
drives the ship, is variable for the same energy and
size and shape of the screw. It depends on the vol-
ume of air that is sucked in; this in turn depends on
various conditions.

Flamm found that the phenomenon attending any
sudden loss of efficiency of a ship’s propeller when it
is driven above a certain number of revolutions a min-
ute, was not one of “cavitation,” as heretofore as-
sumed. “Cavitation” has been explained as the hollow-
ing out of water by the screw, meaning that the blades
when passing too rapidly through the water, leave an
instantaneous vacuum in their wake, thus losing their
“grip” on the water, as a whip-lash leaves a vacuum
in the air. On the contrary, it has been demonstrated
that in all these cases of so-called “cavitation,” the
suction from the water’s surface had become so strong
that an immense volume of air rushed in from above,
with the suddenness of an explosion. The water is
instantly whipped into foam around the propeller, the
blades lose all hold and the screw races away furiously
as it does when lifted entirely out of the water when
the ship pitches violently. In Flamm’s experiment,

A MACHINE FOR FIRING BLASTS SIMULTANEOUSLY.

with the propeller working at very high -speed, the car
was dragged back by the weight in the cup.

There was an obvious remedy either under the ex-
perimental conditions or in water more or less smooth.
‘When the car was fitted with a board that covered
the water-level on top of the revolving screw, it per-
mitted running the propeller even at higher speed; no
“cavitation” occurred because the air was excluded.
The efficiency of a ship’s propeller may also be in-
creased by a stern having a long overhang immediately
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below the surface. A screw’s efficiency is impaired by
any air screen too far below the surface because in
that event it excludes the water as well as the air. A
half-cylinder of sheet metal directly above the screw
would be useless. Everything therefore urges placing
the screw as far below the surface as possible. This
seems to explain the efficiency that is obtained in fast
motor boats by inclining the propeller’s axis. Even a
layer of water no deeper than the screw’s diameter
was not a very efficient shield against the entrainment
of air. It was still more curious that when the revolv-
ing speed at which the board excluded “cavitation”
was only slightly exceeded, “air tubes” -were formed
in the water. These traveled from the edge of the
board to the propeller, again destroying efficiency. It
was necessary to have the shielding board of ample
size.

Observations of a worm-shaped air-space behind the
hub of the experimental screws were not productive of
much surprise. This was a neutral space without suc-
tion or pressure, as indicated by introducing a small
tube. . Air blown through that tube considerably in-
creased the waterless space below the surface. Never-
theless, Flamm found that true ‘“cavitation” exists,
but that, quite contrary to established notions, it
marks the very climax of a screw’s efficiency. As this
efficiency depends to its greatest extent on suction, it
becomes evident that a screw is most efficient at the
moment there is enough suction to actually create a
vacuum. “Cavitation” is wasteful in that from the
instant it begins, any increasing of the number of
revolutions per minute does not increase the propel-
ler’s efficiency at the same rate that it costs power. It
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cannot increase a suction that is already at its maxi-
mum. These tests of real “cavitation” were conducted
under a large protecting board. It was also found that
starting a screw very suddenly increased the air-suc-
tion to a marked extent.

Prof. Flamm obtained a great number of excellent
photographs. The air sucked in not only illustrates
the stream lines next to the propeller but also reveals
the wake of the blades for considerable distance be-
hind the propeller. On examining these photographs,
the reason propellers corrode at the edges of the
blades, becomes very clear; especially upon consider-
ing that each little dent when first created by the
erosion becomes a nest for air bubbles. Suction is
strongest at'the edges of the blades. Prof. Flamm also
gave great attention to skin friction of the water.
He advises running a propeller rapidly because the frie-
tion that forms an important part of its resistance to
revolving, increases at a lower power of the speed
than its push, and because ‘“cavitation” may be ob-
tained with a small screw. He found wide blades
wasteful of power. . He designed a very efficient screw
with increasing pitch and narrow blades. These trials
are to be resumed on a larger scale.

- e, tr—
A MACBINE FOR SIMULTANEOUSLY FIRING MANY
BLASTS,
BY FRANK C. PERKINS,

The electric machine for exploding blasts pictured
in the accompanying illustration is said to effect a re-
duction of one-third in the amount of explosive used,
on account of the simultaneous firing of the' charges.

All the charges must be exploded at the same instant,
this being far more effective than a number of inter-
mittent explosions, separated even by only a fraction
of a second.

The electric firing machine illustrated consists of a
small dynamo of 12 volts pressure mounted on the base
of the machine, and driven with a crank by means of
sprocket wheels and chains, the best results being ob-
tained frem a dynamo 25 per cent over-compounded.
By the use of the hand-operated machine, it is stated
that one hundred casts have been fired at one time,
all of the charges exploding precisely at the same in-
stant.

An electro-magnetic switch, mounted on a marble
slab on the front of the machine, accomplishes this
desired end, and the current from the dynamo first
passing around the coil of the electro-magnet, which
has an iron core. The magnetic strength of the iron
core increases as the currént around the coil becomes
stronger while the dynamo is being speeded up. When
the electric generator is working at full speed, and the
current is strong enough to explode all the fuses at
once, a vertical armature is pulled over, and an iron
core is sufficiently energized. A catch on the vertical
shaft noted at the right of the coil in the illustration
is thereby released, and a spring pulls the shaft up
with a jerk. A switch beneath the coil is operated

(Conciuded on page 499.)
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(Concluded from page 496.)

age cable, spaced at equal distances of
485 feet apart. These buckets are held
to the runners by a one-half by two-inch
steel frame, allowing it to swing freely
on an axle between the flanged wheels.
The seating capacity of each bucket is
four.

In the entire distance there are fifty
towers, built of eight by eight timbers,
most of which were cut within a mile
of the road. Over these towers run the
cables. The stationary cable is the
higher one, the haulage cable being two:
feet below and carried midway in the.
frame that supports the buckets. This
haulage cable is endless, winding about
a huge drum at either terminal. The
towers are not placed an equal distance
apart, but according to the slope and the
contour of the ground. On the longer
stretches they are frequently two hun-
dred feet between, while at the base and-
summit they are within a few feet of;
one another. Perhaps the best example
of the entire simple working plan may
be found in the large stores of a city,
where package carriers are in use. The
little wire baskets that carry your pur-
chases from the clerk to the wrapper are
in miniature duplicates of these huge,
man-carrying buckets, save where the
former are operated by springs, the lat-
ter are moved by electric power.

The entire distance covered, from base
to summit, is one and one-half miles, and
in traveling this you are raised from
nine thousand feet at Silver Plume to
something greater than twelve thousand
five hundred feet at the summit. This is,
approximately, one foot lift for every two
feet covered. In order to attain the
same elevation, any road in the world—
Pike’s Peak cog road a possible excep-
tion—would have to traverse several
times the distance. The time 8 thirty
minutes each way.

The motive power is electric, the cur-
rent being transmitted from Geoirgetown,
four miles distant. Two motors are used,
both of thirty-five horse-power each, and
both located at the upper terminal. One
motor is sufficient to operate the endless
cables on an average haul, but on other|
occasions, where the buckets are filled,
both are thrown in.

The entire road is equipped with elec-
tric signals and telephones. In its
length are five stations, built about the
towers, each with its watchman. The
slightest accident is promptly telephoned
to the engineer, and the buckets stopped.

The plans were first drawn up late in
1905, and the construction commenced
the year following. It was not until the:
summer of 1908, however, that the road |
was in full running order. The total-
cost was slightly in excess of $70,000. i

A MACHINE FOR SIMULTANEOUSLY FIR-'
ING MANY BLASTS.
(Concluded from page 484.)
by the shaft. When the switch is thrown
to the lower contact, the fuse circuit re-;
ceives the whole current from the electric‘
generator. !
All of the fuses are melted instantly:
by the heavy rush of current accentuated '
by the inductive kick of the coil, thus
producing a simultaneous firing of all’
the charges of explosives used. In deep--
ening the river at Sault Ste. Marie for:
the United States government, the con-
tracting firm used three similar ma-
chines, but larger and more powerful, op-
erated by compressed-air engines. These -
machines were perfectly automatic and:
unfailing in operation. In all cases the
fuses were arranged in parallel circuit
between the two mains of the dynamos,
the pressure being 12 volts. It is stated
that these devices operated so simply!
that it required only the opening of an
air valve to fire three hundred charges

of dynamite at one time.
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THIS year bigger and even better than it ever was.

t has been our purpose in publishing this annual
review to give the automobile owner and the prospective
purchaser truly helpful information, and to that end the
number will contain the following articles :

1. The Automobile and the Farmer.
2. How to Overhaul Your Car.

3. The Automobile Fire Engine.

All the latest automobile pumping engines, chemical cars, hook and
ladder trucks, and hose carts are described.

4. The Automobile.and the Road.

The automobile has presented to the road engineer new problems
for solution. He must render his roads impervious to water and
practically proof against the destructive effect ot tires. The United
States Government through the Office of Public Road Inquiry is now
studying this subject. The article written by Mr. Page, Director of
the Office of Public Roads, describes what has been done.

S. Anti ““Joy Ride’’ Devices.

This article is a complete description of devices which have been
invented for the purpose of preventing chauffeurs from taking out
their owners’ machines.

6. The Modern Electric Automobile.
7. Making Your Own Repairs.

8. The Cars of 1910.

9. Automobile Identification Chart.

Sometimes you have wondered what make of car was that which
skimmed past your admiring eyes. The 1910 Automobile Number
will enable you to identify any car by its radiator and engine bonnet.
About thirty-five automobiles are thus illustrated for identitication in
a sketchy, artistic way.

10. The Inexpensive Car.
Any man with a good salary can now afford to own some kind of

an automobile. How the machines are constructed and what may
be expected of them is lucidly set forth.

11. The Wonderful Rise of the Automebile Industry.
12. Automobile Novelties.

Order from your newsdealer or from

MUNN & COMPANY, Inc., 361 Broadway, New York.

—tes-

Oleat Maury.—A preparation for greas-:

ing wool, according to a French
patent, is made by the saponification of

mixtures of mineral oils and vegetable :
oils by alkaline carbonates. i

The Scientific American Boy at School
By A. RUSSELL BOND
12mo.

338 Pages. 314 Illustrations.
Price $2.00 postpaid.

HIS book is a sequel to “The Scientific American
Boy,”” many thousand copies of which have been
sold, and has proven very popular with the boys.
I‘he main object of the kook i8 to instruct how to

build various devices and apparatus, particularly for
outdoor use. The construction of the apparatus, which
is fully within the scope of the average boy, is fully
described and the instructions are interwoven in an inter-
esting story, a feature which has assisted in making the
“Scientific American Boy” so popular with the boys.

It takes up the story of “Bill”’ and several of his
companions at bomrding school. They form a mysterious
Egyptian society, whose object is to emulate the resource-
fulness of the ancients. Their Chief Astrologer and
Priest of the Sacred Scarabeus is gifted with unusual
powers, but his magic is explaired so that others can
copy it. Under the directions of the Chief Engineer,
dams, bridges, and canal-locks are constructed. The
Chief Admiral and Naval Constructor builds many types
of boats, some of which are entirely new. The Chief
Craftsman and the Chief Artist also have their parts
in the work done by the Society, over which Pharaoh
and his Grand Vizier have charge. Following is a list of
the chapters:

Chapter T, Initiation ; {"‘haktvr I1, Building a Dam; Chapter TII, The Skiff; Chapter
IV, The Lak: House Chap er Midnight Surprise; Chapter VI, The Modem Order
of ‘Ancient Engmeers Chapter VII, A “Pedal Pax dle~Boat” P Chapter VIII, Surveying,
Chapter IX, Sounding the Lake; Chapter X, Signaling SystemS' Chapter XI,

Howe Truss Bridge; Chapter XII, The Seismograph, Chapter XIII, The Canal Lock
Chapter XIV, Hunting with a Camera, Chapter XV. The Gliding Machine ; Chapter
XVI, Camping Ideas; Chapter XVII, The Haunted House; Chapter XVIII, Sun Dials
and Clepsydras: Chanter XIX, The Fish-Tail Boat: Chapter XX. Kite Photography;
Chapter XXI, Water-Kites and Current Sailing ; Chapter XXII, The Wooden Canoe;
Chapter XXIII The Bicycle Sled; Chapter ‘{XIV Magic ; Chapter XXV, The Sailboat;
Chapter XXVI, Water Sports, and Chapter XXVII, A Geyser Fountain. Index.

MUNN & COMPANY, Inc., 361 Broadway, NEW YORK

(Concluded from page 496.)

Teeth, mounting for artlﬁcml E. J Green-
eld 943,113

Telemeter, 0. Eppenstein 943,109
Teleobjective, E. Wandersleb 943,105
Telephone call registering system, W. J.

Kibbe .....ciiiiiiiiiiiiiiiiiiiiiiiaa 943,081
Telephone currents, method of and appa-

ratus for repeating, P. A. Campbell... 942,885
Telephone dial, illuminated, R. B. Hallock 943,305
Telephone receiver support, W. J. Mogridie 943,033

Telephone transmitter mouthpiece, J. .

Jamieson .......iiiiiiii i 943,169
Telephone transmitter, sanitary, M. Y. Cal-

0 A 943,386
Tempering furnace, electric, V. & V. E.

Royle «iiiviiiiiiiiiiiiiiiiiiii i 943,272
Test indicator, R. L. Smith .............. 943,282
Textile machinery, cloth clamp for, T. W.

France ...ueuieeeieeeeeeeeocanananaenann 943,067
Theodolite, etc., I. H. Cooke.............. 943,063
Thiosalicylic compound and making same,

E. Munch .......c.ciiivuinann. 943,561
Tlmmg and ignition device, W. -

942,936
Tin scraps and producing tin compounds

tinning, 0. K. Zwingenberger 943,508

1 Tire, P. W. Litchfield 943,358

Tire armor, S. S. Childs
Tire, automobile, I.
Tire, automobile, W.
Tire, automobile, C.

Tire, elastic, A. Bonnaz ............0c.... 42,881
Tire, pneumatic, A. F. Angelicola ........ 943,371
Tire, pneumatic, A. Latimer 943,640
Tire protector, C. E. King ......... 943,026
Tire protector, J. Richardson ..... 943,463
Tire supporter, Coate & Saris... 943,341
Tire, vehicle, T. H. Banks.... 943,173
Tire, vehicle, T. W. Lucke.... . 943,430
- Tire, wheel, H. L. McDuffee 943,446
. Tires, apparatus for manufacturing wheel,

J. K. Williams .......0.ci0iiiiiil, 943,054

Tires, woven wrapper for, J. Marcet y Marti 943,557
Toaster, H. P. Knoblock ........i00uuuuun. 943,555

i .. 943.483
943,087

Tool holder, A. F. Liden .
Tool holder, C. B. Wells ... 943,499
Tooth, artlﬁcm] J. W. Ivory 943,354
Toy, P. Phillips et al....... 943,456
Toy, B. B. Exline et al 943,528
Toy, J. G. Sinclair .........
Toy, basket ball, E. S. Staples.....
Toy, mechanical, E. J. Pearce......
Toy, sounding, M. P. Exline et al..
Track sander, H. Vissering ........ ..
Track sander, D. Tauriello .........cccun..
Transformer furnace, E.

et al. ...t
Transmission mechanism, E. Bonneau.....
Trestle, folding, E. F. Whitehead..........
Triangles, apparatus for solving spherical,

French & Frederick .................. 943,532
Truck, hand, G. D. Parker................ 943,265
Trunks, skirt supporting attachment for

wardrobe, A Moorman............. 943,154
Truss frames and the like, cushioning de-

vice for, J. S. E. Freel................ 943,244

- Tube. See Collapsible tube.
- Turbine blading, F. Hodgkinson .....
_ Turbine, elastic fluid, F. Hodgkinson..
: Turbine, elastic .fluid, W. J. A. Londo
- Turbine, elastic fluid, C. Roth.

- Turn table, G. A. True........

943,347
943,349
943,359
943,465
943,491

- Turpentine hack, N. B. Stone... .. 943,050
: Type casting and composing machine, W.
! G. White ....... ...t 943,612
Type, plates, etc., machine for sawing and
trimming, G. H. Vining .............. 913,129
Typewriter, justifying, W. G. White ..... 943,502
- Typewriter keyboard, S. W. Rowell....... 943,466
. Typewriter touch key finder, G. A. Cage.. 943,108
| Typewriting machine, T. J. C00........... 43,141
Typewriting machine, H. G. McCoo 943,444
Typewriting machine, H. 8. McCcrmack 943,445
Tyvograph a] paratus, C. F. Blacklidge |

Umbrella and the like, A. Friedlaender.
Universal jcint device, J. Simon............
Vacuum cleaner, J. N. Whitehouse........
Vacuum cleaning apparatus, J. F. Lacock. 943 424
Valve, automatic air brake retaining and
release, D. F. Knerr ..........
Valve, automatic cut-off, J. Miller
Valve, car sprinkler, E. C. Perry
Valve, check, J. G. Parker......
Valve, drain, E. S. Stotts ..

Valve, regulating, S. A. Palmer... 94" 972
Valves, push button mechanism for ﬂush

W. J. Frost .....oiiiiiieeiiieiiinnnns 943,630
Vehicle attachment for detaining draft ani-

mals, C. Reiger .........ccivvivuivnnnnnn 943,100
Vehicle wheel, E. J. Selley 942,939
Vehicle wheel, A. Graff ..........cc0vivnnn 943,112
Vehicle wheel, H. 0. Peck......... , 943,664

Vehicles, gasoline tank for motor, R. Huff 942, 907
Velvets and like pile fabrics, machine for

pegging, F. Shaw .............000uuuen 043,167
Vending machine, coin controlled, A. Jacobs 943,552
Vending machine coin controlled mechanism,

A, JacobS ..ttt it 943,551
Vending machine coin switch, 0. Oehring,
: 943,662, 943,636
Timmons. 943,285

:Veniing machine, stamp, C. W.

" Vermin-destroying apparatus, L. Kreft 913,256
. Vibrator, A. J. Stecker ............ 943,620
' Vote registering machine, automat 3

i Boggiano ......iiiiiiiiiiiieiiiiieaann 943,378

Voting machine, E. E. Wol
|Votmg machine, A. McKenzi .9
Voting machine lock-out, L. T. Harkness. 943,017
\Vulcamzmg mold, J. K. Willliams......... 943,055
' Waffle machine, cone, A. G. & M. Andalaft. 943,293
! Waffle packing case, cone, A. G. & M. And-

i FE 1 3 943,292
' Wagon bolster, log, J. T. Warren......... 943,493
- Washing, fruit canning, and cooking ma- .
chine, combined, M. W. Miracle........ 943,152
‘Washing machine, G. Carlson.......... 943,177
‘Washing machine, E. C. Waring........... 943,581
Watch guard, S. RosSofsky ............... 943,271
Water curb box lid, J. J. Heimbuecher.... 943,407
! Water electrolytically, purifying, H. B.
! Hartman  .....eeeeeeeeosnosesssosnsnns 943,188
Water motor, W. J. White ............... 943,501

Water urifymg apparatus, electrolytic, H.

artman . 943,187

Water tube boiler, B. W. Clark..

! Wave breaker, J. ‘AL Rosvold, relssu . 13,056
: Weed eradicating means, B. F. & .

tt . 943,475

. 912,942

er
Weighlng machine, automatic, P. Edtbauer 943,012
WelllngHappnrstus. electric chain link, C.

............................... 943,190

. Welding compound, M. U. Schoop .......... 943,164
- Wheel rim, emergency, W. & R. L.

JenKins ...ttt ittt 942,909

" Wheel rim, vehicle, P. W. Litchfield...... 943,029

Whip and robe lock, combination, W. York 943,107
 Windill power, system of utilization of,

H. C. Busby ......oioiiiiieiiiinnnnnnn 943,000

y 5
. Window bead fastener, C. Cassleman. . 943,062
Window fastener, N. Dion ................ 943,398
Window glasses, safeguard for, E. B. Bave 942,955
|Wmdow kitchen, A. Soper 942,979
Window spring, J Hagerty 1 943,147
IWmdow, swinging, C. . 943,061
Wire, barbed, V. Hoxie 943,413

| Wire chain making machine, M 943,110
| Wire package, H. W. Struss ........ . 943,202
! Wire staple forming and setting mac! ,

. C. Osterholm  ......ciivvnvnnnnnnen 943,045
‘Wood, etc., machine for dressing and finish-
| ing, J. W. Schleicher .......... 943,046, 943,102
‘Woodworking machine, E. P. Shank....... 942,940

Work bhox and stand, S. Pecoy . 943,454
Wrench, C. E. Townsend 943,286
Wrench, S. A. Holman ........oei0uenueus 943,545

. A printed copy of the specification and drawing
-of any patent in the foregoing list, or any patent
.in print issued since 1863, will be furnished from
. this office for 10 cents. provided the name and
‘number of the patent desired and the date be
given. Address Munn & Co., Inc. 361 Broadway,
New York.

Canadian patents may now be obtained by the in-
veritors for any of the inventions named in the fore-
going lst. TFor terms and further particulars

ladlress Munn & Co., Inc.,, 361 Broadway, New
Yark.
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