Scientific

American

Jexs 10, 1903

¥ =
AT .
eries,.
— s ECEETEREES S S

HINTS TO CORRESPUONUENTS.

Names and Address must accompany all letters or
no attention will be paid thereto. This is for
our information and not for publication,

References to former articles or answers should give
date of paper and page or number of question.

Inguiries not answered in reasonable time should be
repeated; correspendents will bear in wind that
some answers require not a little research, and,
though we endeavor to reply to all either by
letter or in this department, each must take
his turn.

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

8pecial Written Information on matters of personal
rather than general interest cannot be expected
without remuneration.

Scientific American Supplements referred to may ke
had at the office. Price 18 cents each.

Booksireferred to promptly supplied on receipt of
price. .

Minerals sent for examination should be distinctly
marked or labeled.

(9648) L. XK. asks: Will you Kindly
tell me through your valuable paper which
way the compass points south of the equator—
to the north or to the south pole? A. In
both hemispheres the magnetic needle points to
both poles, except for the declination of the

and Que

!method of calibrating volt and ampere me-
ters without the aid of another volt or am-
meter? Would the following method answer?
Place two 220-volt lamps in series on a 220-
. volt light circuit, causing a 110-volt drop in
each lamp. Connect the voltmeters in shunt
with one of the lamps, and add or take off
- enough resistance from the meter to make it
read 110. Place four lamps in series, and
shunt the meter with one of them to get 55
volts. A. You can determine several points
on the scale of a voltmeter in the manner you
describe by the use of lamps in a rough way,
but the voltage of the circuit and the voltage
of the lamps are neither of them to be relied
upon to any great degree of accuracy. If one
cannot do better, this way is better than noth-
irg ; but in a great city it should be possible to
graduate a scale by comparison with that of a
reliable instrument. Standard lamps can be
had from certain parties which test and guar-
antee them to be of the rated voltage. 2. Have
you any publications that deal with practical
measuring instruments? A. We can furnish
:you Reed’s ‘“American Meter Practice” for $2.
It is a recent and reliable work on this sub-
ject.

(9653) J. W. asks: 1. How is bicycle

riding explained? DBy what laws does a man
balance himself? A. A bicycle maintains its
upright position upon the same principle that

needle. That the north end of a needle should
point to the north pole necessitates that at
the same instant the south end should point
toward the south pole. Along the line of no
magnetic declination this is actually the case.’
The needle points to true north and true south.

(9649) F. B. B. asks: Would you
please answer through ycur columns why any
change in the number of magnetic lines of force
passing througlh the spaces inclosed by a coil
of wire produces a current of electricity in:
that wire? A. The reason why a change in
the magnetic condition of a space produces a
enrrent of electricity in a conductor in the
same space, is to be found in the theory of the
ether of space. The ether is subject to stresses'
which produce various effects in vibrations,
vortices, and currents. To the vortices are at-
tributed the magnetizing power of the ether ;
to the difference of potential set up in vari-
ous ways is due the flow of electricity. A
change of magnetic condition has been found to
be an occasion of a fiow from a point of higher
to one of lower potential. This is an electric
current. If there is a wire there, it will usual-
ly take the wire in its path, otherwise it goes
through anything it can break through, as in
the case of a stroke of lightning. A change
in the magnetic lines of force produces a simi-
lar effect in a small way in our apparatus, and
thus we have a current of electricity whenever
the number of lines of force inciosed by a coil
of wire are changed.

(9650) L. A. T. asks: Will genuine
amber burn? A. Amber burns with a pale
vellow flame, with a good deal of black smoKke, :
evolving an agreeable odor, and leaving a black
mass of carbon behind. As it is about 79 per
cent carbon, and 10.5 per cent each of hydro-
gen and oxygen, it is evident that it must be
combustible. We should infer the same fact,
from its origin. Amber is a fossil gum, partly
scluble in «alcohol and ether ; since it frequently
contains insects, it must have been a viscid
liquid when these were entrapped to their
destruction. Imitation amber may be made
with the insects in place as in the genuine arti-
cle, although in the genuine amber the insects
are usually of extinct species. 2. Is there
any imitation of amber that can be electrified,
so that it will pick up bits of paper as amber
will? A. Since most gums and resins can be
electrified by rubbing, it is probable that imita-
tions of amber may be electrified. 3. Kindly
give me an infallible test by which the genuine
article can be identified. A. Amber contains
nearly 90 per cent of a resin which resists all
solvents, called succinite, and 2% to 6 per cent
of succinic acid. There are also two other
resins soluble in alcohol and ether, besides an
oil. The determination of these by analysis
will determine the substance to be amber.

(9651) N. H. asks: Will you Kkindly
answer in Notes and Queries column the fol-
lowing: A doctor uses an X-ray machine when
examining patients, and claims to be able to see
sore spots and small ulcers on lining of stom-
ach and hepatized spots on lungs, also sores
on other internal organs. I have looked
through two different X-ray machines, but
could only see the bones and flesh. The bones
cast a dark shadow, while the flesh cast a

lighter shadow. 1 could not distinguish one
organ from another. Which is right? A. We
would beg to refer you to the note in the

SCIENTIFIC AMERICAN of March 11, 1905, page
208, for a partial answer to your inequiry as to
the possibility of distinguishing diseased con-
ditions in the interior organs of the body by
means of X-rays. We have seen the proof of
the correctness of this means of diagnosis, and
have the skiagraphs of such conditions in our
possession. The lungs, stomach, Kidneys,
bladder, and liver are susceptible to this mode
of examination. Whether the physician you
have in mind is sufficiently experienced with
these rays to use them for this purpose we do
not knew. It is certain that a large experi-
ence is necessary. We have many times tried
to have persons see things on the fluorescent
screen which were perfectly plain to us, but
which they could not distinguish at all.

a pendulum maintains its plane of oscillation,
or a rotating wheel maintains its plane of re-
tation. This is most clearly illustrated in the
Foucault pendulum and the gyroscope. As long
as the bicycle is moving, it wi"™ not fall over.
2. Scientists claim to find the shape of the
earth by the pendulum. This would all be very
well if the density of the earth were the same
in all of its parts, but as that is very im-
probable,
these measurements are also very improbable.
Is there any way of correcting these results?
A. The time of vibration of a wendulum de-
pends upon the intensity of gravity
place where it is hung and swung. The vari-

. ation in density of the earth is not great, and

the mean density is known to sufficient accu-
racy. It is not probable that the results of
pendulum measurements are greatly in error,
or in error at all beyond the variations as-
signed as the limits of the determination. We
have no better way to determine the form of
the earth than by the pendulum, and measure-
ments of meridians. 3. In looking over sev-
cral cyclopedias for the article Parallax, I find
that astronomers do not make any allowance
for the motion through space of the solar sys-
tem and of the star whose distance is to be
measured. Do they really make any allow-
ance for these motions? These motions cer-
tainly influence the parallax. A. The proper
motions of some stars are known, and can be
allowed for when these stars are observed.
This is so little that it cannot affect the paral-
lax to a sensible amount. The nearest star
is 4 1-3 light years distant from us. The sun
is 8 minutes and 19 seconds from us in terms
of the velocity of light. The annual parallax
of the nearest star is
arc; its distance is 25,000,000,000,000 miles.

. The variation of its parallax due to the motion

of the sun in a year through space is not ap-

preciable. 4. We are Dbothered here with
alkali water. Is there any way of making such
water drkable? A. Without an accurate

chemical analysis of your water, it is impossi-
ble for us to express any opinion. The gques-
tion of the purification of drinking water is
always a somewhat difficult one, and it sel-
dem happens that impure water can be much
improved without considerable trouble and ex-
pense. In case you have not tried it, however,
we would suggest your boiling the water for a
period ef about twenty minutes. With some
waters this will cause a sediment to ferm,
which when allowed to settle, removes many of
the impurities with it.

(9654) J. D. asks: Can you give me
in your gquery department of your paper, data
for a small jump-spark coil, such as is used
on gasoline motor cycles to explode mixture?
Using four dry batteries for the primary exci-
tation. Writer has several pounds of No. 36
B. & 8. silk-covered copper wire. Can this be
used on secondary? A. A strong and reliable
spark can be made for gas ignition with a coil
of the following proportions: core length 7
inches, diameter 3 inch, made of No. 20 iron
wire, B. & S. gage. Primary of three layers
of No. 14 copper magnet wire, cotton covered.
Secondary 1 pound No. 36 silk-covered wire.
Condenser of forty sheets of tinfoil, 4x6
inches. The insulation of the secondary should
be very carefully attended to. ‘Failure here
will cause a loss of the whole.
the work are given with great fullness in Nor-
rie’s “Induction Coils,” which we can send you
for $1.

(9655) H. J. B. writes: In reading of
the applications of electricity in the treatment
of disease, I find a statement which seems a
little at variance with some others that I have
noted. Tor instance: @ne, after connecting
forty large Columbian dry cells in series (each
one giving about 15 amperes), says he was sur-
prised to find an output of 1,600 milliamperes.
Now, when the inspector of the telephone
comes around, he applies an ampere meter, and
from three small cells shows an amperage of 6
or 8 amperes. If I understand the term, a
milliampere is 1-1,000 = 0.001 of one ampere.
What becomes of all the rest of the electricity,
and why do they measure one set of cells with

(9652) C. K. asks: 1. Is there any

the fractional meter, and the other set with

it seems to me that the results of:

in the-

75-100 of a second of;

The details of

the full measure? As I am a constant reader
of your paper, I shall be pleased if you will
give me a little more light on this matter. 1
am thoroughly conversant with the fact that
we can seldom take out all that we put inte
the dish; some will stick to the sides, and
there are various ways of loss. DBut it seems:
that in this case there must be something that
I am a little behind in, and thus I refer to.
you. In a certain catalogue, I find a descrip-
tion of the Laclede cell or battery, saying
| “Connected with a faradic coil with milli-

. amperemeter in circuit, it ran the coil 300
"hours, giving a TO-milliampere current; on
"short circuit it gives one ampere; its

1

 voltage will average 1.5 A. You are cor-
rect in saying that a milliampere is a thou-
sandth of an ampere. Thus 1,660 milliamperes
are one and six-tenths amperes. It would be
quite as well to express it in that way. DBut
physicians are in the habit of using milliam-
'peremeters, and so fall easily into thinking in-
the smaller unit. As to the output of cells:
The large current can only be realized on
short circuit, that is, with no external resist-
ance, and even then a number of cells in series
will not give a very large current, or number
of amperes. In the case you cite, forty cells
in series gave only 1.6 ampere, when one alone
will give 15 amperes. The current is cut down
to a tenth of the full current of one cell. This
is because of the increased resistance in series.
Increasing the number of cells in series does
not give more current unless there is a large
external resistance. With a small external re-
sistance it is better to put the cells in multi-
ple for larger current in amperes. As no data
for the various resistances are given in your
citations, we cannot present any numerical so-
lution for the different cases, but doubtless this
could be done with a full knowledge of the
" conditions.

(9656) H. J. F. asks: Will you please
tell me if a piece of paper 8 inches x 8 inches
can be cut so that it will cover a surface con-
| taining 65 seuare inches? IZxplain if it can be
done. A. A piece of paper 8 inches x &
inches contains exactly 64 sequare inches of
area. DBy cutting it you cannot make the area
any greater. Therefore, by no conceivable
means can it be made to cover a surface con-
- taining 65 sequare inches.

(9657) J. G. P. says: 1.1 want to
put a slide-valve engine about 900 feet from
the boilers. The lead pipe to engine is 3
inches. Should this lead pipe be larger? If
so, should it be larger all the way, and how!:
much larger should it be? With high-pressure |
boilers, should the engine h&ve a receiver or
separator? A. It will be considerably cheaper
to use a 3-inch pipe all the way from the
boilers to the engine than to use a larger size;
and although there will be a considerable drop
probably in pressure between the boiler and
the steam chest of the engine, we do not think
that this would cause sutficient annoyance to
warrant the additional expense of the larger
pipe, unless it i« desired to have the engine
develop the maximum power that it is capable
of generating. In the latter case, a 4-inch
pipe would be better. A steam separator of.
liberal size should be placed in the steam pipe
close to the engine, but a recei ‘er is not neces-

sary. 2. In putting a crankpi: in a large en-
gine, is shrinking the best .nethod? If so, !
hew hot sheuld the disk be heated? How is

the best method te heat? Will it hurt the,
disk, or is there any danger if it gets hot
around the main shaft? Could you crack the
disk in shrinking the pin in? Should it cool
itself, or should there be anything used to cool
it? A. Ilydraulic pressure is the best means
of securing a crankpin in a large engine. If
this is not available, the next best plan is to
have the crankpin slightly tapered, and then
ferce it into the disk by means of a large nut.
It is possible to do this work satisfactorily by
shrinkage, but there is some danger of warp-
ing the disk slightly by unequal expansion of
different parts of the disk. If this method is
used, very great care should be taken to heat
‘ the disk slowly and uniformly, heating a con- '
siderable area on all sides of the crankpin up
to a high temperature, but one, of course, very '
much below a red heat. Care should also be:
taken to have the cooling as slow and uniform:
as possible.

(9658) A. L. T. asks: Will you be so
kind as to inform me if it is possible or im-
possible to make a so-called permanent magnet
out of a pure soft iron, i.e., a magnet, for ex-
ample, similar to the steel horseshoe magnets
as now made? Can a permanent magnet be .
made out of any iron? I do not refer to the
residual magnetism remaining in the field mag-
;nets of a dynamo when not in motion. A.
. Any iron or steel which has once been mag-
netized does not again lose all its magnetism,
except by heating it red hot. Its magnetism is
then destroyed. Good soft iron, cast or
wrought, will, however, retain but little mag-
! netism after the magnetizing force is removed.
The retentivity to which you allude is the
same property in steel as in iron. The field
magnets of a dynamo, when of iron, retain lit-
tle; when of steel, retain more magnetism. A
hard steel retains so much that it is called a
permanent magnet. It, however, does not re-
tain full magnetic saturation, but loses con-
siderable magnetism very soon after the mag-
netizing force is removed from it. It is strong-
est just after it is magnetized. From the above
it will be seen that a magnet cannot be made
of iron which deserves to be called a perma-
nent magnet.
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PracTicaL SANITATION. By George Reid,
M.D.,, Ph.D. With an Appendix by
Herbert Manley, M. A. Cantab., M.B,,
Ph.D. Philadelphia: J. B. Lippin-
cott Company, 1904. 8vo.; pp. 351;
numerous diagrams. Price $2.

That this handbook on practical sanitation,
for sanitary inspectors and others interested
in the subject, is of value is shown by the
fact that it has reached its eleventh edition.

iThe author is an expert on the subject, and

has gone into it in great detail. Among the
subjects treated are Water Supply, Drinking
Water, Pollution of Water; Ventilation ana
Warming ; Sewerage and Drainage; Sanitary
and Insanitary Works and Appliances ; BDetails
of Plumbers’ Work; Sewage and Refuse Dis-

‘posal ; House Construction ; Infection and Dis-

infection; and TFood. The addition of the
Acts of Parliatnent relating to public health
in England and Wales is useful as an example
of the highest form of sanitary legislation.

By Vinton A.
Barta Press, 1905.

TELEPHONE DEVELOPMENT.
Sears. Boston:
8vo.; pp. 121.

%he object of this pamphlet, which is new
published for the second time, is to encourage
the develepment of the telephone by showing
conclusively that better service and lower rates
are already being enjoyed under competition.

"That such service and rates are being furnished

to-day on a large scale by telephone com-
panies independent of those opcrating under
the Bell patents, and in successful competition
with the latter, besides making attractive earn-
ings at rates which the Bell companies have
is demonstrated to the
satisfaction of all. One of the most interest-
ing facts brought out is that the most im-
portant improvements and the most modern
high-class apparatus are to-day controlled by
independent companies. Telephone conditions
in various cities throughout the country, the
investigation of the telephone (rust, telephone
securities and finance, etc.. are thoroughly dis-
cussed. A map showing the independent tele-
phone toll lines in New York, New Jersey, and
Pennsylvania is one of the useful features of
this pamphlet.

CALCAREOUS CEMENTS: THEIR NATURE,
MANUFACTURE, AND USES, WITH SOME
OBSERVATIONS ON CEMENT TESTING.
By Gilbert R. Redgrave, A.I.C.E., and
Charles Spackman, F.C.S. Philadel-
phia: J. B. Lippincott Company,
1905. 8vo.; pp. 310; 63 illustrations.
Price, $2.75.

As the cement industry has been completely
changed, and the processes of manufactur¢ used
in it have undergone a great revolution in the
past ten years, due to the introduction of the
rotary-kiln tube mill, as well as other impor-
tant inventions, the authors of this work, in
preparing the second and revised edition, have
had to alter it considerably. All the latest
processes used in cement manufacture, both
here and abroad, are illustrated and described ;

.and all the theories of cement reactions that

have been advanced by English and foreign ex-
perimenters are given in a chapter on the
Analysis of Cement Mixtures. All information
of value regarding the cement and concrete

- industry will be found in this book, which we

heartily recommend to all interested in the

subject.

AN OUTLINE OF THE THEORY OF ORGANIC
EvorLuTioNn. With a Description of
Some of the Phenomena Which it
Explains. By Maynard M. Metcalf,
Ph.D. New York: The Macmillan
Company, 1904. 8vo.; pp. 204; num-
erous illustrations. Price, $2.50.

In this book, which is the outcome of a se-
ries of lectures given by the author before the
students at the Woman's College of Baltimore,
the author sets forth Bbriefly the theory of
evolution and describes some of the phenomena
which it explains, after which he discusses
the relation of mankind to evolution. The
book serves as an introduction to this great
theory, and gives a comprehensive outline of
t, together with sufficient illustration to tempt
the reader to seek fuller knowledge of the
many interesting phenomena relating to it.
Although organic evolution seems to be satis-
factorily established, there is far from a satis-
factory knowledge of the factors which are
at work to produce it, and especially are we
ignorant of the manner of their operation.
The author avoids discussing the more doubt-
ful equestions, but merely gives an outline of

- the apparently well-established facts as to the

theory and some of its important corollaries.
In the three cases where there is a general
difference of opinion upon a fundamental
point, namely, regarding the degree of ef-
ficiency of natural selection, inheritance of the
effects of use and disuse, and evolution and
sexual selection, Mr. Metcalf has given the
divergent opinions and what seems to him the
safest conclusion. The third point mentioned
he has illustrated abundantly with pictures,
showing some of the phenomena about the ex-
planation of which *‘here is so much difference
of opinion. Color in animals is the subdivi-
sion of his work to which the author has given
the most attention, his reason being that these
phenomena might be readily observed by any
person in any locality. The first section of
the book deals with the theory of evolutlon,
and the aeeond section with the phencinena
explained by the theery. The boek ja 1llua-
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trated with 101 full-page plates, a number of

Scientific American

which are in colors, besides some 46 ﬁgures.J
It is printed in large type on fine paper, and |
will be found a very instructive and entertain-
ing introduction to the study of evolution.

ApPPLICATIONS oF THE KINETIC THE®RBY TO
GASES, Varers, PURE IL.iQuIiss, AND
THE THEeRY er SeLUTIeNs. By Wil-
liam Pingry Boynton, Ph.D. Assist-
ant Professor of Physics at the Uni-

versity of Oregon. New York: The
Macmillan Company, 1904. 8vo.;
pp. 280. Price, $1.60.

The Kkinetic theory, which may be regarded -
as a special or specialized theory of heat, is
most thoroughly discussed in the present vol-
ume. While any adequate treatment of this.
theory must be mathematical, and while the
majority of sueh discussions are extremely so,
the theory itself is of interest specially from .
the fact that it is fundamentally a physical |
one that attempts to present to the imagina--
tion the mechanism by which things take place.
As the Kkinetic theory is a physical theory, it
has to face not only the problems of the gas-
eous state, but also of the liquid and solid:
states, and of mixtures and solutions as well
as of pure substances. It is, therefore, desir-!
akle to present a treatment of as large & scope .
as possible, and this the author has attemptedi
to do, and has succeeded very well. The book
contains all the latest information regarding
the Kkinetic theory, and will be found valuable
to students and others interested in the same.
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Bearing, self-alining, 1. Deutsch 791,086
Bearing, ventilator shaft, Carpenter
BaKer ..vviiiiiiiiieineaiienceanoanans 791,244
Bed and cradle, combined folding, C.
BaKIrow ..iceeiiiiiceenecntaceaannaans 791,069
‘Bed, invalid, W. C. Sennett .......eceeee. 791,295

Beds or other articles of furniture, frame-

work and spring system for, H.

Sherrard  .....viiiiieiierocieicinnnes . 791,297
Bedstead, ®. W. Whitaker ....... 791,388
Binder, temporary, G. C. Shepherd. 791,296

Blasting purposes, wadterproof explosi

for, Keith & Boyd ............ 791,100
Blower and exhauster, rotary, .

GIEEN tuvuiviervoeenrososesasososonsns 791,147
Boat or launch, J. C. Burcher ... . 791,242
Boat or launch, electric, H. Page 791,285
Boiler blow-off mechanism, W.

Keen, Jr. ..oiiiiiiiiiiiiiiaiiiancenns 791,358
Boiler setting, steam, M. J. McCarthy..... 791,281
Booster sets, means for protecting, F. L.

ST ) o< 791,220 ,

Bottle closure, H. S. Brewington

.. 790,882 ;
Bottle drip receptacle, J. H. Jerich

Bottle, non-refillable, J. C. Condo ........ 91,136
Bottle stopper fastener, 8. H. Patterson.. 791 108
Bottles, flasks, etc., manufacture of, .
Boucher .......cciiiieiineancrenaannns 791,240
Bottles or other vessels, stopper for, G.
................................ 791,061
Brake hanger, W. H. Wilkinson . 790,991 |
Brake shoe, J. R. Cardwell ............... 791,181
Brake shoe and step connection, combined
vehicle, A. Hawk ........... 791,419

Breast dnl] P. H. Jaegers . 791,267

Brick machme, W. P. Grath 791,262 :
Brick or artificial stone, . i

Kwiatkowski 790,904 -
Brick press, E. D. Church 791,007
Bridle blind, D. A. High........ 790,897
Bronzing machine, M. Fritsche ... 791,337
Brooder, poultry, E. F. Hodgson 790,898
Broom and brush holder, J. Hutehi 791,422 |
Buckle, A. F. P. Stenzy ........ . 791,053
. Builder’s block, G. J. Roberts ............ 791, 291
Building block for cylindrical structures,

F. T. Hellyer ......cciuieeineeneannans 791,194
Building blocks, machine for the manufac- |

ture of hollow, F. W. Hagloch........ 791,417 1
Building or other blocks, machine for mold-

ing, Palmer ......ccoovieiiennnns 791,207
Burglar alarm house protector, J. Lyon.. 791,349
Burial case, L. V. Rathbun .............. 790,981
Button and loop clasp, W. F. @sborne . 791,284

.. 791094

Button machine, W. .
. 790,916

H. Hargraves...
A. Pederson p

Cam, G. S. McLeod
Can top, powder, A. B. Cr

791,011 | |

Candy, making, F. H. Richards .. 790 920 |
Car brake, J. C. @ Neill ........... . 790,974 4|
Car coupling, automatic street, .

(071 . 791,439
Car doer, J. SWanson ...eeeeeeeeeeeeeains 791,056 '
Car door mechanism, Lindstrom & Streib.. 791,348
Car grab handle, railway, 8. M. Curwen.. 791,252
Car, grain, Gilleland & Charles ........... 91,092
Carbon break field switch, E. M. Hewlett. 791,095
' Carbureter, explosive engine, E. Haynes.... 791,192
Cards, game, L. Wade ..covvviiineneennns 791,118
Case. See Burial case.

Catamenial appliance, M. 8. Merkley ...... 791,354

Cattle guard, C. W. Booth

791,133
Cattle guard, Costello & Miller

. 791,323

Cement post, J. B. Flickinger 791,089

PROTECT YOUR HUMES AND PROPERTY

Badger’s Fire Extlugulsher will
put out any kind of a fire at the start.

So simple a child can useit.
Write for information.
BADGER FIRE EXTINGUISHER CO.
89 Portland St., Boston, Mass.

Progressive business men use

BATES
Hand Numbering Machine

It rrints numbers censecutively, duplicates or
repeats--changed instantly py turning poimter.
Te learn how 1t will save fer you, send for
Besklet 48 new,

BATESMFG. CO., 31 Union Sq.,New York
Curcaco—384 Wabash Avenue
Facuery, ®range, N. J,

STANDARD

ISCALES

FOR FACTORIES
Sena fer Catalogue S.
Osgood Scale Co., Blnghamton N Y.

Our Hand Book on Patents, Trade-Marks,
etC., sent free. Patents procured through
Munn & Co. receive free notice in the

SCIENTIFIC AMERICAN

MUNN & CO., 36! Broadway, N. Y.
BRrANCH OFFICE: 625 F St., Washington, D.C.

ANATOMY OF THE AUTOMOBILE
By “DR. DYKE?"”

Contains full descriptiens aud detailed mechanical drawings of arL
stauiard American autemebiles and several types of fereign cars.

Dia@rams ofF Evecrricar Conwecrions. Full descriptiens and draw- .
ings ef successful air ships. TrHREE Books 1N @nE. @ver 700 pages
and 300 illastrations. Invaluable te auto owner, erntn,regalrman,
agent and intending purchaser. Price, postpaid, £2 50. Send for |
our catalogue of auto supplies.

A. L. DYKE AUTO SUPPLY CO.
Olive and Walton Streets, St. Lounis, Mo.

—

SPIRAL SPRING

Ahsorbs all vibration. ~No jolts er rebeunds.

. Acts alike under light and heavy leads,

\ Stands the test, adds cemfort and new delight
to motering. Saves engine, tires and springs,
Will please you as hundreds of ethers.” State
make and medel of yeur car.

SUPPLEMENTARY SPIRAL SPRING CO.
4529 Delmar Ave., St. Louis, Mo.

. THE SUPPLEMENTARY

1, e P
“It Beats the Devil”

A custemer writes us as fellews : ‘[t beats the devil what a
wman will semetimes do te save meney. Twe yearsageI pur-
chased an engine of . The price was very low and I
figured T weuld net be much eut ef pecket even if the engine
was a failure, but I was wrong; I paid nearly twice the price of
the engine trying te get satisfaction eut of it. Neither could I
get any satisfactien frem the peeple whe built the engine. I
guess they figured they seld it s0 cheap they couldn’t afferd te
pay pestage answering my letters. Last year I was again at-
tracted by anether ‘something fer nething’ prepesitien and get
f cold again. I believe I new knew the difference between a
cheap meter and a geed ene. A number of your machines are
used in beats here en.the river and Iknew what they are. Send
me yeur latest catalegue and I will place order within ten days
for one of your 9 herse pewer deuble-cylinder engines.”

The abeve lctter is a fair sample of similar experiences that
constantly come te our netice. Perhaps yeu are in the same
woat. In any event, if yeu are interested in marine meters,
send 10 cents in stanps and we will ferward eur 84.page hand-
somely illustrated 1905 catalegue, Address Dept. W.

SWALLEY MOTOR CO., LTD., BayCity, Mich., U. S. A.

Member of the Natienal Ass’n of Engine and Boat Nnfrs.

The B uckeye
Air=-Cooled Engines

are fully warranted as to
workmanship and material.

The Oscar Lear Automobile Ca.,
COLUMBUS, OHIOQ.

Famous low-prlcec cal
culating machine. Rapid,
uccl-urate simple, practi-

#

in U. 8,

$Bookle( Free.
Azenis wanted.

¢, E,LOCEE MFG,c0, [
R et s szﬂInutBt Kensett, Tow!

Do You Use Chucks?

If so our catalogue will interest
you. Sent free. New styles.
New sizes. Iiberal discounts,

THE CUSHMAN CHUCK WORHS
Chucks Exclusively Hartford, Conn,
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