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THE LAST NUMBER OF VOLUME XVII.

We give in this number a fall index cf the volume of
which this is the last issue. No doubt this will be more sat-
isfactory to our readers—those at least who preserve gtheir
numbers for binding, and probably most do—than publishing
the index in a separatesheet. The list of claims in this num-
ber will be found to be unusually full, a gratifying evidence
that dullness of business does not cripple the resources nor
abate the industry of our inventors. With a parting word of
good will to our present subscribers and a welcome to those
who begin with our new volume, we wish for all a Harpy

NEW YEAR.
- e —

COMMENCEMENT OF A NEW VOLUAE.

With the next number the SCIENTIFIC AMERICAN cnters
upon its twenty-third year. Probably no publication extant
will furnish a more complete and exhaustive exhibit of
the progress of science and the arts in this country for
the past twenty-two years than a complete file of the
ScIENTIFIC AMERICAN. It is a curious and interesting
pastime to compare the condition of the mechanic arts as
presented in some of our first volumes with that shown in
our more recent opes. During all this time, nearly a quarter
of a ceatury, our journal has endeavored to represent the ac-
tual condition of our scientific and mechanical progress and
to record the discoveries and improvements in these depart-
ments wherevermade. The result is a compendium of valu-
able information unattainable through any other means.

But the ScIENTIFIC AMERICAN has aimed not only to grat-
ify a laudable curiosity by collecting and presenting such
information, but to give practical knowledge which could be
applied to valuable uses.

We labor for the producers—the mechavics, farmers, labor-
ers—those who build up a country and make the wilderness
to blossom like the rose. We believe that the workers are
the power, especially in this country ; and while we do not
wish to detract from the value of the products of merely in-
tellectual speculators, we still think that the world needs
specially the laborer. We use the term ‘*‘laborer” in this
connection in its widest sense, comprehending he who uses
brain as well as he who employs muscle ; scientific investiga-
tion and discovery should be followed by and united to prac-
tical application.

The improvement exhibited in our past volumes will be no
less noticeable hereafter. Keeping pace with the “march of
mind ” we shall endeaver always to lead rather than to fol-
low. The different departments of our paper are managed by
those who are practically acauainted with the subjects they
profess to elucidate. “To err is human,” but we shall spare
no pains nor expense to make the SCIENTIFIC AMERICAN as
reliable in its statements as it is interesting in the variety
and matter of its subjects. There are none of our people,
from the student or professional man to the day laborer, but
will find something in every number, of present or future
value to him in his business.

g

A CHANGE AT THE PATENT OFFICE.

T. C. Theaker has resigued as Commissioner of Patents
A number of gentlemen are mentioned as candidates for the
succession, prominent among whom are B. 'I. James and
Charles Mason. Mr. Jawmes has acted in the capacity of pri-
mary Examiner in the Engineering Class for a number of
years, and has filled his position acceptably. Judge Mason
held the Commissionership from 1853 to 1857, and his whole
administration was marked with reform and ability. Judge
Macton was educated at West Point, and he jsa man of ster-
ling integrity, a sound jurist, experienced in vatent law, and
a aplendid executive officer. One thing may be relied upon.
if Judge Mason shonld receive and accept the appointment of
Commissioner, inventors will not have to complain long of
delay in the examination of their cases. The Judge is a8 in-
duetrions by pature as he is etern anpd systematic by eddds.

Soiewtife  mevican.

tion and he will have no drones about him. The work of the
office under his administration would be brought up and kept
up.

A good day for inventors and all persons having business
with the Patent Office will dawn when Judge Mason takes
the Commissioner’s chair again, and we hope the proper in-
fluences may be brought to bear to sccure hisacceptance.

—_—_— e ———
OBITUARY.

EBENEZER WiINsSHIP, died at his home in this city Dec. G,
1867, at the age of 67. A long and eminently useful although
unobtrusive life entitles his memory to respect. He com-
menced his career as a mechanic in the steam engine estab-
lishment of James P. Allaire, soon after the application of
g'.eam for the propulsion of boats and long before its applica-
tion to ships for the purposes of commerce or war. For fifty-
two years, with the exception of one or two brief intervals, he
was connected with the Allaire works in this city, and for
more than forty years he was the master mechanic and gen.
eral superintendent of the works. Probably no man now
living has had a more intimate connection with the construc-
tion of the marine steam engine in all itsremarkablechanges

48 | and improvements, or been so long employed at one engine

establishment.

James P. Allaire, the founder of the Allaire Works, died
May 20, 1858, at the age of 73. He wasan intimate acquaint.
ance of Fulton and from the engine of Fulton’s first boat, the
Clermont, took drawing3 which he used in the construction of
his first marine engines. He built the engines for the Chan-
cellor Livingston which ran between New York and Albany.
He built also the first marine engines ever constructed in this
country, which were put into the steamship Sawunnak, the
first steamer that crossed the Atlantic, and also thosc for the
Pacific and Baltic of the Collins line, which ships surpassed
in speed any before constructed.

Under such tutelage and with such advantages Mr. Win-
ship rose successively through the grades of apprentice, jour-
neyman, boss, and foreman, to the position of master me-
chanic and superintendent. Connected intimately with the
progress of marine engineering for over half a century, he
was the teacher of a large number of our engineers who now
reflect credit upen their instructor. Mr. Winship’s profes-
sional skill was unsurpassed : his ability in directing and
managing others and thorough acquaintance with the minut-
est details made him invaluable in the position he so long
honorably filled. His personal characteristics were faithful-
nesg, industry, earnestness, kindness of heart, and unvary-
ing punctuality and promptness. As master mechanic it was
his invariable rule to be at the works an hour before the
time for beginning labor to lay out the work for the hands,
getting his breakfast in winter by gaslight and returning
from dinner in time to see the condition of the work before
the men arrived. In short, he made his employers’ business
his own and neglected nothing which might contribute to
their success. He was a connecting link between the pres-
ent generation of mechanics and that which saw the begin-
ings of that great power, steam, which has revolutionized the
world. His funeral on the 8th of December was attended by
all the employés of the Allaire Worke, by many from other
mechanical establishments, and a large number of citizens.

—_— s

How to Make Intellizent Workmen==--Go and Do

Likewlse.
Mr. H O. Osborn, of Castleton, Vt., in a letter covering an
order for a club of subscribers, says:—“It may not be unin

teresting to you to learn that the last six names are those of
young men in my employ. I have myself been your subscri-
Ler for the past four years, and knowing as I did the value
of your paper, I felt it a duty I owed to my men 1o recom-
mend the paper to their notice, and the result is as above. I
am proud to think that I have so mauy in my mill who can
appreciate its worth. I hope at no remote date to send you
another list of names from among my own men, and I am
certain that if every manufacturer would consult his own
best interest he would do ail he could to place your paper in
the hands of his workmen, for I feel it to be a valuable acqui-
sition to a1l in any way connected with machines.”

We believe that employers who wish to improve the con-
dition of their employés can render them no better service
than to make each of them a Christmas present of a year’s
subscription to this paper. Send in the names early, so that
we may know how large an edition to print to supply the de-
mand, We close this Volume with over 30,000—nearly
85,000—subscribers, and we wish to commence the new with
at least 50,000, Send in your names.

- ——

The Irom=-Clads at Sea,

In his last annual report to Congress, the Sccretary of the
Navy thus refers to the cruise of the AMiantonomal to Eu-
rope and her return and of the . Monadnrock to San Francisco,
voyages the most remarkable ever undertaken by turceted
iron-clad vessels. These vessels encountered every variety of
weather,and under all circumstances proved themselves ta
be staunch, reliable eea-going ships. The monitor type of
vessel has been constructed primarily for harbor defence, and
it was not contemplated that they would do more than move
from port to port on our own coast. These voyages demon-
strate their ability to go to any part of the world, and it is
believed by experienced naval officers that with slight modi-
fications above the water line, in no way interfering with
their efficiency inaction, they will safaly make the longest
and most difiicult voysgee without convoy.

Steam, turreted iron-clads and fiffeen-inch guns have revo-
lutionized naval warfare, and foreign‘govemments, becoming’

407

to the conclusion  that turreted vessels and heavy ordnance
are essential parts of an efficient fighting navy.

THE SCIENTIFIC AMERICAN AS A MEDIUM OF BUSI-
NESS.

We seldom publish the favorableopinions expressed by our
correspondents when in their letters they allude to this jour-
nal. If we chose we could fill columns with notices similar
to those which follow.

R. 8. Miller of Logansport, Ind,, under date of Dec. 2d,
says :—

I have a club of 10 or 12 engaged, and will send names and
money about the 20th inst. I have been reading the ScIEw-
TIFIC AMERICAN for several years and frequently I find items
in it of more value than the year’s subscription. In INo. 9,
present volume, you illustrated a plan for setting steam boil-
ers. 1 was much pleased with it andshowed it to a friend of
‘mine who was about re-setting a 60-horse power boiler in hisg
machine ghop. He adopted the plan. Four week’s use of
the improved furnace provesall youclaimed for it. Myiriend
will be one of your new subscribers. Ishall, in a few days,
re-set my 15-horse power boiler according to the plan. Every
live mechanic should take your valuable journal.

The Lamb Knitting Machine Manutacturing Clo , Chicopee
Falls, Mass,, say :—

In payment of your bill please’ find inclosed draft, etc.
Please insert our advertisement every other week hereafter.
We are compelled to this being overrun with orders. Unless
they hold up we shallbe obliged to withdraw it entirely. So
much for the advantages of your medium for advertising.

C. W. Le Count, Manufacturer of lathe dogs and steam en-
gine governors,South Norwalk, Conn., writes concerning his
advertisement in these columns:

‘What business I have I can trace three-quarters of it di-
rectly to your journal.

An agent of the Hinkley Knitting Machine Co., whose in-
vention was illustrated in these columns some weeks ago,
writes :

It is now but ten days since its publication, yet without a
single advertisement in any paper I have been obliged to
engage extra asgistance to simply inclose my circulais to par-
ties, who are writing and even telegraphing for agencies and
machines, while many have traveled long distances to per-

sonally engage agencies. The Superintendent of the Com-
pany makes similar complt_zi'nﬁ -

HUNT'S IMPROVED STEA;I[ PACKING PISTON.

Engineers are aware that there are more or less objections
to the use of the ordinary spring pistons, owing to the chang-
ing tension of the springs, the necessity of frequent adjust-
ment, and the impossibility of the packing rings adapiing

themeelves to the varying pressures of the steam on the pis-
ton. A number of attempts have been made to produce a
self packing or steam expanding piston, which will act al-
ways with the pressure of the steam and the velocity of the
engine. The advantages of such a piston will be readily ap-

preciated by practical engineers, espeeially drivers of loco-
motives, working, as they neariy all do, at a very high pres-
sure of steam. The general complaint against the several
packingsin uee on our railroadsis, thet they *“ pack too tight,™

senkible of this great change, are slowly bnt surely coming

© 1867 SCIENTIFIC AMERICAN, INC.

ond rapidly wear out the ¥ings, while the only remedy has
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been, the extremely uncertain one of contracting the open-
ings by which sieam is admitted under the ring, or rings,
to expand them. The obvious objection to such an ar-
rangement is, that it allows the steam to act on the rings
with its full force during slow motion, as when a train is
starting, while if effective under any circumsatances, it will be
go only at comparatively high piston speed. The efficacy of
such a remedy, if it possesses any, is in fact inversely as the
piston speed.

Fig. 1 is a perspective of the piston itself, or the *spider,”
with its follower and its rings removed, which are shown in
Fig.2. Fig. 3 isa cross section of another form of the pis-
ton, to be presently described, but which will serve to explain
that shown in Figs. 1 and 2. Next to the core of the spider
are two narrow internal rings, A, in Figs. 1 and 3 ; surround-
ing these two outer rings, B, the cross section of which is of
L-form, as seen in Fig.3. The lips of these outer rirgs ex-
tend to the whole thickness of the piston. The flange head
of the piston, and also the follower, are turned beveling on
their edges to admit the steam around the ann.lar space thus
formed under the rings,B. These spacesare plainly exbibit.
ed at C, in Figs. 2 and 8. Both inner and outer rings are ad-
justed to the bore of the cylinder by means of the gibs, D,
and set screws seen in Fig. 1.

The section, Fig. 3, represents a modification intended for
use in vertical cylinders, if considered. necessary. The addi-
tional center ring, E, is intended to prevent leakage through
the cut in the expanded ring and over the face of the unex-
panded one, which might occur when the rings and cylinder
should become so worn that the rings, when not expanded,
should collapse aud leave the surface of the cylinder. The
rivets, F, shown by the dotted lines, are placed near the cuts
in the L.rings, and are intended to hold the outside and in-
side rings together at that point, and prevent any tendency
on the part of the latter to collapse and let steam under that
part of the L.rings. Probably, however, if the packing is
properly constructed and adjusted in the firat instance, these
devices will be unnecessary. In horizontal cylinders the
weight of the piston, if properly supported on the set screws
and gibs, will accomplish iliese objects, if thie cutg in the L-
rings are placed near the bottom side of the cylinder. The
steam enters the annular space between the beveled edges of

the spider flange and follower and the inner periphery of the
overhanging part of the L.rings, and acts only on that part.

Patented by Nathan Hunt, Sept. 17, 1867. For further in-
formation address the pateutee, or Sharps, Davis & Bonsall,
Salem, Ohio, who will furnish piston heads to order on re-
ceipt of size of cylinder and piston rod.

— -
Amprovement in Hand Drills.

There are frequent occations in a machine shop wherelight
drilling is required on work it is inconvenient to bring to the
lathe. For this the Scotch cr ratchet drill, if the job is heary,
is employed, and if light, the breast drill. The placing and
working of the former consumes considerable time, and the
labor of drilling with the breast
drill is excessive and exhaus-
ting. It is difficult aleo to hold
the instrument so steady as not
to cramp and break the drill.
The combination of the drill
with tongs and a pivoted bed
piece, asseen in the engraving,
obviates these objections.

To the lower jaw, A, ofa pair
of tongs is pivoted a platen or
bed. B, having a hole through
its center, which is continued
through the jaw for the passage
of the drillings. The upper jaw
is formed with a circular flange
on which is mounted the cir-
cular or disk.like base, C, of the
drill frame, D. This, with the
frame, is secured on the jaw of
the tongs by means of two
screw bolts—one seen in the
engraving-—passing through
the jaw and screwing into the
base of the drill. These bolts pass through semi-clrcular or
segmental slots, by which the drill frame can be swung
around at different angles to the tongs, to adapt itself to
the convenience of the workmar and the requirements of

the work. If desired, the crank by which the drill is driven |

may be used on the upright spindle, E. It will be seen that
the pivoted base or bed, B, willailow the work to adapt it.
self always to the line of the drill.

In operation, the work being placed between the drill and
platen, the left hand presses the handles of the tongs to-

gether, while the right turns the crank ; the feed is thus.

graduated wholly by the pressure of the hand. No further
description is required for understanding the construction or
operation of this tool. Patented by F. Nevergold and George
Stackhouse, June 19,1866. Applications for the whole right,
or for territorial rights, shou!ld be addressed to the latter at
Pittsburgh, Pa.

—_— ew—

COMMISSIONER OF AGRICULTURE.—The Senate on Friday,
the29th ult,, confirmed the nomination of the Hon. Horace
Capron as Commissioner of Agriculture to fill the position
made vacant by the death of Isaac Newton, the former head
of the Department.

—_——-————————————

It is estimated that 10,000,000 feet of sawed lumber is
frozen up in the docks at Bangor, Maine, three fourths of
wwhich ie sold and waiting shipment.

Srientific dmerican,

Gorrespondence.

T'he Liditors are not yesponsible for the opinions exrpressed by ey tvs-
respondents.

Improved Method of Securing Cutters on Boring
Bars.

MEss®s. EpiTors :—Thinking it may be of use to some of
the readers of your invaluable paper, I have taken the liberty
of sending you a sketch of a new mode of securing the cut-
ter in a Loring Tar or pm drill. Where the cutters are se-
cured, as usual, by a
key, all mechanics
know that it is very
difficult toseta cutter
twice alike ; and the
. notch, which is filed
> in the cutter, to pre-
vent it from moving
endways, is a great
gource of weakness,
often causing the cut-
ters to crack in hard-
ening, as wel] agafter
they are put to work. The inclesed sketch will explain it-
self :

A is a cutter, and B a collar, screwed upon the cutter bar,
C. The edge of this collar fits into a notch on either end of
the cutter, as shown at D, thus leaving the cutter as strong
as possible at the center, and giving it a solid support at the
point where support is needed, and at the same time insur-
ing its always coming alike.

Brooklyn, N. Y. THEOCDORE L. WEBSTER.

[The device seems to be eminently well calculated for the
support of the cutter on a boring bar, and i8 applicable, with
but slight modifization, to a pin or “ teat ”’ drill. Machinists
will readily perceive its operation and excellencies.—EDs.

—_—————————————
Tides and Their Causes.

The phenomenon of the daily tide¢s of our seacoasts and
tidal rivers is attributed to the attraction of the moon upon
the earth—that the moon draws the earth towards it, and
that in drawing the earth towards it, it bulges u p the water
of the ocean on the side presented towards the moon, and
drawing the earth and water thus on that side, also draws
the earth away from the water on the oppnsite side of it, and
thus leaves the water bulged up on Ziat side, and in doing all
this the effect comes after the cause some three hours, which
is termed “the tide lagging behind.” Now if we knew, per
ge, what attraction of gravitation was, and that it produced
this anomaly of force, there would be nothing to question in
the matter. But as we only know by attraction that it-means
drewing to, it is impossible to reconcile the theoryof the tides
ag they run to the attraction of the moon. If the moon isso
potent in drawing up, why does it not draw a bulge on the
inland seas—our great lakes? I will not discussthe question

NEVERGOLD & STACKHOUSE'S TONGS DRILL.

of the moon’s Apogee and Perigee—its different velocities in
different pasts of its orbit, as laid down by the law of Kepler,

or whether it turns once on its aXis in a month, or not, as
either theory will answer for its phases, as well as for the
face of the “Man in the Moon,” but I will endeavor to give a
more ratioral theory for the phenomenon of the daily tides.

The earth revolveson i.s axis and makes a revolution every

twenty-four hours, and this moves its equatorial surface near-
ly a thousand miles per hour. Now the water on its surface,
covering about threefourths of it, and being more mobile
than the solid earth, is, by centrifugal force, made to roll
around the earth, the same as the water is made to move
around the grindstone when in motion, a thing familiar to
every body that usesthatinstrument. Inthe Southern Ocean
this motion of the water is so well known to mariners who
double Cape Horn in sailing from San Francisco to New York,
that they now run considerably lower down in order to ride
this tide eastward, than they did in former times. Here then
we have one fact of water tide more comprehensive, at least,
than the tractive theory of the moon. We have also the fact
of two great promontories in Capes Horn and Good Hope.
where this great tidal wave must strike against, and they
produce constant oscillations of the water to and fro, and
produce gurgitation and regurgitation in all the gulfs and
rivers that line the coasts of the Northern, or more properly,
the Land Hemisphere. These gurgitations swell the water

highest in the places where the seas become the narrowest,
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ag the more northern latitudes. In addition to theso daily
oscillations of the water, there are constant eddy currents,
denominated “ Gulf Streams,” all agreeing in their courses
and motion to this theory of the ocean tides.

When our present received tide theory of moon attraction
was first laid down, the fact of the water of the great South-
ern ocean roling round faster than the solid parts of our
planets was not known. Smith, in his Physical Geography,
says, “ The tidal wave flows from east to west, owing to the
earth’s daily rotation in a contrary direction.” Here he is
unintentionally correct, because the water siriking these pro-
montories of tiie two great capes, is hurled back, and not,as
he assumes, that the great ocean wave is moving from east
to west. The United States government sailing charts lay
down the fact of this great ocean wave moving from west to
east, south of the capes, and the ships coming from the Pa-
cific to the Atlantic ocean take advantage of this, and ride
the sea at the rate of over twenty knots per hour, by follow.
ing the routes laid down in Maury’s charts.

The old philosophy of the crystalline spheres was not more
at variance with the correct motion of the stars and planets,
than the moon theory of the tides. In their dilemma to ac-
crunt for the retrograde motions of the plapets, they denomi-
nated them wanderers, straggiers, because they would not
march with the “ music of the spheres.” In the moon theory
of the tides the lunar satellite is made to pull and push at
one and the same time, which is entirely &t vaiiance with
the philosophy of force.

There is nothing in the heavens, nor in the earth, that
proves to us positively that the sun holds the planets, and
the planets their satellites, by attraction, a3 we are taught
that the moon attracts the water of our world. We see that
all terrestrial bodies tend toward the center of theearth,and
we call this gravitation; but we cannot see how a body
moves around the earth without falling on it, by this law.
We say in dynamic philosophy, that bodies move in the di-
rection of least resistance, and ¢%a¢ we can poeitively under-
stand ; but what force per se is, we do not know. Itisalways
better for us to explain phenomena by positive known laws
and motions, than by any that rest merely upon conjecture.

Lancaster, Pa. JNo. WISE.

—— PG
The Great Hoosac Tunnel,

MessRs. EDITORS :—In No. 23, Vol. XVIL, of your paper, is
an article upon the Hoosac Tuncel, but made up from data
nearly a year old, and consequently not correctly represent-
ing the tunnel as it is at the presont time, Your conclusions
of course were based upon the same data; but during the
past year, and especially during the past five months, much
greater progress has been made than ever before upon the
work, and a knowledge of what has been done since the last
report was issued will, I think, give you a different impres-
sion of the time required for its final completion.

Referring to the profilo in that number of the Sciexn-
TIFIC AMERICAN, the followirng are the distances to tle vari
ous points where the work is being prosecuted :

Distance ﬁ'om east end to centralshaft.... «. 12,837.294 feet.

centralshait to west shaf 97T41.07% ¢
i “: west shait to new shaft.. 90

ne v shafr, t¢ well No, 4
weil No. 4 to pier~..

s .“

" “ «“

cast end to pier*

.......................... 25,051,341
* The inscrument picr is 4 feet west of the present west end of the tunnel.
The following are the lengihs of the headings at the vari-
ous points of the work, Dec. 2, 1867 :

Lengtln nf east end heading
Wi En. shft. 2ast hem in
85 e west heum

* wyeri end beelding.,

Totallength of Deadingd.c.uiiiiiiiiiiiiiiiiiiiiinnniienn, i
B 1« - ]

or 3,396 miles of hezding yet to Le made, of whw.: 1,218.975
feet are between the wwest end and the west shaft, and
16,714.366 feet between the west shaft and east end of the
tunnel.

The central shaft is down 583 feet, and well No. 4 is down
150 fest.

The progress for the month of November, 1867, was as

follows ;
Eastend headin

bimin. & {‘ruBlJfouT.

126.00 feet,
8900

West shait, east heading. . .C0
West headiag. 5,00 ¢

Westend...oovrniiiiiinnnnnniian.. 20,00

Total for the month of Jovember,....oovcveiinneniiiiiiaa. 184.00 ¢

Thirty feet of brick arch were completed during the
month at the west end, making a total of 518 feet of brick
arch completed to date.

The progress for the last six months has been as follows:

Rest end . . 00 fe
West B!lnfr. easf heading . !:;-!"r.n fect.

West end..

Total,fro“n June 1, to Dee, 2.
[C for the prevmus 51X 10N ths.

“
"

¢
1

1,395.C0

“
“

.. 632,00
202100 *

“ “

¢ year ending Dec. 2, 1877
The new shaft has been sunk, and at its foot are the pumps

which, together with those at tho west shaft, are now throw.

ing out between 900 and 1,000 gallons of water per minate.

During the last month great quantities of water were
struck at both headings of the west shaft (70 gallons per
minute at the east heading in one day), and the work was
stopped in consequence, which accounts for the emsll pro-
gress st this point. A new pump 01,000 gallous per minute
capacity will be at work, in addition to the above. in a few
‘days, and the work can then go forward with increased ra-
pidiry.

Well No. 4 is an artesian well, which is now being carried
down as ashatt to afford two mure faces to work from. Its
depth will be, when finished, 215 feet, its dimensions 8 by 8
feet.

At the rate of progress for the past year it will require but

eight’years atd ten monthe to pierce through the mountain,
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