
410 
the structure is completed, the eye will turn with a 
sense of relief from the exaggerated perpendicular 
lines of the modern office building to the long, low 
perspective of this station, relieved at its mid-length 
by the lofty walls and roof of the waiting room. The 
exterior construction is of pink Milford granite, simi
lar to the building stone of the Boston Public Library 
and the Unt-' 
versity Club in 
New York. This 
is a p a r  t i c 
ularly ellective 
s t r u c t u r a l  
stone, and its 
soft shades of 
color are de
cidedly pleas
ing to the eye. 

Scientific American, 
enth and Eighth avenues. From the baggage room 
trunks will be taken to the tracks below by moto'r 
trucks and elevators. Cab-stands will also occupy 
this level. 

The passenger, after securing his ticket,' checking 
his baggage, etc., passes through between the smaller 
waiting room entrances onto the great station con-
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also be made, in due time, with the proposed subway 
station of the Hudson Companies' subway running up 
Shth A venue from the North River tunnels of that 
company. The northern side of the station, parallel
ing Thirty-third Street, will be assigned to the sub
urban service of the Long Island Railroad. The third 
level, which will be at a depth below the surface of 

the street cbr
responding to 
the height of 
a n ordinary 
f o u r - s t o r y  
building, w i II 
be entirely cov
ered below the 
station build
ing with twen
ty-one parallel 
t r a c k s  a n d  
t h e  i r respec
tive 1l1atforms. 
Within the sta
tion area, cov
ering 28 acres 
o f  g r o und 
space, the r e 

, will be 16 miles 
of : tracks. A 
trackage area 
of this amount 
will allord am
pI e facilities 

The main en
trance to the 
station for foot 
passengers will 
be at the cen
ter of the Sev
e n t h  Avenue 
fal::ade and op
posite the in
tersected e n d  
of Thirty - sec
ond S t r e  e t .  
Once inside the 
building t h e  
passenger will 
find himself in VIEW OF THE DW GRAND CENTRAL STATION FRO. :FORTY-BECO� STREET. 

. for the �asy 
movement b y  

a noble arcade, 
45 feet in width and 225 feet in length. On either 
side will be shops where will be displayed wares suit
able to the needs of the traveler. At the further end 
of the arcade the intending traveler will pass the 
entrance to two large restaurants, one to the left, the 
other .to the right, and will then find himself at the 
head of a broad flight of stairs leading down to the 
floor of the general waiting room. This vast hall will 
be 103 feet in width, 277 feet in length, and will have 
a clear height from.,.floo!, to ceiling of 150 feet. Within 
its spacious walls will be located ticket offices,' parcel 
rooms, telegraph and telephone offices, and baggage 
ch�cking windows, all so disposed· that a passenger 
may proceed from one to the other jn their logical 
order. Adjoin-

course, an iron-and-steel-covered area over 100 feet 
wide, which extends across the entire width of the 
building. Crossing the concourse he will be confronted 
by a series of gates, bearing signs announcing the 
destination and time of departure of the trains on the 
various platforms below at the track level. The con
course and the adjacent areas are open to the tracks, 
and together they form a great courtyard 340 feet in 
width by 210 feet broad, roofed in by a lofty trainshed 
of iron and glas!! similar in design to the famous train
sheds of the new 'stations in Frankfort and Dresden, 
Germany. In addition to the entrances to the con
course from the waiting room, there are also direct 
approaches from Thirty-first Street, Thirty-third 

electric power 
of the many hundreds of trains per day that 
will use. this station. Through trains from the 
West, after discharging passengers, win proceed at 
once to Long Island City, where the main train yard 
and terminals will be located, thus leaving the station 
tracks clear :of any idle equipment. In like manner, 
the westbound through trains, which will be "made up 
at the Long "Island City terminal, will pass thto\\gh 
the station, stopping only to take up their quota of 
passengers. The suburban service of the Long Island 
Railroad will be operated on the "shuttle" pl�n .• 'roo 
planning of the station, with its numerous entrances 
and exits independent of each other, and separating 
the incoming from the outgoing throng, was worked 

out to facili
tate, in' great
e s t  measure, 
the prompt and 
u n  i n t errupted 
movement o f  
the traffic. The 
exposure. o� the 
building on all 
f o u r  o f  i t s  
sides to main' 
a r t e r i e s  of 
s t r e e t traffic 
gives the plan 
a fl e x i b i l i t y  
which is rarely 
obtainable and 
also i n s  u r e  s 
e a s y connec
tions by under
g r 0 u n d sub
ways, with the 
future e x t  e n
sions of the 
city's r a pii d 
transit system. 
The s t a  t ion 
w i l l  probably 
be opened for 
service e a r  1 y 
in 1910. 

NEW GRAND 
CENTRAL 

TERlIIN� 
STATION. 

ing the gen
e r a 1 waiting 
r o o m  on·t h e  
west w i l l  be 
two subsidiary 
waiting rooms, 
c o r  r esponding 
in their rela
t i o n  t o  t h e  
main hall to 
the two restau
r a  n t s .  Each 
waiting r oo m 
w i ll measure 
58 x 100 feet. 
One of these is 
reserved f o r  
men, the other 
fer women, and 
each will bs, 
provided with 
every .conveni
ence for com
fort. The en
trances for car
r;ages will ba 
by way of pa
vilions located 
at the cqrners 
vf Thirty - flrst 
and T h i r t y 
t h i r d Streets 
a n d  Seventh 
Avenue. T h e  
carriages will 
descend on a 
slight gradient 
u n t il tile y 
reach the level 
of the station 
pr o p e r .  En
trance will be 
h a d  b y  the 
Thirty - fi r  s t 

The grand concourse on the npper lloor will be 160 feet wide, 470 feet long, and lro feet from llo(jr to roof. To the right will be the entrance gates to the expre81:1 tracks. 
On the lower floors will be waiting rooms, ticket booths, 'etc., and the loop and stub tracks for the local trains. 

Of equal im
portance to the, 
P e n n s y l 
vania terminal 
above described 
is the recon
struction of the 
terminal s t a -
tion of the New 
Y 0 r k Central 

SECTIONAL .VIEW OF THE DW OROD CENTRAL TER.INAL STATION. 
Street incline, 
and the, carriages will leave by the Thirty-third Street 
ascent as an exit. 

To the east of the general waiting room is the main 
baggage room with its 450 feet of frontage. The bag
gage will be delivered and taken away by a special 
subway, 30 feet wide, which will .extend under and 
along the entire length of Thirty-first street and Sev-

Street, and Eighth A venue. BeloW' tbe main con
course, and located between it and the tracl{s, below, 
is a sub-concourse, 60 feet in width, which, will b'3 
used for exit purposes only. From the sub-concourse 
staircases' and inclines will lead to the streets !'I,nd 
avenues and to future rapid transit stations undei' 
Seventh or Eighth Avenue. Direct connection may 
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& Hudson River Railroad Company at Forty-second 
Street, familiarly known as the Grand Central., Briefly 
summarized, this work includes the removal of the 
old train' shed. (which was done a few months ago); 
the pulling down of the present terminal and office 
huilding; a great enlargement of the present station 
yard, anI! its excavation to an average depth of about 



'DECEMBER 5, 1908. 

, 40 feet below the old level, the 
work involving the removal of over 
2,000,000 yards of material; the 
erection of n'ew terminal buildings 
and offices on a greatly enlarged 
scale; and the electrification of 
this terminal and the main line of 
the road for thirty-five miles out 
from the city. Incidentally, this 
work has also blvolved the elec
trification of the main line of the 
New York, New Haven & Hartford 
Company, whose trains enter the 
Gr�nd Central station, from Stam
ford, thirty-five miles-distallt, to 
the junction of that company's 
lines with the New York Central 
system, at Woodfawn. 

Scientific American 411 

The station building proper, to
gether with the general offices of 
the company and the post office and 
express buildings, will cover the 
blocks lying between Vanderbilt 
and Lexingto� avenues from Forty
fifth to Forty-third Street, inclu-

,sive, and the block fronting on 
Forty-secolld Street between Van-

This VIew shows on the rlghtthe present level ot the old sUItIoD JIId.; on tile left the loWer and upper Ieve1e ot 

arched and domed roof of the con
course will extend' entirely across 
the full width of the station build
ing, a distance of 300 feet, or from 
Vallderbilt Avenue to Depew Place; 

'but the concourse fioor will be car
ried westerly under Vanderbilt 
Avenue for a distance of 170 feet. 
Back of the concourse, and located 
under the broad approach on Forty
second Street,. will be the ticket 
booths and main waiting room, 
which will have twice the area of 
the presellt one. Surrounding it 
will be several retiring rooms, 
telephone and telegraph booths, and 
the various other conveniences of 
a modern station. Back of the 
waiting room will be a large res
taurant. . Across 

'
the northerly end 

of the concourse will extend the 
customary line of gates admitting 
to the express platforms. .Beyond 
the gates will be located no less 
than thirty-four stub tracks, with 
broad platforms between them, the 
average width being about 16 feet, 

, 
the new yard, and the new Poet Office building, wboee uchit.el:tlm.l coIIf0aD8 to • 

ihat. 01 the new atation bGlldJDg. 

The completed portion ot new yard. The new Post Office. Site ot th� train � 
GENERAL VIEW' OJ' THE NEW YORK CENTRAL YARD, mOWING pRE8B1ft OOlllDmON OF WORK. 

derbnt A venue and Depew Place. The main archi
tectUral features are govened strictly by the' ground 
plan, the dominant architectural elements being deter
mined ia every case by the structural engineering 
necessitieS. of the station. The southerly fa!;Rde will 
stretch for 300 feet on Forty-second Street, and the 
westerly fR!;ade, illcluding the broad approach on 
Forty-second Street, will reach for 680 feet on Van
derbilt Avenue. The building will extend 625 feet on 
FortY-fifth Street, 400 feet on Lexington Avenue, 275

' 

,feet. ,0" Forty-fourth Street, and 260 feet on �pew 
Place. The southerly half of the building incloses the 
station proper, this portion extendIng as far Jlorth as 
the portherly side of the great arched roof, seell in 
our sectional view. The northerly part of the building 
lis given up to the offices of the company. 

The imposing main entrance to the. station oa 
Forty-second Street is composed architecturally of 
three massive arohes, each 33 feet wide and 60 feet ia 
height. On entering, the passenger will find himself 
OR a broad gallery, which runs around three sides of 
the grand concourse. From the gallery, passengers 
will ,descend by' broad staircases to the fioor of the 
grand concourse, which, by the way, is considerably 

the largest of its kind in the world. Its width t. leo 
feet, its length 470 feet, and the height from the Boor 
to the top of the domed roof .is 150 feet. The .oble 

extra space be� provided, in order to avoid' the 
excessive 'crowding which Is such a troublesome 
feature under existing conditions. Of these thirty- . 

VIEW OJ' THE SUllSTRUCTURE OJ' NEW PENNSYLVANIA TER
IInUL STATION, SHOWING THE CONVERGENCE OJ' THE 

YUD TO THE TUNNELS LEADING TO LONG ISLAND. 

VIEW or POBtl01l OJ' tIlE HUGE EXCAVATION J'OR TllB PENNSYLVANIA TEUmAI., 1K0WIlfG 
BAGGAGE SUllWAYS. 

four tracks, the westerly eight or ten will be reserved 
preferably for incoming trains, and the arriving pas
senger, on passing through the gates onto the con� 
course, will find himself o,Pposite a large cab stand, 
and with .conveniences right at hand for securing his 
trunk and driving away with it with as little delay as 
possible. In addition' to leaving directly by cab, he 
has the choice of four other, means of exit from the 
station; for he may pass by a covered walk directly 
to the Subway, 'or by a 25-foot stairway to the con
course lallery ull 110 to t)le street, or he can pass ou� 
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to Madiso� A venue and Forty-third Street by a covered 
subway, or· crossing the concourse, he may leave by 
another covered subway to Lexington Avenue. It will 
be understood, of course, that the thirty-four tracks 
extend the full width of the concourse, the most east
erly track abutting on Depew Place and the most 
westerly on Vanderbilt Avenue, and this, of course, 
neceSsitated some careful 
.engineering work in sup
porting above these tracks 
the immense weight of the 
northerly talf of the sta
�ion building, containing 
the company's offices. Care 
has been taken to so ar
range the supporting col
umns that none of them 
shall interfere with the 
passenger platforms. 

Scientific Atnerfcan 
at least one hundred per cent by the great enlargement 
of the station yard. One of the most serious obstacles 
�o a further increase in the number of passenger 
trains under existing conditions, is the fact that the 
storage yard for express trains is at. present located 
at Mott Haven, and every express ,train that enters 
New York has to make the trip through the tunnel 

DECEMBER 5, 1908· 
third-rail direct-current system. The tbird rail is car
ried on brackets sUJlPorted on extensions of the ties, 
the contact rail being under-hung, and the sho'es on 
the electric locomotive 'bearing against the under side 
of the, rail, which' is protected by wooden sheathing 
on the top and sides of the rail. This sheathing has 
been found to afford not only a most excellent safe-

guard to employees and 
foot PaBlilengers, but has 
proved to be an excellent 
construction for prevent
ing clogging of the rail by 
snow and ice in the win
ter time. The long <\is
tance trains are operated 
by electric locomotives of 
about 2,300 rated horse

,power which weigh 100 
tOlis. They have proved 
to be capable of handling 
the heaviest express �rains 

The plans for the new 
station involved, as an 'ab
solute prerequisite to suc
cess, that the suburban 
travel should be entirely 
separated from the ex
press; and it was consid
ered that the best way to 
insure this was to place 
the suburban tracks below 
the express tracks and 
provide a suburban con
course, waiting rooms, and 
other conveniences on this 
lower level. Moreover, it 
was decided that, with a 
view to further separating 
the two classes of travel, 
separate entrances and 
exits should be provided, 
so that the suburban pas: 

The locomotive;whlch weighs 100 tons, can develop a maximum of over 8,000 hcm!&-power. 

- of the system with, a con
siderable margin of power 
to spare. The local trains, 
operated by the multiple
unit system, have shown 
in actual service a great 
advance on the old steam
operated trains on every, 
point of comparison. Cur
rent is generated in two 
identical power stations, 
Olie at Yonkers, and. the' 
other at Port Morris. 
When the complete plant 
has been installed each 
station will have a ca
Pacity of, 40,000 horse
power, a�d each' has suffi
cient capacity to Q,Jlerate 

. , ' 

START OF TilE FIRST ELECTRIC TRAIN FRO. THE NEW YOU CENTRAL STATION. 

seIigers could enter or leave the lower level trom 
the street or the Subway without ,meeting the 'long
distance travel. Access to the suburban tracks &nd 
station is obtained by ' gradually depressing the two 
outside tracks in the entrance tunnel below Park Ave-' 
nue until they reach the lower level. In the rush 
hours the suburban trains will ,pass into the station 
and around a loop which will 'extend beneath'the res
taurant on the express level, the trains passing out 
again without breaking bulk. ".Toward the close of 
the rush hours, alternate trains will discharge their 

,passengers from the series of seven stub'tracks, which 
occupy the train space within the loop and in front of 
the SUburban concourse. Trains will be stored here 
and in the LtatioB yard until the evening ,rush hour, 

four times, twice in entering and leaving the, station 
with passengers, and twice in making the, round trip 
to the yard for cleaning purpos,es. With the enlarged 
area' of yard provided in the new arrangement, the 
storage of expresS trains will take place at Forty
second Street, and the tunnel will be relieved propor
tionately. The excavation of the yard involves, as we 
have noted above" the removal of over 2,000,000 cuoic 
yards of material. The express and local service will 
be separated, the former using the upper and the 
local the lower deck of the station. The upper level 
will be depressed some 15 feet below the present ' yard 
level, and Park Avenue and the variOUS' cross streets 
will be carried over the yard on steel viaducts. 

The New York Central lines are operated on the 

THE OVERHEAp LINE OF THE, HEW YO�:·
.� liA. VEX Al'lD' 

HARTFORD RAILROAD, WlIICH CARRIES GURRENT 

AT 11,000 VOLTS. . 

the whole system. The, plant was bu!lt in dupli�ate, 
with a view to having a complete reserve plant at 
command in case of breakdowns. The whole of the 

,equipment of New York Central lines'was built by the 
General Electric Company; and they are to be con-

,gratulated on the fact that from the very inception 
of the service it has been operated with a remarkable 
freedom from breakdowns or i,nterruptions of ,any 
kind. 

The equipment of the four-track road of the New 
York, New Haven & Hartford Railroad Company from 
Stamford to Woodlawn possesses unusual interest 
from the fact tliat this represents the first attempt 
to operate a heavy trunk railroad by the alternating 
current. Among the theoretical advantages of this 

sJ:"stem over the'direct-current system, is the fact 
that \ SUb-stations are done away with, and their 
heavy expenses due to initial cost and the mainte
nance of skilled staffs of operators are, saved. The 
current' is generated at a power station located at 

, Cos Cob, and is delivered to the overhead line at 
11,000 volts. Each locomotive carries its own transe 
formers, of' w�ich .there are two to each locomo
tive. This adds greatly to the weight, which reach
es the high figure of 95 tons for a rated horse-power 
of about. 1,000. An interesting feature of these 
machines is that they are arranged to take either 
single-phase current . from the overhead lines' or 
direct current from the third rail. The overhead 

(Oontinued on pa(Je 417.) 

when they will be, switched out into service again. 
Provision is made at the inner end of the loop for 
connection direct to the tracks of the Rapid Transit 
Subway below Fourth Av.enue; and it is a, fortunate 
circumstance, that the Chief Engi,neer of the Subway, 
by moving the two tunnels below Park Avenue over 
toward tiW curb line, made provision for this con
nection with the New York' Central system, although, 
at that time, the New York Central Company was not 
disposed to consider any such connection. Weight,95 tonA. Borse·power, rated. 1,000. Two locomotives ate .coupled up for the operation of expreee triiIDt. 

In conclusion, it should be mentioned that the-ca
pacity of the Park Avenue tunnel has beell increased THE NEW HAVEN RAILROAD ELECTRltl LOCOMOTIVE&. 
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for its wholesome 
effects on the body. 

The Wool 'keeps YOD warm, 
The porosity keeps yOD fresh, 

The elasticity keeps, YOD 
snag and trim. 

Explanatory Booklet 
and Samples Pree. 
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ELEOTRIO ENGINE: 
With Battery' 
all ready to runl 
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been driven; and, as a provision against I .this, the original plans provided for sink· 
Ing hollow cast· iron piles through the 
floor·of the tunnel to bedrock, and laying 
the tracks upon a system of longitudinal 
girders within the tUJmel, which would 
serve to transfer the trainloads directly 
to the piles, and so relieve the tubes 
themselves from all stresses due to live 
loads. These piles were to be ,,27 inches 
in outside diameter, with a shell Ph 
inches in thickness. After the tubes' 
had been driven; the satisfactory behavior 
of the Hudson Companies' tubes, which 
were built without any pile supports and 
have failed to ·show' any settlement after 
many months of . operation, convinced 
the engineers that the PenDJ!ylvania 
tubes would be sufficiently stable without 
the supporting piles; ,and, consequently, 
this feature has been omitted. The tubes 
were driven by the shield method, and 
the work was· pushed through without 
developing any problems of a serious or 
unusual character. The same may be said 
of the building of th'e tunnels across 
Manhattan Island, where the work con· 
sisted for the most part of Straight rock 
excavation . . · With a view to accommo· 
dating the heavy future increase in sub· 
urban traffic. to Long Island, the com· 

. pany determined. to build four separate 
tubes beneath the East River. Because 
of the difficult character of the material 
encountered, the work on these tunnels 
hu been somewhat protracted, many 
blowouts having developed, necessitating 
the construction of a false bottom· to the 
river above the heading of the tubes by 
'dumping in many thousand cub.ic yards 
of material from scows. All obstacles, 
however, have been overcome, and the 
whole of this vast tunnel ·system will 
.have been completed before another 

S E XTA NT' twelvemonth has gone by. The total . , 
length of the run in tunnel from the por-

NO��;r �Ii��s ac- tal in Jersey City to the portal on Long curate results In Sur- Island is 5.3 miles. The total length of 
�����aJtt!r':�o.,':;e ef�: single-track tube tunnels under the two terested in engineering. rivers is 6.8 miles, and the total length 

1IIf!=1I'P.'�i1!� Price $1.00 
U WaahlDc1:OD, L I., N. Y. of single-track tunnel under the land is 
_________________ also 6.8 miles. The total length of track 
BABBITT METALS.-SIX IMPORTANT . . t I · I i f th d t k 
formu1a8. ilCIKNTIlI'IC AHBRICAN BUPPLBlIUCNT 11 �3. m unne s exc us ve 0 e yar rac s 
PrlcelOoent8. For sale by MUDD '" Co. and .. n ne" •• and the station will be 16%, miles. 
dojalel'll. Bend tor catQlOJfue. Contemporaneously with the execution 

, .. Porox" Ignitor Stong.. f th b k th fl . I . t t .. ,0 e a ove wor , e nanCla m ,eres s 
BATTER I ES 'which are ,resnonsible for the operation 

Hlgb Capedty. Ught Weight. F . 
ProTed .... tile beet tor botb \aDi- of New York �lty's subways were engaged 

i!?:to"':!.� �'t ref:,.:e:�t�,=!lt!; in constructing a twin-tube tunnel below 
!��::��eiDt!�rir �t::t ��� Forty-second Street and the East River 
poeore and d�. because It II from the Gra,nd' Central Station, Manhat. 
�

e Wo ��m�lr�
e
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�ard rubber. PI .. te8 and jars are tan, to Long, Island City. 'The tUbes are 
�i:"'.!��,:e year. similar in dImensions and general con· 
Albert Ihlill', 145 West 4tth St .. IlewYork struction to those which form the con

Wanted,ASpecialty 
wanteJ to manuflldure a specialty 
that can be cut in Br... or 
Aluminwn-eith� on a" royalty 
basis or will purchUe patent. 

niE IDEAL BRONZE CO.; CJevelaDd, Ohio 

I 

GASOLINE E.NGINE.S 
Stationary'and marine; pumping engines com
'plete; electric light engines complete; 'gaso
line locomotives. Send for catalogs. 

TERMAAT m. MONAHAN co. 
Oshhosh '- Wisconsin 

Is 
Your 

'Patent 
For Sale? 

or � you wish to enIiat capital � obtain a 
partDet� If so,_we have aometlilDg inter
eIIiag to say to you whereby you should 
be able to reach the proper parties at 
small espenae. For lull iDformation address 

Buslaesa Dept. 5dentlfi&; AmerialD 
36t Bawdw.." New Y.rk at7 

necting link at the Battery between the 
Manhattan and Brooklyn Subway , sys
tems: The tunnel· was built under an old 
franchise granted many years ago, and 
it has been offered for purchase by the 
clty at. a price of $7,000;000. 

• t ••.• 
l'EW GRAND CENTRAL TERKINAL 

. STATION. 
(Continued trom pag.e 412.) 

trolley system consists, for each track, 
of two steel messenger wires below which 
is carried, by ineans of triangles of st�1 

' . tubing, the %-inch copper trolley wire. 
In the early days of the operation of the 
system, difficUlties developed, due to the 
hammering of the collector shoes as they 
passed the points of suspension of the 
wire at the apex of the triangles. This 
was cleverly overcome by suspending a 
second wire ' below the flrst by means of 
clips attachr.J to the upper wire midway 
between its pOints of suspension from the 
triangle. The arrangement has provided 
a system which combines great stiffness 
with uniform flexibility of the trolley 
wires; and the troubles of sparking, 
wear, and breakage have been practically 
eliminated. . The electric locomotives, 
which because of their short· wheel base 
were found to sway heavily at high 
speed, have later been provided with end 
trucks of ingenious design, which have 
completely eliminated the • trouble, and 
rendered these locomotives as steady in 
their 'funning as a Pullman car. The 
whole oJ: tbw work wuclone b7 the 

T
HE Stone & \Vebster Engineering Corporation draws upon 

the broadest experience of its kim\ existing in a single 

organization-twenty years of the actual running of e lectri
cal utilities. 

Forty properties, serving important communities with light, heat, 

power and transportation, are lIlanaged by the organization devel

oped by Stone & Webster, TIle Engineeri1lg, COllstTlictillg 
a11d PnrcJlasillg Arms of this organization constitute the Stone 
& \Vebster Engineering Corporation. 

Its work is backed by the experience accumulated ill the opera
tion and development of these forty properties. 

We are prepared to design and to construct Water 

Powers, Transmissions, Steam Electric Plants, Electric 

Railways and �ulldlngs, and to Electrify Steam Railroads. 

j . • 

Herring-Hall-Marvin Safe . CQ. 
400 BROADWAY, N . . Y. 

Chicago, Ill.; Cincinnati, Ohio; St. Louis, . 
Mo.; San Francisc<;>, Cal.; Seattle, 

Wash.; Portland, Oregon 

Agencies In all principal CItIes 
of America and foreign countries 

America'S 6r9atest· Safe. and 
Vault Bu·ilders 

Our large Engineering Depart
ment IS at your disposal for 
special designs and specifications 
free of cost. . 

. 

70 YEARS IN BUSINESS 

Buildersof over 470,000 Fireproof S�fes 
Builders of over 6,000 Bank Vaults 
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POWE R  R EQUISITES 
t.�ie���tfe� nIDII reliably, reqal .... I .. · aUeaUon aad 

TM almple, powerfa.l . . 

I .  H.  C· CASOLINE 
• E N C I N ES 

meet the rtqaiftmenta. They ue especially adapted. to aU JD6. chanica! pnrpoaea--4 lRyle and size for every service. _ 

��c:.\:i,1 ���i�.:d sWionary) 4, 6, 8, 10, 12, 15 and 2O-H. P. . 
t� o�r.-:::t.l��U:; �.� for �ta1og. 

INTERNATIONAL HARYESTER CO. Of ·AMERICA (hc.orPo>:a� . 
1 5 H�rvester Bldg., Chicago, U. S. A • .  

MOTORS FOR SALE.-Two AO H. Po ftI1able speed � Yolt Jenny motorll. Complete W'lth e1eotr1o 
aotomatlo control. Re&!!On for .e1Iln1r. too omaJl. 
Adapted especlall,- for printing p ...... work or. boa

. 
yy 

macblnery. 'Addre88 Pnfcbaalnjj .A,l6nt, POIIt"Dlspatob, 
Sf.LonlB, MOo 

NEW SAFETY AIR 
'COMPRESSOR 

... MotOr Boats . 
Safest, . Best, Cheapest 

Lest ye forget, write now to 
CHAS. H. MARTIN, Muat.dver; NORWOOD, N. Y. 

Butterfield & COel 
DERBYLINE, VERMONT ' .  

Taps, Dies� Sciew Plates, Realers,' ate • . 

Quality Unsurpassed ' . 
Reputation Established _ � 
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Some week you will b e  likely � 
to find an inquiIy for some
thing that you manufacture or 
deal in. A prompt reply may 
bnng . an order. -

Watch it Carefully 

ScientHlc American DECEMBER 5, r908. 
Westinghouse Company; and both they 
and the New Haven Railroad Company 
afe to 'be congratulated on having over
come, in spite of many initial discourage· 
ments, the inevitable dimculties attend
ing the execution of pioneer work, Oil. 
such a vast scale and under the stress 
Of traffic of one· of the busiest four·track 
systems in the world. 

In closing it should be mentioned tha� 
the results of operation of these two sys. 
tems are claimed by the compaiIhis to 
have been highly satisfactory. The nun:l
ber of train movements in the yard ha� 
been greatly reduced, the Park Avenu�, 
tunnel has been robbed of Its teITor�, 
and even to·day, while the work Of e�
cavating the ' yard . is in progress,' the 
trains 'are being operated at this terminal 
with. Ii. regularity and dJspatch whicb 
has .never been surpassed in the earl:r 
. history of, the road. 
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PATENT CAUSES : 
iNVEN'l'ORS are Invited to comm1Jllloate W'ltb ' 

Mann &; Co., 381 Broadway, � ew York, or . 8'.M ]j' Street. Waahln&,ton • .0. C.,Jn regard , 
to oecnrlng yaUd patent protection for their in. 
Y.lUtiona. Trade-lIark" , and COpyrilrht8 . 
registered. · ·Dell1&'n · Pa&entll' " and Foreip ' 
Patentll ,_ed. : ' " . . . We undertake·.all Pate-lit, Trade-Mark and . 
Copyrltrht ·Prae&jce. botb before the Patent 
O."e and the Coa"_ atid We haYe 8Mclal facill. ; tie. for bandllng Infrinlrement and ot�r .nlts in . Federal and State JnrlBdlotlon.. . i A Free Opinion .. to the prObable patenta- : blllty of an InY&litlon will be readily glTen to any I Inyentorfnrnlsblng n.wltb a model or .kptcb. and • a brief deoorlptlon ot the deyicQ In question. All . oommnnlcatlons are strlotly conlldentlal. Our ' 
Hand-B_k . o.n  Patents will be sen Ii tree on : 
reqnest. . . ' , 

0nrII Is tbe Oldeat 1IIreIlc:r for securtng patents; : 
it ..... eot&bJiBhedoyer sixty Ye&l"II agO. . 

MUNN &; CO. 

Free 
Our new 4-8-page catalogue of books, 

. just published, in . which will be found · 
comple,te descriptions of the following 

V alua.ble a�d Important Scientific Books 
AGBICVL'1"UBB:-'J.'he .ew Agriculture. all explalilRd In deUUl, sbowlng exactly how the 

, BY' T. Byard CollIns. 12mlil. ; 374 pages ; tricks are performed. . ' . " 106 . 1llu�trations, • • • • • • • . . . . . . . . . .  fa·OO JlBOBAlUCA:r. JlC)VBJI:BJl2B-.JIeclaan1,c .. 1 
. .A . popu!ar." outihle of the roany change. whlcb JIIlovement., .0�-, . 1ID4  �"* •. B� 

are revolutlOl>!zlng. the method. Of fal·mlng. and tbe Gard
.
ner D. HUlcOL . ' ,  ,8vo.,  403 PlYil:es , 

ha.bit. ,of . fat:m lite. It I. one of the mo.t prac· 1.S00. illustrations, • • •  , • • • • • . . . . . .  �.oo . 
tical treatise. on the· subject which bas ever been Thl. I. a collection of ' dltrerelit mecbanlcal moI.�ue.<!.: . . . . tlon. and. ' appll!\nl!l'.; : accompanied by approK,rlate 
ALCOBOL--Indu8triai Alcohol. Its Manti- text, making It · a book Of great value �o t e m; 

. ' facture' and 'Uses. ' By John K. Brach- ventor • . �he drattsman • . . and • to ' aU rea e .. w 
'. : vogel . . SVO. ; ·  52S pages; 1 07 lllustra- mechanical ta9te!l. , . 

JIAIChaDlc&1 tions. . . . . . . . . . • . . . . . . . . . . . . . . • . •  ".00 IIBCBAlUC:A.L .&1'1':r.:ta..CBS,....., 
d A practical treatl.e ba.ed on Dr. Max .Maercker'� App..Uanqell. MeohjU1lc .. 1 �vemeJl�., 1Ul . 

"lnt�oductlgn to DI.tl11atlon," .a. revl.ed by Dr.. .oveltlel ()f . COJl�tnlo1;lon. �y Gardne� 
.Delb uck and Lange • .  comprlsing raw material, D. �Ilsca:t. Svo. " . 396 pages, 970, IUus 
masblQg. and yea.t prepara.tlon·, fermentation, dl.· tratlOns. . . . . . . . . . . . . . . . . . .  _., . .  ' .. ' . .  � 
tl1la tlon. rectification and purification of alcobol, Thl. boOk, while complete In Itself. I. In' fact a alcoholometry, the value and .,gnlflcance of a ta>;- continuation' of the autbor's . .  "Mechanical ' �ovefree. alcohol, methods of denaturing. It. utilization menta Power. and Device.;" .The anthor preoent. for light, heat. 'and . power production. a .tatl.tlcal to'tbe' reader information r

.
egatdlng nearly all 

.
conreview, , •. nd ,the :Unlt�d, State. J.aw. celvable device. for. pr""ucl,n� motion or accom,:; ' 

'&KATBVB lIIBCBA.ICS.-Bome JleCh .. n- pllshlng mechanical result!<. " " . . 'Ic. fo!, ' .6:mate11rll. By George M. Hop- SPECIAL OFFER: The!", two volumes .ell fo� $3 
ktns· ' 12ID1il " 370 pages' 326 Illustra- each, but when they are ordered at .oo.e time from 

i ' . . . " , fl &0 n. we send them prepaid . to any addre88 In the . t ons. . -. ' " '. '  . . . . . . . .  '. ' . . . .  '. ' . ' . . . .  • world on 'recelpt of $5: . 
Tblti . 1. a 'thorimghly practical book by the mo.t ' 

noted amateur ' experimenter In America. It ap- PATB3'Ts.-Practlc .. 1 .pol.J1ten for �aten-
peal. 'to the boy as well a. the more mature ama- tee.. By F. A. Cresee. 12mo. , 144 
teor. goUday. and e .. enlngs ·can. be profltably occu-· pages. . • . . . . . . . . . . . .  ' . . . . • . . . . . . .  fLOO 
pled by, making useful article. for the home or In· Containing " aluable Information and advice 011 the building of .mall engine. or motor. or .clen- the .ale of patent. and elucidation of the best tlflc. lnstruments. method. employed by the mo�t .ucce •• ful Inven
....trSBlIBriS �Th" Sclentlflc American tor. In handling their Invention.. It 5lve. exactly 

BoY. 'By A . . Russell Bond; 12mo' i.,.31 7  t�!t 1�€��T.r�e" ���se�::Ac
e
b;boe';�r�

an
l�!��J:��� ,p;:t.ges ;  .3iO �llustrations . . . . . . . . . . .... 00 would. achieve .nccess. 

T!>I. I •. a .tory Gof outdoor boy life, .ugge.tlng a . .... 10-' Sc1 EI large 'number of dlver.lons which. a.lde from af- PBYSJCS.-Bzpe.nD18n .... ence. e-
fording .entertalnment. will .tlmulate In boy. the mentary, Practical, and ExperImental 
creatlve ' splrlt; .In each · . In.tance complete prac· PhysIcs: By George M. HopkIns. In 
tical In,!ttructlons are given tor. building the various two volumes. Svo. ; !�105 pages; .9J S 
article.. ' . . . Illustrations. Cloth, .,.,.00. Half tno-
DmS.-ft� cOn.tmctl6n a�d V •• for the rocco, . . . . . • . . . . . . . . . . . . . . . . . . . . .  ,?oo 

Modem :Woa'king of liJheet Metal.. By Th.ls book treat. on the various . topics of . physics 
J s ph -ft WQodworth . ·Svo. · 3S4 pageS; In a popular way and de.crlbe. with rare clearn"". . 0 e ' . ' 

� 

, .... .00 and In detall the apparatus u.ed, and explain. the 505 Illustrations. . . • .  '. . . . . . . . • • . ..... experiments In full. so tha t t""cbers, stud"nt •• A mORt useful book; and one w:hlch .hould be In and otbe .. Intere.ted In physll'B may readily make the band • .  of all epgaged In ·the pre.s working of the apparatus without great expen.e and ,petform metal.': treating OIl, the designing. con.tructlng, and the experiments without difficulty. u.e of' to!,I.. fixture. and device.. together with -:r.--';" 
-Modem Plumbl.J1g mu

ll'U
at


the manner In which they .hODld be u.ed In the � . U_oUIII .... . . power pre •••. for the .cheap and rapid production of ' ed. By :.;t. M. Starbuck. 392 pages , 
sheet

.
metal artlcl".: . . ' lOlA, x 7lJ" 55 full-page engravln;:::

oo I �===========::::==:::==::t I B:r.BC'J."B.:rcJT'Y.-Blectric1a.n'. BIUl47 Book. III ' 1 -I. By T. O'Conor Sloane. 7 6 1  pages ; 5 5 6  A comprehen.lve and up-to"date work o.trat ng 

361 Breadway; New York City 

INDEX OF INVENTIONS 
For w.blcb L�tters Patent of the 

UDited Statu were Issuetl for the Week Ending 
November 24. 1 908. 

IllustratIons. . Hansomely boun.d in red and describing the drainage and ventilation of dweU
Ings, apartm"nts, Ilnd pllblle buildings, etc. The leather, pocketcbook style • . • . . . . . .  f3.50 very lat�Rt and most approved metbod In '  all 

This work Is Intended for the practl.lng ele�· branches of .anltarv In.tallatlon are given. 
trlclan who has to make thing. go. Altbough the l"lJ'JlCBBS.-l'1lIlche., Die., anct Tool!I fpa' principle. ot electricity and magnetism are treated, llanufacturlng I.J1 �.e.. By Joseph the great'lr part of the book I. devoted to prac- 8 4 S 3  702 tlcal .handllng of machinery, detail. of con.truc- V. Woodworth. vo. ; pages; 
tion, and computation • •  uch a. will be encountered lliustrations. . • • • • . . . . .  : . . • • . . , • •. . fI,OO , 
In every·day practice. This work I. a companion volume to the antbor's 
... &.. B.' ... ..--...-. Mode- ...... B�e. and other work entitled "Die., Their Con.tructlon and B A  C H I:l E! .-\  R I N  Cl. T.H.-\.T D A T B ........ ...... .... A_ ... Use." It might well be termed an . encyclopedia • , Producer Ga. Plant •• By R. . Mathot. on die making, punch making, die slnldng, and [See no� at end of list abont copIes of these patenu..] Svo.; 31 4 pages ; 1 52 lllustrations . · fa·50 .heet metal working. 10: prllctlcaf treatl.e .etting forth the principle. aBCBJIITS.-".rhe Sc1eut11lc Amerioan 07010-Agitating and aeratlng apparatns, L. O. ' · of gas engines and producer design. the selection pe41a of Becelpt., .ote. _d Qued •• 

A· '!r' .Tbrra�te··8·';;'t'e·m· "an· ·g'·I·e'· �c·0�C'k·,�-W�.'�Be· ' rn"'e··· .. ·.'. �',Q2li and In.tilliatlon of an engine. condition. of per- Edited by Albert A. ·, Hopklns. Con-� .- ro ""'. iio2 fect operation, producer gas engines and thelr.po •• I-
. talnlng 15,000 selected formulas • .  8_",. Q. ; Amu.ement deVice, Balllllton & Mellre . . . . . .  904.9lj3 bllltie., the care' of gas ' engine. and producer gas ... Animal ' trap • .  W. Sebelln . . . . .  ; :  . . . . . . . . . .  :. 905,006 plant�. with a chapter on volatile hydrocarbon, and 734 pages. Cloth, 1J5.00. ·Sheep, ...... OO. 

Armor eXRlodlng projectile A. Wrab:ke . . . • 905,042 011 engines. Half morocco, . . . . . . . . . . . • . . . • . • . .  �.50 
Asb hand Ing apparatu., C. G. Arm.trong . •  904,916 GAS B.GDrBS.-o-a.. Ga.ol1ne, and ' OU Over 15 000 .elected receipt. are here coUected, Atomizer, B. B. Mallory . • • . . • • • • • . • • • • • • . .  905,08T . Bngine.. IncludIng Producer Gas nearly every brunch of the u.eful 'arts being. repre· Atoml��r. Invertible, T. A. De .VIJ!>II\! • • • • •.• 904,5M; Plants. By:. ·Gardner D. HIscox. Svo. ; s
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. Auger, :T. Moore . . . . . .. . . . . . . . . . . . . . . . . ; . . . .  904,7 .442 pages ', 3 6 1  lllustrations . . . .  ' . . .  fa.50 consult. It nha,,- s been used with �ual onc-o. by Automobile canopy, E. T. Robinson • • . • • • • . .  905,00] _� �� Automobile tran.ml •• lon gear and ca.lng, E. ' A  complete book on the .ubject for gas englile cheml.ts, technologl.t.. and tho.e unfamiliar with J: GuliCk, . . . . . . .. . .  ; . . . .  ' . .. . . . _ . . . . . . . . . . 904,774-- owner •• gas engineer., and Intending purcha.e .. of the art •• and \S a book which Is osefnl In the Automoblle ·transml.slon mechllnlsm, M. O. . : . gas engine., . .  treating fully' on the con.truction, In- laboratory, factory, or home. Reeves- . ; . .-� . . . . . . . ..... -;-. •  :.\ • • • • . • • . . • . •  904,'12$ .taUatlon, opet:atlon, and maintenance of ga., BBPBaB.CB BOOE-SClentUlo .&Dutn..a Automobile. and like vehicles, generation, I ga.ollne, kerosene, and <:rude petroleum engine., Beferenoe Book, CompIled by Albert control, and transml88lon of electric en- i wltb, .peclal Information . on prodncer and ' .• uctlon A. HopkIns and A. Russell Bond. Con-. ergy, ''Partlcularly for use on, A. H. ; gases 

5 1 6  Midgley , . . . ... . . . .. . . . . . . . . ' . . . ... . . ... . . . .  904,794, . • talnlng 50,000 facts. 12mo.; POKes; 
A t sl I b C W D nnls 905 OIlS GAS B.GmBS.-Ga. 3Elngine Con.tructlon. lllustrated. . . . . . . . . . . . • . •  ' . • • • • • • •  ,1.&0 
A�l�, �� W. 'aer& . . � . • .  :::.'�·::::::::::::·.: 904:672 . . By . H. V. A. Parsell and A. J. Weed. Thl. book deal. with matter. of Interest to Bag holder, W. l>. Herrick . .. . . . · . . . . . . ... . . . .  904,695 . S vo; ; '304 pages; 145 Illustrations . . fa.50 everybody. It contain. 50,000 facts, and I. much Band, ad�u.table, H. Jullch • • • . • • ..• . .  � . . . . 904,700 A practlcftl tr""tioe describing' the theory and more complete and more exhau.ttve than any thins Bandage ••

. 
putting np antl.eptlc. J. E. Lee . 905,081\ principle. of tbe action of gas engines of various of the kind which has ever been attempted. It I. Barrel paclPng machine, Vogt '" Storck • . . .  905,011 type.. 'and: tbe . design, and: con.tructlon of a half- Indl.pen.able to every family and bU,.lne.. man. :QaUer.r. grid, .  Post. & Morley • • • • • • . • . . . . • • •  · 904,64f horse-power gas engine. with lUu.tration • . of the It is a book for ev .... y-day reference-more useful Bed., Invalid's, E. A. Wible . . . . . . . . . . . . . . . . 904,58 work In actual -progress, · together with the dlmen- than an encyclopedia, because you wIU find what Bed.tead corner fa,tenlng, G. A. Carlson • • •  904,68 .Ioned working dI'Rwlngs giving clearly the .Ize. you want In an In.tant In a more condensed form. Belt fa.tener, J. H. Woolll.croft . • • . . . . . . . .  904,910 of the varlouB details. STBAM BJfGmB---IIlodem steam Bng:!.-Belt thrower. D. A. Roderick.· . . . . . . . . . . . ; . .  904,648 JDlA'.tmG.-Practlc .. 1 Steam and Bot nH:rI.nar I.J1 '.L'heory 1Ul4 PraGtloe. By Bev
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: 905,02/) W .. ter Be .. tlng and Ventilation. By ' Gardner D. Hiscox. Svo. ; 4 S 7  pages; 

Bln"er, loose leaf, b, Kellner, Jr; . . . . . . . . .  904,618 Alfred G. · King. Svo. ; 402 pages; 304 405 Illustrations . . . . . . . .. . . . . . . . . ;f3,.OO 
Bit brace. J. P. Bartholomew . • . . . . . . . . . • . •  904,liOl )llustratlons' · . . . . . . . . . . • • . • • • • . • . .  f3.oo Thl. Is a complete and practical work l88ued for Blower: H . . E. ParsoD . .. . . . . . . . .  , .  � . . . . . . . . . 904,804 An original and ·exbau.tlve treati.e. prepared for .tatlonar.y englneerll' and firemen. dealing wltb the Blowing englne' and tbe like, C. N. Scott . .  905.108 th� u.e of all engaged . In. tbe bu.ln�s8 of .team, care and menagement of boll" .. , engines. pump", Book, IQose leaf, H. E. Bawldno . . . . . . . . . . .  904,771 bot water heating, and ventilation. Tbe .tandard superbeated ot"Rm, refrigerating machinery. dyna. Bottle ease-' Ol' I!rate, S. Becker . . . . . . . . . . . . . 904,829 and late.t"' !lOOk published. De.crlbe. all of the mOB, ' motors, elevator.. air compre.sor.. and all Bottle corking machine, Schlo •• er & FI.her. 905,005 principal .y.tem. of . • team. hot water. vacuum, other branch.. with which the modem engineer Bottle or other receptable and .topper or ' vapor, and vaeuum-vapor heating. together with tbe mu.t be familiar. cover for .uch receptacle8, H. Marie .. . .  904,700 new accelerated .y.tems of h(>t water circulation,· TBr.BPBO:.B..,...Tel�hone Contltructlon, I:h-Bottle .topperlng macbln�, W. S. Dorman . .  904,768 tocludln, chapter. on up-to·date methods of venti· IItallatlon, WIl1JllI', Operation, .. n4 Box, E. A. G. Blerwlth . . . . . . , . . . . . . . . . . . . . .  904,614 latlon. . . IIalntenanoe. By ' W. H. Radclllfe and Box .aw guide, mlt�r, C. H. Fox . . . . . . . . . .  905,067 ' 
BraitI', MUllen &- Brennan . . . . . . . . . . . . . . . . . .  904,711 BTDaa.v:r.ICs.-By41'aullc Bng:!.neering. By H C. CushIng, Jr. 16mo. ; 171 pages; 
Brake, S: J. Oakes . . . . . . . . . . . . . . . . . . . . . . . . . 904,983 . Gardner D. HIscox. Svo. ; · 3 1 5  pages; 125 illustrations . . . . . . . . . . . . . . . .  , .fLOO Brake Indicator. air, O. R. Snyder. ; . . . ... . .  904,568· 305 Illustrations . . . . . . . . . . . . . . . . . .... 00 A practlclli book Intended for electricians. wire-. :��� :'TIl'::
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tu .••. Brick klln; ·W. Rennie . . . . . . . . . . . . . . . . . . . . . . 904,994 falling water; turbine and Impact water wheel. ;  d . 

·Brlck yar} dump, C. J. Anderson . . . . . . . . . . . 905,043 wave . motor.; centrifugal, reciprocating, and air. Selected wiring tables, 'whlch are very helpful, are Bru.h. J. Nel.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  904,800 11ft p.UJ,Dp., etc. also Included. Buckle, C. Mi'lphatd.t . . . . . . . . . . . . . . . . . . . . . . .  904,70� -D� .... IO . . .. O .... s.-'.L'he Delli�'_d Con.- TOOLs.-American Tool Maklng and :rnter-Buckle. back band, R. C. Eldridge . . . . . . . . .  905,062 ..... u.... .. .... ha bl ___ f-· ..... � B J h Buckle, ero •• line, E .. M. Dry . . . . . . . . . . . . . 904,518 .t1'1lctlon of Induction Co • By' A. c ngea e _u ....... • y osep 
Bolldlng block and waIl constructed thereot, . . . FrederIck CollIns. Svo.; 290 pages ; 1 40 V. Woodworth. Svo.; 5 5 pages; 601 

w. T. Wightman . . . . . . . . . . . . . . . . . . . . . . .  904,588 · illustrations. . . . . . . . . . . . . . . . . . . . .  f3.00 lllustrati!)ns. ' . . . . . . . . . . . . . . . . . . . . ... 00 
Building block mold, W. A. Boeck . • . . . . . . .  904,927 Thl. work give.· In mlnnte detail. full practical A complete practical treatl .... containing a valu. Building con.tructlon, ftrepl'Oj)f, G. O. E.cher 904.856 direction. for making 'elght- dlaerent .Ize. of coil.. able collection of drawing. 'and de.crlptlon. of de-Burnl.hlng machine, heel.' J. ' O'Connell . . . . .  905,093 varying from a small one giving a %-Inch .park . vices, the re.ult. of the author's own experience. Button fa.tener, M. S.' Maoon . . . . . . . . . . . . . .  904.976 to a large one giving 12-lncb sparks. The dlmen- TOOLS..-ilo4em Kaohl.J1e Shop '!rOol.. Bv Button. tuttlng, P.· Colgan . . . . . . . . . . . . . . . . .  904,842 .Ions of each and every part down to tbe .mallest W H V d rt S . 552 es ' Buttonhble finishing' machine, F. A. Read . • .  905,101 .crew ate given. and the 'de.crlptlon. are written . ' . "  an ervoo . vo. , pag ,  Caljlnet,- bin. C. F. ,Kurz . . . . . . . . . . . . . . . . . . .  904,622 In language ea.lly comprehended. 673 Illustrations . . . . . . . . . . . . . . . . . .  ".00 
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a�� OIr�ulatlng machine.· operating device, �W. By Oscar E. PerrIgo. Svo. ; 424 pages ; manlpuhillon of botb hand' and machine ' tool.; . H.' Pike. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  904,561 314 Illustrations . . .. . . . . . . . . . . . . . .  � fa·50 being a work of practical Instruction In aU cla.ses Caliper .gage, inside, Starrett & Adell • • • • • •  9(1),110 A new . book de.crlblng and lIlu.tratlng · the very of .machlne .hop pr!lctice. Camera IItand, J .. . A. B. Batt . . . . . . . . . . . . . 904,613 late.t practice In lathe and boring mill operations, WmmG_Blectr1c Wi�, � IUld Candle, 8ulfu!.. O. Stoddart . . . . . . . . . . ... . . . . . J!!!1,7

7!!a ·a. well a. the con.truction of and late.t develop-- ""-'tchbo----. By Newton ' HarrIson. Candle.tlck. w. Stephen . . . . . . . . . . . . . . . . . . . .  ",,",, "" menta In the manufacture of the.e Important ..... --Candy machine, G, H. Laughlin . . . . . . . . . . . .  904,704 cla •• es of machine tool.. 12mo, ; 272'  page s; 105 IIlustratlon::. .&O Canned goods, apparatns for processing, R. K.a.GIC..-JII .. glc, Stage mu.lon., anct Sc1. •• B. Polk ' . . . .. . . . .  , . . . . . . . . . . . . . . . . . . . . . .  904,644 enA'.c' Dive-Ion. .. Incmdlng Trick Thl. work Is a thoroughly practical treatise on Ollr, S:· Otl •• rel.sue. �. . . . . . .  . . .  . . . . . . .  . . . .  12,889 
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Compiled and edIted by electric wiring In all It. !)ranch ••• beginning with Car and otbep-axlel!, for jooJ'DllI bearing, J. � th I' I I '  It d kl t th tI I E. Mnblfeld . . . . . . . . . . . . . . . . . . . . . . . . . . 904,634 Albert A. HopkIns. Svo.; 5 6 S  pages; ev:�;_:r.&
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Car· fender, 0 . . Kleymeler . • . . . • . . ; . • • • • • • •  " . 904,965 ,.A n'" 0' tlte ahove ho(Jks wilt he sent h'" mail 0,. e-w.ress Jwoe"'aid on r-eCe; N a/PI ice. C"r Indicator, street, J. E. Ariger • • • • • • • • • •  904.915 " � :,J' �r r' 'r r-Car, pas.enger. W. S. Twining . • • • • • • • • • • • •  904,576 : A spedal drcular descrihing them sent on application. 
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