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~refacc . 

THE preparation of 1his work, the object ha' been ro gi"e the reader a pirtorhl ano 

(li-'sCl'iptive view of the opportunities offereo hy Cornell 

Technical education. 

niversity fOl' General and 

The General ConI' es incl ude tho'i" lca<ling to (legree. in Arts, Philo oph~·, L t-

tel'S, and 'dence. The facilities offered in the several hranchps inclncletl in the e (,Olll\ es are believed to 

be un.'urpassed in this country; and they will be found duly st>t forth in the illustrations anel in the 

de criptive text. 

The Technical Com 'es inclw1e Acrricnltnre, AlThitect llre, Clwmistl'Y, Civil Enginet>ring Electri('a 1 

Engineerino·. Mechanic,ll Engineering, and La\y. In all or these departmpnt· th material eqnipment 

is excellent; in th most of them H is believed to be unequalled. The illll tratiolls and descriptiolls 

are de igned to 'how the opportnnitie that are so abllnclantly offered in so many branches of human 

knowledge. In 1800-01 the corps of instrnction contain the JUUTIP of one hllndred anel seven pro

fessor and instructors, be ides twenty-fhe special lecturer. The number of smdents enrolled eluring 

the same year is 1,3 2, of whom more than a hundred 3.re pursuing graduate ('ourse . 

FRA IK C. PERKINS, 
CORNELL C:\I\'r: R~[TY, Ilhacn. :"l. Y., April, 18~il. 
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t. ttbe jfounbers. 

ROM the Federal Land Grant of ]862, which was introduced into Oongre s by the 
Honorable Jnstiu S. Morrill of Vermont, the portion received by New York was 
nnO,OO() ncn's. E"f'ry Statf' w:lsl'eqLlired 10 devote the fnl1l11'eceived fl"Om the ale of the 
land- 'crip to at least one in ' ritntion of learning, in whieh, without exclnding other 
branches, the main object sholl1<l be the teaching of those studie ' which Tf'late to 

Agricnlture and the Mechallic Art '. 

In 186£) Ezra Cornell, tlWll a lll('miler of the New York SenaLe, offered to give ;'500,()OO for the 
Unhel'sity on ('ondition that the institlltion should be 10caJt'tl in Itllllea. Thi' condi tion wa' 00mlllied 
with, :m(l the UniversHy was opened for instruction in October, 1868. Subsequently, MI'. Oornell 
bought of the State a large part of Ilw scrip, binding himself to c1eyote to the Un iversity all the profits 
deriYed from the sale of the lands. i\h. Oornell's endowment nnu. the profits resulting .from hi wise 
policy have nlre:uly amounted to more tha n sri,O n. OOl). 

Associated with :MI'. OornpH in the Jew York Senate was the IIonorahle Andr w D. \Vhite, who for 
several years ha(l been a professor of histoL'Y in the Univer ity of Midligan. lip not only became Ml'. 
Oornell's :1ClviseI', bnt he I:lhape(l the early history of the Univel'sity, and was its Pl'el:li<1ent from it ' 
beginning until his resignation in 1885. 

Soon after the establishment of the University Mr. IIiram Sibley of Rochester founded anc1 l1n1'
tially eq nipped t Ile Sibley Oollege of Mechanical Engineering and t he Mechanic Arts, by gifts a lUount
ing to (lntR to ne,lrly 820(),O()O. 
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2. ~be Site of tbe "Ulni"ersit~. 

I~~~~~OH.NELL UNIVERSITY is situated on the eastern slope at the Cflynga Lake va.lley, 

some five hundred feet above the head of the lake. This body of water. tl'etchet:! away 

in full view more than twenty miles to the north; and the valley leading to it extends 

~ome twelve or fifteen mile in th opposite direction, the whole forming a. landscape of 

nn urpassed beauty. In the gorges between which the university is itunted the water 

of Cascadilla and Fall creeks descend more than five hundred feet in a. nccession of most picturesque 

cataracts a nd cascades. 

The UniYersity domain, consisting of about two hundred and seventy acres, lies upon the somewhat 

undnlating plateau between Fall Creek Gorge anel Cascadilla Ravine. 'Vhile the eastern portion of 

about one hundred and fifty acre is elevoted to the uses of the College of Agriculture, a plateau near 

the western ide constitutes what is known as the campus. The grounds have betln laiel out with great 

care, are decorated with ornamental trees and shrubs, and are made to illustrate the ('onr:,;e8 of instruc

tion in botany, hOl'ticnlture, and arboricnlture. Upon the ground there arfl eight tone buildings, 

five brick buildings, and thirty-one residences of professors and other officers. The view in the 

opposite cut is that taken from Sage College looking toward the northwe t. At the opposite or 

south end of the campus is the Gymnasium. President Charles Kendall Adams has been at the head 

of the University since 1885. 
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3. U:be 'JLibrar\? 1J3uilbino. 

~;~~;;nHROUGrr the munifi.cence of the Honorable Henry W. S:'Ige the University was enabled, 

in 1889, to begin the erection oC the libral'y building, a view of which is offered on the 

OP1)osite page. The hnil<ling wai:i planned wit.h great care for the purpo. e of providing 

in the most COIlV nit'nt, form all the desirable appointments of a modern uni\'ersity 

library. Convenient storage is furnished for fonr hundred aHd eighty tholU:iand volllme ; and the 

reading l'oom will accommodate three hundred and fifty readers. There are two rooms fot' the forage 

of booh:s, a consulting librar? on th walls of the reading room: a special room for thp accomnloda

tion of tl)(" Presiu.ent White library of forty thousand volumes in History and Political Science, 

and eight seminary rooms, where special classes will fiml the bool;:s mo t needeu. for the advanced 

work oC original illve ·tigation. The exterior of the building i ' con tructec1 of Ohio and Lake Sl1perio1' 

andstone, and the structure is tl'ict.ly fire -proof in all its parts. The tower is to carry the clock 

anel the University chime. It is expected that the huilding will be ready for occtl]1ation in the lllll 

mer of 189l. Besides erecting the building at an expense of nearly three hundred thousand dollars, 

Mr. Sage give' an endowment of three hundred t.hollsand dollars, as a perpet.ual fund: the income of 

which is forever to be dpvotecl to the purchasio .~ of books. 

12 





4. '[be 'lLtbrar\? 1Room. 

fr=========;;;;JNTIL the new library building is completed the general library will continue to occupy, as 

it has for nearly twenty years, the large room on the ground tiOOI' of MeGraw Hall. 

Here and in the adjacent rooms is accommouated the general library of the University, 

now consi ting of nearly one hundred and ten thon and volumes. 'rile library has lJeen 

selected with special care. r1'he Anthon Library of nearly seventeen thousand volnme', the BoPV 

Libl'al'Y of nearly three thousand volumes, the Goldwin Smith Library of thirty-live hun(h-eel vol

umes, the .'parks Library of more than five thousand VOIUIlH-'S, have all been supplemented from 

time to time in snch a way a. to ('on t I'ibu te most to the needs of pl'O fesHol 's and students, '1'he 

Pre ident \Vhite Library of Histol'y <lll<l Political. 'cieu('(', ('ollsisting or nearly fOl'ty t,honsand voltulJes, 

is peculiarly rich in books on the ITistoJ'yof Superstition, 011 the Reformation. 011 the Fl'ench Hevo

lution, aucl on the Civil \Val'. '1'h!'> librHl'y has on tile fol' the use of readers aml student - of the Uni

versity the current numbers of more than five hunched literary and scientitie pel'iodieals, The staff 

reqnired to administer the library and make it most a('c.e~sible to professors and students eonsists of 

eleven person '. The librarian is Mr. George \-Y, HUlTis, 
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5. Sage (tollege. 

[fF:~~~~IIE SAGE COLLEGE for worn n was erected between 1874 and 1876 by Ml'. llenry W. 

age. 'fhe building with its endowment was pre ented by this princely benefactor on 

condition thar edncation should fOl'/wer be provided for women as broadly as for men. 

'1'he building, of which a view i given on the opposite page, present a fayade one 

hundred and Hixty-eight feet. in length, a depth of forty-one feet, and a height of fom stories. The 

north wing extendH toward the ea t eighty-five feet, and the 'outh wing one hnndred and twelve 

feet in the same direction. The building is a home for students, and does not constitute a separate 

department or school The young women att.ending Comell University I'eceive the same instruction 

a young men. In a eparate gYlllUasinm, however, the young women are required to take exercise 

under the clirection of a professor of physical cnlture. Be ides the private r loms, dining hall, and par

lor , the building contains a largp lecture room, mnspnms, laboratories, green-housps, forcing-houses, 

and oth r nece. ary facilities for the plll'suit of botany, floriculturA, and ol'l1amental gardening. 

The business manager, Mr. E. P. Gilbert, has chal'o'e of all the material interests of the college, 

including the care or the stllclent·' rooms and the (lining table; while the moral and social interests of 

the young wOIDen are entmstecl to the principal, Mrs. Ellen K. Hooker. 
16 
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6. 1Sotanical '!Department. 

F-~:;;:::;;;;;;;;;~HE BOTANICAL DEPARTMENT is located in the south wing of Sage College. The 

lecture room has a seating capacity of about two hnndred. There are two laboratori es, 

one for Phanerogamie, the other for Cryptogamic work. The musenm anel Cryptogamic 

laboratory are on the secontl tioor. The apparatns, ·torage, duplicate, pressing, aml 

drying rooms are on the t.hird floor. The laboratorie are supplied with work tables, imple and 

compound microscopes, and reagents and apparatus for hi tological and physiulogical work. Some 

fifteen thou and species of plants are represented in the general herbarium. In the mll eum are 

fonnd woods, cone., barks, :libel'S, oils, gums, fruits, and various vegetable products in alcoholic and 

dried specimen. Among other facilities lor instruct.ion and illustration are modeL .. diag rams, ('harts, 

wa]) maps, and a stereopticon with some five hundred views of plants, and their parts, and the vegeta

tion of different countries. Connected with the laboratory are the conservatories. ('onsi ting of a range 

of five plant houses. These supply at all times living plants fOL' use in the laboratory and lecture room. 

Ten comses of instruction are offered, a general course extending through the year being follow ed by 

more special courses, which, in turn, are followed by opportunities fot' individual work and investiga

tion. Professor A. N. Prentiss is at t.he head of the department. 
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7. :fl3arnes 1balI. 

ARNES IIALL is the. pecia 1 a bode of the stu(lpl1 t·' Christian Association of Cornell 

i University. The building was given to the lniver ity by Mr. A. S. Barnes, the emi

nent publi her of New York, for tbepUl])OHCS of tbe Christian A Hociatioll and such 

other use of the University as might not ('ontiict with the needs of the AHsoeiation. 

The dimension of the building are one hnnclrell and twenty by eighty feet. The tower rises to 

a hpight of one hundred feet. 'rile material is brit.:k, witb trimmings of Ohio stone, brown stone, and 

gmnHe. The building contains <t secretary's room, two assprnblY-I'OOlllS, a libral'Y, a readillg room, and 

all other needed at.:eommoclations for the work oC the as oeiation. \Vhil e tbe building is warmed with 

steam, the libl'tll'y and several of the smaller l'ooms al'e furnished with lire-plat.:es fol' purposes of more 

complete ventilation. Through the generosity of General A, C, BarneH, a library has been furnished 

the Christian Association, t.:on i ting of nearly one thOllStlllll volnmes of wo]'ks most lH'P(led for refer-

ence and the modern metbocls of Biblical study. In the periodical room some thirty }>oriodiealR and 

jOlll'nals are constantly 011 file. In 1890-01 the Cornell StlldpntH' Christian Associ<ttion ha a tuember

shil) of five llllllclred Hnd forty-one. 

20 
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S. l1nt erior of :fl3arn es b al l. 

F-;;;;;;;;;;;;;;~~:tilI!E YIE,V on the opposite page shows the auditorium of Barne~ IIall, in which many of 

the lectures in history, English literature, and othel' branche are deliverel1. In thi8 

hall and in the room adjacent is given a considerable part of the instruction in the 

age chool of Philosophy. This school, fOlln<.led by a gift of two hnn<lred and sev

f:'nty thouRanll dollars by Mr. Henry "V. Sage, and a supplementary appropriation of nearly thf:' same 

Un! by the Universi ty, consists of the most complete facilities for the stu<ly of the various Immches 

of philosophy and ethics. The corps of in trnctioil consists of a ProfesRor of Philosophy, a Professor 

of Pedagogy, a Professor of Psychology, a Professor of the History and Philosophy of R elig ion and 

of Chri tian Ethics, two A~si stant Professors, and olle Instructor. It is annonncf:'d that tIl e ('hool 

will be fully equipped before the beginning of the college year 1801- 92. The material equipment 

of the school, besides the neees ary rooms for lectures and i.nstruction, will cOlllpri~e the l'PC]uisite 

seminal'Y rooms and the most complete facilities rOt" cunying on investigations in Physiological and 

Experimental Psychology. Professor J. G. churman is Dean of the school. 
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9. n:be {JDilitar\? IDepartment. 

~~~11IE CONGRE 'SIONAL enactment o[ 18G2, from which a, portion of the Univel' it)' flllld. 

was derived, require!:; illstruction in military tactics; and an officer of the Unit<'o. States 

Army i ' stationed HI, the University as military professor, Required <lrill is ('ool1ne<l to 

the f'l'e!:;hman and Kophomorp ela:;se!:;, tholwh the lll>peL' classps utlnally supply the 

('onlmi'sionecl officel'l'l. TllP ".AnnoTY and Gymnasiltln" i.' a mo<lel bllilding in plan fol' 

its dual purpost:', tholwh an extension has l'eeent,ly been providetl fol' to meet the incl'ea!:;ing llllmbpl' of 

stndent!:;, whieh lws more than doubl (l since its constrllctiOIl in 18R3. The National Government RII1'

plies arl1lt-;, (·quipments, and ammunition, amI a neat, inexpensive uniform is worn dnring drill. The 

military organization in 1890-01 aggregate ' 541 Catlets, and comprise' a regiment and a separate 

company o[ Infantry, an Artlllel'Y platoon, ano. a military band. In trnction is HO cOll(lueted a~ to 

develop a soIt1ier-like bearing an 'I. foster the spirit o[ gentlemanly courte y and obecliencp, as well as to 

familial'izp stndents with drill regulations. 

There is a beipf conrse in Military Science, amI graduates who have shown special aptitude for mili

tary service are given a Military Certificate, anc1 are also reported to the War DepaL'tment :.lD(1 S~:lte 

Government, and the nnmes of the three most (listingni hed, in military science and tactics, are pllO

lished in the "Army Register." Capt. II. E. Tntherly is at the head of th department. 
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1 O. ~be ~\?mnasittm. 

fiF:;~~;;;;;;:t1IRE view shows the east half of the Main Hall, a room one hundred and fifty f(-,I-'t long, 

ixty wide, and forty high, lightel1 by electricity, and heated by steam. COIlllectecl with 

it by a hort corridor are the offices of the Department, dre ing, bath, and repair 

rooml'i. 'rile gymnasium is well equipped wit.h mQ(lern appliances for the arrying 

out of pre 'cribed exerci es for individnals as well a with a full supply or all the orclinary kin(l1:l of 

apparatm; fol' ('lal'is work. Here every wOl'king day throughout year, Saturdays exceptell, the A1:lthenie 

Clas' assemblei'l for instrllction. This class is composed of fltlHIentfl from all Departmenti'lor the 

Uni\Terflity, who, in the phyl'iiea\ examinations made by the director, are fonnd to be physically 

defirient. 'riles\-' meet with the Infltl'llctor for exercise apportioned to their needs. Hf're, too. under his 

l'iupenL ion, thei'le ~ame 1:ltndents rHl'l'y out the exercise prescribed at the office for the I'emedying of 

theie i neli d(lual deficiencies. In the 'Vinter term are held the cIa s exercises 0 f li'l'e ' hmen atHl 

ophomores as reqnieed by the University. 

At the annex, in Sage College, is the Gymnasium for women. where each working day throughout 

the yeae, exeepting atnrday", required exercif:es are conducted by the Director. These exercises are 

llJainly those l\.nown as Light Gymnastics. Tho Professor or Physical Culture js Ec1wanl llitchcock, 

Jr., L D. 
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11. U:bc <PeneraI Museum of 1AaturaI 1bistor\? 

rtF~~~:::;;:::~IIE VERTEBRATE divi ion of the museum include animals from man to lishes. 'l'hough 

no attpmpt has been made to ohtain all of the many thon and species, certain forms 

havp been ::;plected, prepamd, and arranged to ilJuHtmte important factH or principles o[ 

strnctnre, function, development, an(l relationship. Ii'or example, o r the t.wo thousand 

livino· mammals, a Cair idpa of the appearance and habits oC an may be gained Crolll the single case 

where am placed twenty species with anatomical preparati ns cl isplaying 1.11e featnn's that lead zoolo

gists to :1Ksocia,te rl'eatnres apparently so unlike as whales and bats, monkeys anc.l seals. 

In tlw arrangt·ment and increase of the musellm, its main pnrpoHe as an e 'sentia 1 H(ljnnct t.o instruc

tion has never b('en lost sight of. HH characteristic featnreH are: First., tIl(> large number or prepara

tions of Ute hea rt anel hrain, an(lof elll11ryos; and secondly, the perfection of individual sperimens. 

A special effort has been llla(le to illnstrate t.he developmellt of species botll by a series of embryos 

::l.l1(1 by preparations exhibiting tlw anatomical resemblanees between t.he variol1S onlers or the animal 

creation. Qnality, not quantity, hUH const.antly been ai.med at; yet the mLL 'emu contain a vast 

llnmber or object::; of gpneral int('rest" inclUtling nearly, if not qlli.te, all the birus and fishes or this 

vicinity. Proressor B. H. \Vilder i~ tlte Profe~sor of Physiology allll the Cnrator 01 t.he Mlls -' llm. 
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12. lDb\?aiolog\? anb \t)ertebrate Zoolog\? 

HE AOCOMPANYING illustration gives a view of the room in which a large part of the 

instrnction in this department is given. It cons1sts of two general courses of lecture ' , 

four special course " and two advanced conrses. In Phy iulogy, the brain and organs of 

sen e are treated with a vipw to prepare student for the course on the Morphology of 

the brain and for Psychology. The lE'ctnre are given in the room shown in the cut, and 

an' nlustrated with a manikin and a variety of other models, by speeimens and diagramR, and by pain

lE'sS experiment ·. All the members of the class are put to the practical work of dissecting ('at~. Hheeps, 

brain.', eyeR, and hearts, as well a to the carefnl exa mination of micro copic preparations. In Verte

brate Zoology 1,hE' several groups and classe are illustrated with the ai(l of specimenH and diagrams, and 

students are put to the study of repreHentative forms by dis ection. TIlt> special COUl' e on the Mor

phology of tIl(> Bt'Hin is designed to afford opportunity for the most careful stuc1~- . In the remaining 

five conrHes. while lectures are given, the main stress i laid upon the work done in the laboratory by 

eaeh student in the application of the most approved methods and in the u e of the be t and latest 

literature of each subject. In the two advanced conrses abundant opportnnity i· off red for research 

in human an(1 comparative anatomy, hi tology, and sy tematic zoology. The work of the depmtment 

is peculiarly adapted to the needs of students inten<ling to study medicine as a profes.'ion. Professor 

~. II. Gage is ill charge 01 Micrm;coI kal Technology. 
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13. 'trl,e (themical 1Laborator\? 

ORSE IIALL, a brick building of a plain but dignified style of architectllre, erectell in 

188\:1-90 for the exclu i ve u ' e of the chemical department, commanus from its west 

windows the finest of all views of th8 valley, lake, and hills beyond. 

Built in the so-called Mill con 'trnctiOIl method, it is as nearly lire-proof as any 

building can be that is not made altogether of incombustible materials. In order that all th rooms 

may be as light as pos ible, the walls are really only piers between the windows or exceptionally 

large size. 

The hnilding contains fifty rooms. In the basement, which is as well lightpcl :IS any othf'I' part, are 

situated the qualitative and organic laboratories. The tirst :fioor is elevoted almost entirely I () instrl1f'j iOIl 

in quantitative a naly is; while on the third :fioor, besides several slTlall rooms, are located a gl"~at lecture 

room for general chemistry, a large stuoent laboratory for beginners, and the chemical mnsellm. The 

senior officer in the depar tment is Dr. G. C. Caldwell. Pwfes or of Analytic ana Agricultural Cllel1listry. 
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14. \tb e ID ep tl rtm ent of <.tb e mistr~. 

HE LARGE lecture room of the chemical laboratory has three hundred and fifty-two seats, 

and in all the laboratories together there are places for six hundred students wOl'ldng 

simnltaneollsly. Reservoir water and ga are supplied at pach student's place, and dis

tilled water, oxygen, hydrogen, air-blast, and uction are conveyed in pipes to every 

room where needed. Special supplies of chemicals or apparatns are drawn by the stndents as wanted, 

from the general supply room on the fir t 11001', conveniently accessible from all parts of the bnilding. 

Accessible to all students in one of the rooms on tile first 11001' is a reference library of fonrteen hnndred 

volumes, ('omprising complete sets of all the i.mportant, chemical journals, and a large number of other 

works, old and recent" relating to all branehes of chemistry. 

The teachi ng force of the chemical departmf' ll t consist at presen t 0 f nine professors and instructors. 

These give instruction in both the lecture room a.nd the laboratory, in general chemistry, q llalitative 

and quantitative a.nalysis, and in organic chemistry, and, besides, in special branches of work in special 

rooms devoted to these purposes, such as gas, iron, water, sanitary and spectroscopic analysis. Dr. 

S. B. N ewbul'y is Professor of General and Ol'ganic Chemistry. 
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15. ~be 'JLaborator\? of 1l)b\?sic5. 

HE BUILDING exclusively occupied by the Department of Physics is called. Fl'anklin 

Hall, "In houor o~ the first American electrician," whose head in terra-cotta bas-relief 

adorns the door-way. 

At the time of its erection in 1883, Franklin Hall, which was designed a a physical 

and chemical laboratory comhinpd, was deemed ample for the accommodation of both 

d.epartments. At the present time, however, the entire building is given over to the stlldy of experi

mental physic::i. On thp first floor is the large leetnre room e pecially equipped for demonst !'ations. It 

is here that the tuc1ent begins his acquaintance with the science which, if he be an engineer, will occupy 

more or Ie . of his time (luring thl'ee years of his college course. Besiues other recitation rooUlS, the 

cabinet of apparatus occupying three large rooms ad:joining the lecture room, antl the laboratories 1'01' 

practice work in general physics, applied electricity, photomety, an(l practical photography, Franklin 

Hall contains many rooms where original investigation can be carried on. Rflsflarch, inueed, is regarued 

as a very important feature of the work of the c1ppartment, and it forms an essential element in the 

training of all auvancp.d students in phy ies. Such students come to it well equipped after a year of 

lectures and recitations, a year in the jnnior laboratories, and a year of more difficult, work in heat and 

applied electricity. At tile head of the llepal'tment is Professor E. L. Nichols. 
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1 6. ~ b c 'Jl abo rat 0 r ~ 0 f 181 e c t ric a 1 1811 g i 11 e e r i 11 g. 

fiFi~~~~]IlE DYN Al\lO LABORATORY, of which a view is shown on the opposite page, is be

lieved to be the lal'gei:it ('ollege dynamo-room in this conntry, if noL in tile world. It 

contain no machines that are llsed in regular lighting service, but is devoted entirely to 

the experimental study of llyna mos aud llIotor, . The floor space is 40 x 70 feet; there 

are three lines of main sharting overhead that are driven by steam and water pOWN. 

The collection of dynamos includes nearly all the well known commercial types, togetller witIl many 

machines of lInnsnal form. constructed especially lOt' experimental purposes. TIlese macIlines al'e of 

various size, from twenty horse-power down, find they are arranged with slJecial reference to the 
requirements of experimental work. 

An illlj)01'tant part of the work in applied electricity, the mea urement of currents Hnd e]ectronlO

tive force, together with a detailed study of storage batteries, arc-lamps, voltameters and electric 

meters, is carried on in tIle annex to Franklill Hall, which is a sub tantial one-story bllilding 100 x 37 

feet. Operations of extreme precision are conc1ncted in the Magnetic Observatory, an isolated building 

entirely free from iron, which contains the great galvanometer and other standard in trumf'nts for 

measuring current and potential, and the magnetic elements. Professor G. S. Moler is in cIlarge of this 

laboratory. 
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17. ~be "Ulni"ersit\? ')Ligbting JD\?namo 1Room. 

fiF~~~;;:::;;;;vJIIE DYNAMOS that are used for Univer ity Jighting, herewith shown, are arranged to be 

operated with the greatest economy a11(l satisfaction, as w 11 as to aifol'd opportnnity 

for complete ., plant' testing by students of electrical engineering. They haye been 

placed in the stf-'am-engine laboratory in the ('10 est proximity to th sources of water 

aml st am power. ]i'or the incandescent ligbting of sho1> " laboratories, and offices, cur

rellt is obtained from an E(lison iivp lumLlrecl light dynal1lo, a gift to the University by Mr. Edison. 

Arc-lamps ill hop::,; and armory, Hml on the campus, are 'up plied with cnrrent from a forty-arc light 

altel'llator, presente(1 to the University by the We tinghouse Electric Company, 

The iynamos are so installell that tlley may be driven uy water 01' steam power, or both. On1i

narily they are operate 1 by water power, furnished by the turbine water wheel in the Ithaca Gorge, anll 

are driven frolll the shop main-line shaft by belting through a jack-shaft. 'l'his connection to tlw line 

shaft is made antomatically when th machines are to be ::,;tarted so that the line shaft doe' not 11n ve 

to be stopped. The jack-shaft. is equipped with friction-clutch pulley of the most approyed mak(:', 

enahling each machine to be started and stopped independently. A Straight-Line Automatic engj)](~ iH 

so arranged that it can be belted to the jack- haft at any time without stopping, and is 1hus used ol'<.1i

narily to help the water-power over the maximum demand for vower in the shops anll for lights that 

occur,' between five and six o'clouk. The llynamo room is in charge of Professor H, J. H,yan. 
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18. lInbustriaI JDrawing anb Brt. 

~~~~;:;::::mIIS DEP ARThlENrr occupies four rooms, constitnting the whole upper floor and part of 

the second floor of the main building of Sibley College, and supplies instl'lJction in draw

ing, both indnstrial and artistic, not only to the technical classes of the college, bnt also 
to all the other department of the uni,ersity. Only one of the lOUl' rooms is shown 

in the illustration. It has a most excellent equipm nt in casts, drawings, and other 
works of art, aUll a great variety of studies in engineering and architectural work. This equipment is 

continually growing at a ra1 id rate, and will be held at all times fully up to the demands made upon 

it by the cIa ses of bot.h sections of its work. The courses taught include a complete serie ' of studies 
in Industrial Art and accessory work, and provi 'ion is made for the instruction of individual - desiring 

pecial work in free·hand drawing, or water color and oil painting. In the "arm season, out-of.door 

classes are formed, and in the winter, classes of students in art take up figure-drawing from model ', 
and from casts 'elected with care for the purpose. 

Among the collection of thi department may be seen many illustrations of the skill attained by 
pupils, in all stages of progress, from thfl novice taking up the work for the first time, to the artist iu 
the full swing oE professional success. 

Though the sy tem of instruction in mechanical drawing is exceptionally complete, it is subject 
to freq llent revision, and the studies and exercises are regularly reconstructed each year. Profes::>or E. 
C. Cleaves i in charge of this department. 
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19. '[be '!Department of 'JLatin. 

ILLUSTRATION represents the principal lecture-room of t.he deliarrment of Latin, 
in which the Hlustmtive material belonging to the department is kept, as follow : casts, 
reprod nctions of coinfi, a. serie of thirteen hundred photographs, anet a collection of 
antiquitie , made by the Profe ' SOL' of Latin, in Italy, embracing inscriptions, cinerary 
urns in marble, gla " and term cotta, yot.i I'e offerings and figurines, "ases, terra cotta 
plaqnes, <1i he for table u e, lamps, ointment and perfume bottles in glass, bronze 

utensils an(l ornament., a serie of bronze coin giYing portrait of most of the Roman Emperor, 
etc., etc. The aims of the department may be ontlined as follow : 

1. To teach stu<lent · of fair ability a11(l ill(l11stry to read Latin understandingly an(l rapidly, wit b
out the delay of translating. 2. To give to stn<lents who acquire this powf'r opportunities for the 
reading of considerabl qllantities of the literatlll'e, and for collateral reading in ROI1J<l1l History an 1 
the History of Roman Literature. All the more important authors not coyered in the preparatory 
work are read, namely Horace, Li v y, Terence, Plautus, Lncretius, Catull us, Pliny the YOllnger, 
Tacitus, and J lIvenal; and in ac1dition, something lllore is read in Cicero. 3. To afford a more thorough 
anel sympathetic knowledge of Roman Private LiCe than thf' C0111"es in the literature alone could gi\'e, 
t brough ssst emat ic lectures, illustrated abundan t 1 y, partly by tile collections elescri beel abo\'e, bn t 
mainly by lantern vie\\ sand photograpbs from the remains of Roman civilization presened in Pompeii, 
Hercnlanenm, and Rome. 4. To give to tlldents whose intere ·t extends to the scientific side of the 
language advanced work, by seminary method, in the study of syntax. 5. 'fo offer pecial trainillg 
to students who intend to become teachers, partly through lectures, partly through the holding of 
recitations in the tiel(l of the preparatory work, and partly through exercises in teaching eonducted by 
the members of the cla's themselves, under the dir'ection and critici m of th professor. The corps of 
teachers consi ·ts of Profes or 'V. G. Hale, an Assistant Professor, and an Instrnctor. 
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20. \Sreek an~ ~omparati\)e 1Pbilolog\? 

F-~;;;;;~~HE GREEK DEPARTMENT offers unusual advantages not only for undergraduate, but 

al '0 for advanced and graduate tudents. The work required of students in Arts is 

directed towards cultivati~g the ability to read easily and at sight, and toward giving 

the student some acquaintance with the scope and meaning of Greek literature and \\' jtlt 

the characteristics of Greek life and thought. For the year 1890- 91, there are open to 

the choice of advanced tudents in Greek and Philology ten different COUl' 'es of stmly, the most or 

which are given in the lecture room herewith represented. The Philological Seminary room with its 

library of 800 books of reference is open to the unrestricted nse of graduate students and ncll under

graduates as are engaged in special investigation. It forms for such student a regular s tlldY-l'OOIll 

or laboratory. This, with the exception of such objects of illustration as cash;, photographs, and 

lantern-slides, forms the chief equipment of the departmeut. The instruction of cla.sses in antiq uities, 

art, and literature is nssisted by the use of the lantern. The number of cancUdate for advanced de

grees (A. M. and Ph. D.) who are taking their major work in this department is disproportionately large; 

in 1890-91 being ten per cent. of all 'uch in the university. The corps of instruction consists of Pl'O

fes or B. 1. ,Vheeler, an Associate Professol', and an In , tructOl'. 
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21. ~be 1biatoricaI SeminRl'\2 1ROO11l. 

opposite page is a view of the working room of advanced students in the Presi

dent 'White School of IIigtory ana Political Science. It is here that a large part, of the 

I graduate work of the pupils oC Professor Moses Coit Tyler and of Professor Herbert 

rrllttle is carried on. The shelves of the room contain such original anthorities as (;0111-

plete sets oC the" Congressional Globe," the" Congres ional Record," Hansard's" Parliamentary 

Debates," and other works nece sary for the IUO t carefnl sLudy of modern and Europeall history. 

Each tndent has immediate access to the shelves, aml has a dnnH>r in one of the table in wl1icl1 

his notes may be tored. The room is open .frol11 eighL o'clock in the morning lmtil ten at night. 

The School of Hi tory and Political Science, \\"hich for the present]1a its headquarters in this rOUl1J, 

cunsist, of a Professor of .Modern History, a Profe ' or of American Ili ' tory, an Assi ' tanL Professur of 

Ancient and Medieval IIifitory, a Profes 01' of Political, Municipal, alld 'ocial Institutions, a Profe ' 'or 

of Political Economy and Finance, and an Instruetor in History. The new library building will furnish 

unsurpassed facilities for advanced study and investigation in connection with the President White 

Library. Professor Herbert Tuttle is Professor of Modern History. 
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22. morrill 1bal1. 

ORRILL AND WHITE Halls are buildings erected from the same plans for the accom

modation of the variou ' lectl1re, recitation, and seminary rooms that are called for in the 

gen ral courses of instrl1ction in the Univer ity. In these bnildings instrnction i~ 

given in Greek, Latin, Fl'ench, German, panish, and Italian, at) well a in political 

economy, history, Engli h, mathematics, ana some of the branches of natural history. 

In tJle upper part of Morrill Hall are l'OOIfl set apart for the School of Law. This s -11001, althongh 

organized only four years ago, consist · of three professors and an assistant professor, who devote their 

entire time to the work 01 instruction, besides eight 01' ten non-re ident lecturers of distinction \\'ho are 

more or les actively engaged in the work of tll i1' proft'ssion, In the 10UI'th year after the organization 

of the school there were enrolled one hundred and twenty pupil ', The library for tht> use of students 

consists of about seven thousand volumes. 'fhe growth of the choo1 has been 0 rapid, and the de

mands for accommodations are so much greater than the building affords, that t.he trnste s at a meeting 

in February, 1891, provided for the immediate erection of a new Law Seho01 building. The Dean of the 

school is the IIonorable Dougla s Boardman, for many years a Judge of the Supreme Court. 
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23. '[be <tollege of :agriculture. 

F-~~~=i1l]::m BOARD OF TRUSTEE have lately decided to appropriate eighty thou and dollars 

for the erection of a building for the u e of the College of Agriculture and the experi

ment station. This building, of which a cut from the architect' drawings is given, 
when completed, will not only promote the work of each department, but will place at 
least four closely allied. divisions of the college in the same building. 

The structure will be about two huntlred feet long, in shape somewhat like the letter II. The middle 
portion of the building, throughont the fOllr stories, i given up to museum purposes, while the ends 

are subdivided into class-rooms and laboratories. The floor space will exceed 40,000 'qnal'e feet, olle 

third of which will be devoted to museum and cabinets of illustrative materials ancl station applian 'es . 
In the College of Agriculture two course are open to student, known as the complete and special 
courses, the former leading to the c1egree of ba.chelor of science in agriculture. During the first two 
years the stunents are thoronghly grollllded in the natnral sciences, after which, in the last two years, 

instruction i given in agriculture, dairy-husbamlry, veterinary cience, agricultural chemistry, economic 
entomology, and horticulture. 

Young men over eighteen years of age, having a gooc1 common school education, are admitted, 
without examination, to the special course. Such students may remain two years, and mu t elect at 
least three fourths of their studies from the subjects named above. Professor 1. P. Roberts is Director 
of the College. 
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24. ~be lI nsectar\? 

FF~~~~HE INSECTARY was built to afford facilities for carrying on the entomological part of 

the work of the Agricultural Experimental Station. The characteri tic featlue of it is a 

con ervatory in which plants are grown with living insects upon them. By t.his means 

the transformation antI habits of lhe insect. to be tndied can he obsenecl from day to 

day, and experiment for determining the best method of controlling their ravage. can be carried on. 

Various forms of breeding-cages are in use, each adapted for a 'pecial purpose. By means of one of 

these the ob erver can watch the operations of insects feeding on the l'oots of plants without uist.lUb

ing either the plant or the insects. 

The cottage to which the conRermtory is attached contain a laboratory, rooms for photographic 

purpo es, a 'tore room, q llartel'S for an assistant, and, in the ba ement, a colu storage room fot' breed

ing cages containing hibernating insects . 

Although the Insectary is pl'imarily intended for the use of the Entomological division of the 

experiment station force, it is also used to some extent by the advancell stndent in the Department of 

Entomology, to supplement the work carried on in the Entomologicall'ooms in White Hall. Profes '01' 

J. H . Comstock is at the head of the department. 
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25. U:be <:tollege of <:tiviI JEngineering. 

F-~~:;:::;:;;~ii1HE QUARTERS of thi coll egE' are in a red sand tone building known as Lincoln nall, 

a strncture two hundred feet long and seventy-two feet wide \yith a semi-bnselllent alll1 

fOlll' working floors. The basement contains ten engineering laboratories be. ides rooms 

for the Superintendent, Mechanician, and a fair sized auditorium. These rootll · are 

<Towc1ed with machine's and apparatus in constant II e. 

The first floor conta ins the offices of the Director and his coll eagnes, the special enginpering library, 

the reading room, two llraughtin o. rooms, holding jointly, eighty-six desks, the gE'neral mllseUlll of the 

college, the museumof lield instrllments, a11(l the central office of the New York Meteorological Burea u. 

The other floors contain eigL t lect ure roonl ) three c1ra ngh ting room ', the meteorological obsen'atol'Y, 

blue-printing room, photograpbic laboratory, and an abnndance o[ do et, stock, battery, and store 

rOOlllS. The hnilclillg is provided with every convenience for comfort, for the efficiency of the teaching 

done within it · walls, and for the afety or its costly alJpointments. South of the main building are 

the training ob ervatories, fitted with instruments of precision for a tronomical ancl geodetic practice. 

No graduate of this college art-~ known to be ont of employment. They find, readily, remunera

tive engagementrs ; generally, before gl"u(1uation, und are promoted rapidly. The faculty consists of tbe 

Director, Professor E. A. Fuertes, ancl eight othel' Professors and Instructors. 
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26. {tT)e museums of tbe <tollege of <tl"i[ lEngineering. 

GENERAL MUSEUM contains the largest number, and the most expensive sets, of 

models and appliances as yet collected for similar purposes in this country; and unsur

passed either in quantity or in usefulness by more than two European institutions. 

This museum furnishes the illustrative material of the lecture rooms, whilst the labora

tories of this college supply the necessary opportunity for personal experimentation. The University 

owns an unequalled collection of "progres photographs" of engineering work which, in sash-like 

frames, form the only wall covering of three large rooms and portions of the south hall. The entire 

collection of designs published by the Ecole des Ponts et Chaussees, and sevfJral thousand additional 

engravings and blue-prints, not including library portfolios, are used and on exhibition in all the lectnre, 

c1ranghting, ana computing room. 'rile musellm of field instruments contains, jointly, eighty-t.hree 

specimens of modern transits, theodolites, altazimuths, omnimetel's, tacheometers, plane tables, grapho

meters, zenith telescopes, sextants, chronometers, chronographs, compasses, levels, etc. , besides a num

berless variety of special and accessory field instruments, all in actual use for teaching purposes. A 

skillful mechanician is constantly engaged in the repair and construction of apparatus, with an ample 

appropriation, and special machinery for these purposes. The Museums are in charge of Professor 

C. L. Crandall. 
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27. \the ']Labora tories of the (tollege of (ti\)U lBngineerinq. 

F-~~;;;;;;;;:;]HE ANNEXED YIRWof the Junior Laboratory shows the appliances which verify the 

mechanical principles c1eveloped in the lectnre room; this being the most elerrlf>ntary 

kind of professional instruction given in the laboratories of this college. Adjoining 

thi room are: the BrWge Laboratory, for in truction and investigations under the 

direction of specialisttol: the Metric, Magnetic, and Geodetic Laboratories, containing a 

dividing engine, pendulnm, cathetometers, collimators, dip-circle, magnetometer, a specially designed 

comparator of the highe t preci ion, and the acce sory appliances indicated by their purposes in the 

investigation of " standards" and of the theory and magnitude of errors. In the Cement Laboratory 

are determined the specific gravity a11(l compo ition of cements. The sifting, mixing, moulding, tillle 

of setting, permeability, and strength tests, are obtained antomatically. Experiments on piling, foun

dations, and masonry strnctnres are al 0 carried on here; the eq nipll1ent also embraces an HydrauliC 

Laboratory, richly equippec1 for the determination of deliveries, coefficients, etc., and a anitary Labo

ratory for chemical, 'pectroscopic, bactereological, and biological water analyses, abreast of the model'll 

req llil'ement ' of it field . 

This college um1ertakes, gratis, tests, analyses, and investigations, when for public benefit; for 

private pnrposes actual cost charges will be lllade, which can be ascertained beforehand by addressing 

the Director of this college. The laboraturie are in charge of Professor 1. P. Church. 
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28 . ~b e JDcp artm e nt of Brcbit ectur e. 

MATERIAL equipment of this department consists of : 1. A library of 1,250 

volumes, including many large and costly works, such as "Grecian Antiqnities" 

( Stnart and others), ,. C~l11ina," "Pirane i, " Napoleon's " Egypt, " Prisse d' A vennes' 

" Egyptian Art, " Place's "Nineveh and Assyria, " Organia's "St. Mark's," " V enice," 

etc. The historical side of architecture is well represt'nted, and decoration , sanitation, 

and mechanic fairly so. There are fnll ers of the leading architectural journals, American and 

European, and nine of these are on the periodical list. 2. A collection of 1,500 photographs, two 

thirds of which are on exhibition in McGraw Hall, the remainder being used for in truction in the 

lecture rooms and study in design. 3. Three hundred models, in wood, stone, and plaster, an en

tirely unique collection, representing strnctural forms. 4. Two hundred specimens of the "arions 

forms of architectural ornament, sculpture, carving, mo aie, etc.: in wood, plaster, terra cotta, s tone, 

glass, and metal. 5. A large number of drawings, made for the special purpose of illnstrating the 

history and theory of the art, and of engravings, colored prints, and blue prints from working draw

ings of eminent architects. 6. A collection of 150 specimens of marbles, granites, and the like, and 

many varieties of bnilding stones i bricks, plain , moulded, and ornamented i and tiles of every k ind. 

Professor Charles Babcock is at the head of the department. 
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29. 11 nat rue t ion in :a reb it e c t u r c. 

F-:;;;;;;;;;;;~~nHE DEPARTMENT of Architecture offers a course of instruction which is designed to 

covel', as fully as is possible in lour years, the whole grouuel of education for the 

pl'ofe."sion, from the scientific, the hi tOl'ical, thE-' resthetic, and the practical point of 

"iew. Its aim is to give to the stnuent a fair knowledge of things in general a pertain

ing to his future occupation, aou a specially thorongh knowledge of the mattel'S that 

belong exclusively to architects. The course, acco rdingly, incl ll(les a proper amount of mathematics, 

natural ancl applied science, and modern languages, snch as is req ll ired of students in other uepart

ments; anel, in auclition, the various technica l subjects in which the architectural student is supposed 

to take a speeial interest, drawing, constrnction, design, history and dpvelopment of tyle ', mechanics, 

decoration, stereotomy, photography, heating, ventilation, acoustics, plumbing, drainag , professional 

practice, office methods, etc. It is intended that when the stnclent leaves the niversHy he slmll be a 

competent dntught man, qualifieel to take at once an ad vanced position in an architect's office. It is 

admittell now that. the time has come w1wn architecture mnst be recognized as a learned profession, the 

leading member ' o( which in t he future will be men who have been educated with direct reference to 

its requirements. Besides the head of the uepartment already named, the instrncting force consists of 

Professor C. F. Osborne anel an Instrnctor. 
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30. Sible\? ~ollegc. 

LEY COLLEGE is that section of the Univeri'lity in which is gath reel the group 
of deparLments con titnting the ,. College of Mechanical Engineering and the 
Mechanic Arts," which unller the pro\'i ions or the law of Congre .' aml the Charter of 
the Univel' ity, are required to be foundetl and to be maintained for the purpose of 
encouraging the useful arts, and to promote the intere ts of the industrial classes of 

the State. Its province involves the giving of courses of in. trnction in the profe sion of engineering 
and its branche. , so far as they are includecl uncleI' the general term" mechanical engineering," and 
snch as are demanded by tho e who desire to become pl'olici. nt in tile" mechanic arts." It includes 
all needed lecture and cla 's rooms, extensive drawing rooms, wOl'k:-;hops of equal extpnt, a mechan 
ical laboratory for the prosecution of engineering investigations aml scientific research, and for the 
instruction of graduate and profes ional engineers, a well as for Lhe somewhat exten ive course of 
instmction in methods of experimental work provided for undergraduates. Its outfit is com
men urate with the magnitude of the college, now the largest of its rla s, consisting of extensive 
collection of apparatn of research. models, in greaL llumbers, inelllding the whole "Reuleaux 
Collection," innumerable drawing of machinery, a large amount of apparatus lor special investi
gation, gathered in the course of the commercial work, a limited amount of which is llndertaken when 
capable of affording profi.table instruction, 01' giving new aULl valuable information concel'lling pre
viouslyobscure points in practice. The corp' of instruction con::;ists of the Director, Professor R. II. 
Thurston, and twelve other Pl'ofes oni and In trnctor '. 
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31. 'J! a borator\? of mecbanical J6ngin ee ring . 

FF~~~~HE LABORATORY of the Department of Experimental Mechanics and Re earch, in

tended by the Trn tees, from the first, to be made a very prominent part of the establish

ment, is probably the IUO t extensive and efficient yet organized. Its equipment, arranged 

for 300 students, and e pecially as auxiliary to the courses oE instrnction in graduate 

work, and for investigation, i al 0, to some ext.ent, employed in commercial work, wherp 

it may be made useful to the U ni verity, either in the collection of new facts, the promotion of scientitir

investigat,ion, or as offering students 01 portunities to take part in researches of exceptional extent anu 

importance. 't'his equipment includes a series of graded sizes, al1(1 various types, of testing machines 

for determin ing the properties of the materials of engineering, ranging from a wire and thread testing

machine, to those intended for test of heavy pieces of metal, ranging in different gradations of a 

capacity from 10,000 to 300,000 pounds. It includes a number of lubricallt-testing machines of various 

sizes and nesiO'ns, ranging from the laboratory apparatus to the Railroad Testing Machine, lIsed in the 

laboratories of the great railway of the country. There are also dynamometers of many forms, a nnm 

bel' of calorimeters for determining the quality of boiler-steam, team-boiler" injectors," air and gas

engines, of t he us nal standard k ind::;; an(1 several " experimental engines," among which is a triple 

expansion engine constructed by Messrs. Allis L'V Co., built especially to secnre the most complete and 

comprehensive results Professor R. C. Carpenter is in charge of this department. 
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3 2 . '[ I) c mac h inc S I) 0 P 6 . 

MACHINE SllOP constitute that part of the equipment of Sibley College which is 

especially designed to carry into eil'ect the plans o[ the Pounder of the University, and 

the Founder of the College, for the promotion oC the primary object of organization: 

the instruction of students from or about entering, the" indu trial classes, " in the 

" mechanic arts," and to supply that knowledge of the trades sub. i(lial'Y to engineering 

which mnst become familiar to every lnember of the profession aspiring to success and l'Ppntation. 

The outfit in the machine shop consists of lathes, planers, milling and shaping machinl' , etc., 

sufficient to meet the needs of a class of two IllLnclred; the requil'ement being, at present, that all <.:an

didates for a degree sha11 spend a specified proportion of their time, for tho greater part of two year.-, in 

these shop ; a well as that all tndent in" mechanic <"tits" hall there ecure agood knowledge oC their 

proposed vocations. The course of in ·trllction involve a continual progression, in a carefully plannerl 

and nicely graded series of e rerci es, that hall give a knowledge of all the most important tools and 

their use, beginning with the hand tools, the chisel and the tile, and conclnding with work in the 

actual constructiOll of finished machinf's, or elements of machines. Tl1ese exercisp are thns made to 

lead the pupil from the simplest to the IlIO t complex operations, throuO'h the whole intel'l1lec1inte 

range, in such manner that the utmost economy of tillle, and highest efficiency of instruction are 

insured. Professor J. L. :Morris is the head of the c1epartment of Mechanic Arts. 
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33. ~he jforging Shop. 

FORGING HOP furnishes instruction of the most systematic kind to mem

ber of the regular sophomore class in mechanical engineering, and to all special 

students and" mechanic arts" . tudents not applicants for a degree in engineering. It 
is a large and airy room , containing some two dozen or more forges, with power-ham

mer, grinding wheel, and acce ory appamtus, and the n ual hand-tools. A class of one 

hundred can be handled here, by suitable division into sections; pach section commonly working con
tinuou ly three hours. rrhis shop i · unusually well-lighted and veutilated ; the heat of its forgps being 

utilized for this pnrpose, giving a ventilating power of equal efficiency to a steam exhaust-fan of ten 

horse-power or more. 

The eXI-']'cises are graded, as in the other shops, from the simple t to the most difficult, and include 
instruction in building the fire, and its management; in haping iron and teel; in welding both 

metals; and in tool-making and tool-dressing, preparatory to the use of tools in the machine shop. 

Each student makes, fina1ly, hi own machine· shop tools, and carries them with him into that depart
ment, when passing into it from the black fiith shop or foundry. In many cases these tools are admir

able pif'ces of work, and would do credit, a would much of the il'On work, to olu an<1 experienced 

artisans. 'rhe welding of copper, a most (1ifficnlt operation, has often been accomplished, after a little 

instrnction, by pupils who had never before seen or handleu a blacksmit.h' hammer. Mr. J. "V. 
Granger is the in trnctol' in forging. 
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34. U:bc jfounbr\? 

FOUNDH.Y occnpies one-half the build.ing containing the forging hop. It is well 

lighted, heated, and ventilated; and is one of the pleasantest and mo t attractive 

departments of Sibley College. Though the work done here i::; maiuly that familiar in 

all small foundries, yet the most intricate oC ("asting are often malle, and it is difficult 

to secnre ]Jatterns from any ordinary establishment which can not be H'adily and safely 

moulded by the more advanced students. Lik.e thp forging shop, this has proved to be a clepartmPllt 

of instruction very attractive to stud(-lUt::;. 'ome tours de force have here been p)'Q(luc('d that excite 

the astollishment of even old workmon, among its visitor::;. A number of ingeniows devices have been 

invented, alISO, for the production of peculiarl? difficult forms. 

All the castings of the shops, an(1 all the cast-iron work of the Univer ity, where not requiretl to 

be 01 con~iderable size and. weight, are h re ma.de. Among the castino·s l'I'~gulal"ly pl'o(lut:e(l111ay be men

tioned the frames ancl smaller part of the la.theR, forming a portion of the regnbr work of tlw shops, 

all the small pieces for machinf' shop exercises, and a, large amount of incidental anu miscelLalH'olls 

WOlk 'rhe re nIt i.' not only the afforcling of opport nnities for taking part in snch work, bllt tll<' saving 

of much otlter\\'ilSe una.voidable expense to the University. :Mr. J. E. Vanuerhoef is tIle iustructor in 

moulding. 
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35. \tbe 'Wloobworkillg Sbop. 

vVOOD,VORKING establishment of Sibley College constitutes the first of the series 
of workshops in which manual training and the regular instruction of yuung engineers 
in the trades which are accessory to their profes ion are given. The student, immediate
ly upon entering the college, begins work in this hop, aeq uiring. fir t, a certain ability 
in the handling of tool and the u 'e of the haud, irrespective of the result or the opera

tions taught; then beginning, as he acquires this skill, with the simplest operations known to the 
carpenter, the joiner, and the pattel'l1-maker, and going on, ste1 by tep, to the most complex and 
difficult. All the exercise are carefully arranged in this, a in all other departments of the mechanic 
arts school' and they are all, eac.h year, reexamined and revised, altered, and improved, as experi
enr.e inr1icates to be advisable ' thus insuring steady improvement and the best possible COllr::;e of 
instrllction n,nd practice. 

The conI' e begins with bench work, with the chisel. the plane and saw, and embrace the u ualoper
ations with tho e tool, including the ('onstruction of various form.' and parts of strllctures, the employ

ment of the turning lathe in the production of forms of revolution. The final work i::; that of the pat
ternmaker ancl the joiner, the student learning thu to make the patterns that he i::; to mould in the 
founClry later, and making them irum drawings made by himself or his college-mate in the drawing
rooms. He thus gains a good knowledge of the use of tools, of the lUetho<1::; of the trade::;, and the re
qnirement of the designer, a ' thu modified by the exigencies of actual work. Mr. ,V. H. ,Vood is 
in charge 01 the ,V 00<1 working hop. 
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10:'""--------------- The subject of our illustration, Mr. W. T. Adams, the founder and 

president of the W . T . Adams Machine Co., of Corinth, Miss., was born 

in Tishomingo County, Mississippi, in the year of 1853. His father, who 

was a mechanic of moderate means, died about the close of the Civil 

"War, leaving him a lad of twelve years. All of his father's property, with 

the exception of a home, having been destroyed, and he being the eldest of 

seven children, felt the responsibility of supporting the family, and set to 

work with this purpose, finding work on the farm most of the time for three 

years, being able to attend school only a very small portion of the time. At 

the age of fifteen he secured a permanent position in a store at Rienzi, Miss., 

where he worked during the day and studied at night, thus acquiring a good 

English education and business training. At twenty he was appointed agent 

of the Southern Express Co., and at twenty-two, having saved a small capital, 

purchased an interest in a small foundry manufacturing agricultural implements; 

and with his mechanical turn of mind, and peculiar business tact, succeeding in this, 

111 1879 moved to Corinth and established the present business; which under his personal man-

agement has grown to be one of the most prominent of the kind in the South. lIe has also aided 

f in promoting many other successful enterprises; and, like many self-made men, has proven a blessing to 

the country, giving employment to hundreds of hands, and aiding in the development of the resources of the 

New South. 
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L AB OR A TORIBS -
) OF THE { 

Sibley College of Mechanical Engineering 
. ,- CORNELL UNIVERSITY . .,. 

F ACILITIES for all kinds of Engineering Investigation and Scientific 

Research . Great variety of testing machines for materials-

15,000, 20,000, 50,000, 100,000, 200,000 and 300,000 pounds capacity; 

oil testing machines; dynamometers; and every kind of experimental 

apparatus, including "experimental" steam engines up to 200 H. P. 

In connection with the work in Courses of Instruction leading to 'Vegrees 11t 

[Mecbanical Engineeri11g and Electrical E.Egineering, a limited amount of commercial 

work in tests of tbe [Materials of Engineeriug and the trials of Engines, <Boilers, 

'V),llamos, etc., can be done at fixed charges, where the results may be used for the 

bene fit of t he class . 

For particulars and prices, aJdres ' R . H THU RSTON, DIRECTOR. 
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~ELTON~ 
@ w;\TER WHEEL 

GI VES THE HIGHEST EFFICENCY OF ANY WHEEL IN THE 

WORLD. OVER 1 ,500 I N USE. 

Affords the most simple a.nd reliable po wer fo r all m!ning and 

manufacturing machinery. Adapted to heads running from 2 0 

up to 2,000 or more feet. From 2 0 to l O per cent. better re 
suIts guaranteed than can be produced from any other Wheel 
in the country .. 

ELE~TRI~ TRANSMISSION. 
The advantages the Pelto n Wheel affords in the way of a 

uOiform and reliable power, close regulation, and the facility of 
adaptation to varying conditio ns of volume, speed and pressure, 
have brought it into special prominence and extensive use for 

____ ~ this class of work.. . . . . . . 

( ALL applications should .tate amount and head of water, power required, and for what purpose, with approximate length 
of pipe line. Catalogues furnished on applloatlon to purties IntereBted In deueloping water powers. 

THE * PELTON * WATER * WHEEli * GO. 
rEL TON WATE~ nOTORS 

Varying from the fraction of 1 up to 15 and 20 horse-power, unequaled 
for all light-running machinery. Warranted t o deuelop a gluen amount 
of power with one half the water required by any other. . 

121 AND 123 MAIN STREET, 
-------<-

5al) Fral)GisGo, ~al., l.l. 5· ft 
~sEND FOR MOTOR CI RcuLAR . 
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EXTRACT FROM A PAPER ON TANGENTIAL VVATER VVHEELS, VVlTH ILLUSTRATIONS BY ROSS E. BROVVNE, 

MINING AND HYDRAULIC ENGINEER. 

SA=-: FI<.\NCISCO, CAL., November 20, 1890. 

THE function of a water wheel, operated by a jet of wate r escaping from a nozzle, is to convert the energy of the jet, due to its velocity, into useful 
work. In order to utilize this energr fully, the wheel bucket, after catching the jet, must bring it to rest before discharging it, witbout inducing' 

turbulence or agitation of the particles. It is plain that this cannot be fully effected, and that unavoidable difficulties necessitate the loss of a portion of 
th", energy. The principal losses occur as follows: 

First :-In sharp or angular diversion of the jet in entering, or in its course through the bucket, causing impact, Or the conversion of a portion of th~ 
energy into heat instead of useful work. 

Second :-In the so-called frictional resistance offered to the motion "f the water by the wetted surfaces of the buckets, causing also the conversion 
of "portion of the energy into heat instead of useful work. 

Third :-In the velocity of the water, as it leaves the bucket, represeuting energy" hich has not been converted into work. 

FIG. I. 

Hence, in seeking a high efficiency, there are presented the following 
considerations: 

1St. The bucket surface at the entrance should be approximately 
parallel to the rela~ive course of the jet, and the bucket should be curved 
in such a mann, r as to avoid .harp angular deflection of the stream. If, 
for example, a jet strikes a surface at an angle and is sharply deflected, 
as shown in Fig 1, a portion of the water is backed, the smoothness of 
the stream is disturbed, and there results considerable loss by impact and 
otherwi e. The entrance and deflection in the Pelton bucket are such as 
to avoid these losses in tbe main. See Fig. 2. 

2d. The number of buckets should be small, and the path of the 
jet in the bucket short; in other words, the total wetted surface should 
be small, as the loss by friction will be proportional to this. 

A small number of buckets is made possible by applying the jet 
tangentially to the periphery of the wheel, as provided in the construction 
of the Pelton. 

FIG. 2. 

3d. The discharge end of the bucket should be as nearly tangential to the wheel-periphery as compatible with the clearance of the bucket which 
follows; and great differences of velocity in the parts of the escaping water should be avoided. In order to bring the water to rest at the discharge end 
of the bucket, it is easily shown, mathematically, that the velocity of the bucket should be nne half the velocity of the jet. 
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A bucket, such as shown in Fig. 3, will cau~e the heaping of more or less d~ad or turbulent water at the point indicated by dark shading. This dead 
water is subsequently thrown from the wheel with considerable velocity, and represents a large loss of energy. The introduction of the wedge in t}-,e 
Pelton bucket-see Fig. 2-is an efficient means of avoiding this loss. A wheel of the form of the Pelton conforms closely in construction to each of 
these requirements. The entrance and deflection of the jet is smooth and induces very little shock. The discharge from the wheel, when running at 

proper speed, is almost entirely at the bottom of the wheel, and the amount of water carried over is small, i. e., 
the loss due to the energy of the discharged water is unusually small. Both feed and discharge are practically 
tangentIal. The tangential feed admits of the design with a minimum number of buckets- the bucket is short
in fact, the entire wetted surface is small, and an important advantage is gained over the partial turbInes with 
inner feed. The bucket is open, and the rapid passage of the jet is comparatively free. 

In the tests of the Pelton Wheel made by me at the University of California, the diameter of the wheel was 
15 inches, the width of the bucket 1.5 inch, and the efficiencies shown under So foot head were as follows: 

With a 7-16 inch nozzle, 82-6 per cent. With a ~ inch nozzle, 82.5 per cent. The effioiency was determined 
under as Iowa head as 8 feet, still showing 73 per cent. 

It is proper to state that the wheel with which the ahove tests were made was constructed in th e workshop 
of the University, and did not conform wholly to the company's standard. The sizp. of the bucket was too 
small to do full justice to the wheel, owing to the difficulty of shaping the curves accurat~ly. It is claimed that 
tests with larger wheels have given higher efficiencies, and I have no reason for doubting the claim. In COI!

nection with the University experiments referred to, comparative tests were also made with a Partial TUI bine, 
FIG. 3. and the following conclusion reached: The Pelton wheel, beside giving a higher efficiency, is simpler in con-

struction, has a decided advantage in the setting of the nozzle, and is not so dependent upon the precise size of nozzle used. I do not hesitate to express 
the following opinIons regarding the Pelton wheel operated by circular jets: 

1St. It will give a high efficiency under a wide range of heads, say from 20 feet upward. 

2d. It will be equally efficient whether operated by very small Or very large nozzles, provid d the proper ratio is maintained between the diameter of 
nozzle and size of bucket, etc. 

3d . Its general simplicity of construction is a matter of great advantage in its application as a motor. In designing a plant, the size or number of 
wheels can be more readily adapted to the requirements of speed of shafting and distribution of power, without sacrifice of efficiency or entailment (If 
extravagant cost. It becomes practicable to make more direct applications of the power, frequently enabling the avoidance of counter-shafting, etc. 

4th. It meets the requirements of a high-head wheel much more efficiently than do the common forms of turbine. It is evidently far better adapted 
to high heads than the closed or full-running turbines. 

Close turbines are distinctly LOW 111-: .\0 wheels, and are not efficient motors under high heads. A high velocity of the enclosed wheel of a full
running turbine causes great agitation and turbulence of the confined water, and it is readily apparent that there occur extravagant losses by impact. 
The superior efficiency of the Pelton, as a high-head motor, is due to the high efficiency of the circular nozzle, the smooth and rapid deflection of tbe 
water in pa sing through the open bucket, and the small aggregate amount of wetted surface in the buckets. 
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FIG. 3. 

CUT SI-IOWING ACTION OF WATER ON A BUCKET 
WITH A FLAT SURFAC E. 

THE PELTON BUCKET 
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t Electrical Engineer. 

A WICKtr REvIew OF THIOR£TrCA£ AND APPUED (lEeTHIClfr. 
I(."!'!" ... , .... '!!: .•. --... t._...:..~_ .... ~ .. '(_~ ____ _ 
NEW YORK. JANUARY 28, 1891:. Price to Cenu. ~: Xl. No. 143-

1!1~ Crocker-Wheeler W.E.Weather-Proof Wire 
Paiedc:d. ... • 
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THE MOST PERFECT MOTOR MADE. 
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Slmp;!' No 3" our Iinproytd WEATHER
PROOF 'IA'JRE, oU1(l ""e M,u,lranto:-t' It the equII, 
Ir n(it 't~t' >.lIl'e, lOr, or .any other wire (If Idu~ 
character, 

Pritts 011 appJ,r'tioll, 

~~"~~~t~l~4Ih ST., f, ~~~(~;i..~K. WESTERII ELf.'GTRIC COMPANY, 

Tht' Tud,"r £ltttri.Ul Con
$.U'\O.tnoll Co., 
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:1O.w.' .... te .... _hu. d.I"hl • • ,.. 
F. };UYI. Patu:ll, 

-- --If You are Not Already 
A SUBSCRIBER, YOU ~1I0ULn In:. 

Students, Electrica~ngi neers, 

Experts, and 

All who are interested in Electricity, in its theory or appli 
cations, will find 

The Electrical Engineer an intere tingand 
profitable weekly 

visitor. It is the oldest genera l Electrical Journal in 
America, and stands at t he head for technical excel lence 
and for enterprise. 

The Electrical Engineer is in magaz.ine 
form, convenient 

for preservation and bind ing, and is amply and artistically 
ill ustrated . It keeps step in the accelerating march of 
electrical progress . 
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SUBSCRIPTION, $3 . 00 PER YEAR . 
TRIAL SUBSCRIPTION, 3 MONTHS,. • 50 CTS. 

.:pecial Ralu 10 Stude1ltS in College. 

Address, THE E LECTRICAL ENGINEER, 
150 BROAOWAY, NEW YORK. 



1874 . THE PIONEER ELECTRICAL JOURNAL OF AMERICA . 18 91. 

THE ELECTRICAL \IV ORLD 
'T(EAD W HER EVEfl{ THE ENGLISH L.ANGU.AGE IS SPOKEf1\C. 

T HE ELECTRICAL \VORLD is the largest. most handsomely illustrated and widest circulated electrical journal on the face of 
the earth. It should be read by every ambitious student as well as every ambitious electrical engineer. It is noted for 

explaining electrical principles and describing new inventions and discoveries in simple and easy language. devoid of technicalities. No 
one who desires to keep abreast of the wonderful activity in electrical discovery and invention can afford to miss THE WORLD 
for a single issue. Subscription, including postage. $3.00 a year; of any Newsdealer at 100. a copy. 

Books on Electrical Subjects. Any Electrical work. American or foreign. mai led. POSTAGE PRE

PAID. on receipt of price. Catalogue and information free. 

Patents for Electrical Inventions. Electrical cases a specially. \Vork. first-class; rates. reason
able. No charge for advice by mail or for consultation. 

Houston's Electrical Dictionary. This new and important work is designed to meet the univer 
sally-felt and growing need of a handy volume giving ill plain 

and simple language a clear. concise definition of the exact meaning of the many terms emhraced in the Terminology of Electricity. 
It contains definitions of about 2.500 distinct words. terms or phrases. followed by a general statement of the principles of electrical 
science on which such definitions are founded. Every student needs a copy. 655 pages. 397 illustrations. Cloth; price. $2.50. 

Copies of the Dictionu.'y, or of " ny oth er electrica l book .nailell, POST AGE P R E -PA I D, on receipt of the price. 

Address THE W. J. JOH STON COMPA Y , LD. , " T IMES" B UILDING, NEW YORK. 
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~tzenstein'S Sel~-Acti-ng-Metal p~Cking 
For Piston Rods, Valves, Stems, etc., of Steam Engines, Pumps, etc. 

KNOWN AS 

"STANDARD PACKING." 
ADOPTED AND IN USE BY LEADING ENGINE BUILDERS, ELECTRIC liGHT cO~PANIES , 

~ILLs , IRON WORKs AND STEA~sHlp CO~PANIES ALL OVER THE WOnLD . 

ALSO FLEXIBLE TUBULAR METAL PACKING FOR SLIPjOINT ON 

STEAM PIPES, AND FOR HYDRAULIC PRESSURE . 

FOR C1RCUL.ARS .AND FULL P.ARTfCUL.ARS, .ADD~ESS 

L. KATZENSTEIN & CO. 
357 "W"est Street, N evv York. 
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PLANT OF THE W. T. ADAMS MACHINE CO., manufacturers of 
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W. T. ~AMS MACHIf~E co. 
-
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CORINTH, MISS. 

MANUFAOTURERS OF . • . • 

Stearn Engines, 

Boilers and Savv Mill~. 

Milling .... I> Mining Machinery . 

Make both Centre and Side Crank Engines. Centre Crank 
Engines are made in sizes from 10 to 60 horse-power. The Side 
Cranks in sizes ranging from [2 to 120 horse-power. 

m HESE engines are all of new design, strongly built of first-
01 1 r. class material by skilled workmen, with special tools. The 
utmost care being taken in their construction, and each engine is 
throughly tested before leaving the works. Their Centre Crank 
Engines are capable of making high speed and are adapted for 
electrical purposes as well as saw mills. 

For particulars and catalogue, address 

W. T. ADAMS MACHINE CO., 

CorInth, Miss., or Chattanooga, Tenn. 



payne Automatic cangine. 
ESTABLISHED IN 1840, AT CORNING, N. Y. 

Horizontal and Vertical 

Engines and Bollers 

Especially Designed for Electrical 

Purposes. 

------------------------
Compound and 

Triple Compound Engines. 

B. W. PAYNE & SONS) ELMIRA, N. Y. 
NEW YORK OFFICE, 42 Dey St. CHICAGO OFFICE, 26 West Randolph St. 
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ELECTRICAL BOOKS. 
Abernethy. Au Outline of COlIlmercial allli Railway Telegraphy, ill 

Thpol'yand Pra.ctice. AITRnged in questiol1:S and n.nsw('l's. Sixth 
Edition. Illustrated. Cloth. ~~.IXI 

Alglave and Boulard. The Electric.' Lig-ht. lts History, Production 

and Application. . . . . . . . . . . 
American Electrical Directory rO!' IS!1O l~Ul. 

Anderson. Lightning Conductol·s. TI"'ir Histor). :\alun' ami '\1i"ll' 
of Application. ........... . 

Angell. Elements of l\lagnetisill umi Electa-il'it.". with Practical 111-
stl"uctions for Experiment8. 

Atkinson. The Elements of Stalic Electricity. 
Atkinson, P. Elemenls of lclt'l'tric Lighting. . 
Ayrton. Practical Electricity. .\ Lahol'ntol"Y awl l~'cl1l1't' ('()11I·:-.t~ fill' 

First Year Students. 
Badt. DynaJllo 'rendel's' llauo-Book. 
Barnard. First Steps in Eleclricity. 
Beeehey. Electro·Telegraphy. _ . 
Benjamin. The Age of H:ll'ctl'icity, frulI1 .\.1I1lJt'I·-~ou l to Teiepitolh'. 
Blakesley. Altel'uatillK ClIl'l'ents uf Ell·ctridly. 
Bottone. ElectricallllsU'ulltt'ut ~Lt\ldIlK I oJ" .. \ mutl'lIr:-;. 
Bottone. 1::1 :.ctric Bells. and all ahout Ull'm. 
Bottone. The Dynamo: How mac.lt;> fiud Itow used --u IJOt,k luI" nlllult;>llr~, 
Brennan. A Popular E::q>ositiulI of Electl'jt:ity, with Kketl"lw.s of :-;ol1H' 

of its Di!o;co'"t::J"t'l"s. ...... . . . . . . . . 
Cavendish. Elt::ctrical Rest"an:be.s. 
Clarke & Sabine. EIl'ctrical Tables mHl J~·on.llllhll fol' tht.> liSt' of Tt'It·· 

graph Inspectors and ()peralor~ 
Cook. Magnetism and Electl'icity. . . 
Crofts. lio,," to make a Dynamo. . . 
Culley. Hand-Book o[ Pm -tical Telegraph) . 
Cumming. Electricity TI·t"atl'd Expt·rilllt'lltllll.) Fol' tht' 1I~t' of 

Schools and ::;rudents. . 
Cumming. Intt'oductioll to thl' Tln'or), of ]~Jt'ctridt.). \\ illl 1I11111t'!'OllS 

5.00 
5.00 
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Davis. Inclllldescent Wiring Tables. 
Day. Electric Light Arithmetic. 
Day. Exercises in Electricn) am} 1\lagnetic 1\leHslll·t:'mellt~. 
De FODvielle. Thunder and Lightning. . . . . 

. SO.'5 
.40 
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Deschanel. Electricity and )laglwth;m, ht'ing' Part a of a. 'rt'f'llti.se 0:1 
Xattlral Philosophy. ..... 

Desmond. Electricity for Engine(,.~l's. 

Dolbear. The Telephone. 
Dredge. Electric IllwlIinatioll. ~ ,·01..... Yo). I. (Sl'aI'l'P) .... ).').ot). Yol. 

II. 7.50. . . . . . 
Du Moneel. Electl'ic Lighting. 
Du Moncel. Electricity ilS a. ~Ioli,e J'OWt't·. . 
Du Moncel. Electro-)IagIlPts: Elements or their ('onstr"uctinll .. \1111'1"· 

ican Edili0U. SO. 50. English Edition. . . . . 
Du Moncel. The Telephone, )IiCl'o))hone und llll' PhOIlOgTUpli. 
Dyer. Induction Coils: lIo,," :lhull' "",I II,,\\, l ","'1. . . . . 
Electric Lighting Act. lSK2, anti thl' .\f.:h thl'1.·t.~,,·ith i:u'oI'Ju)1·ntt'ti . 
Everett. Units allli Physical CUIlSO!lltllts 
Fahie. Hislory of Tdeg"uphy 10 11,:\7. 
Faraday. Experimel1tul Rl'seul'clw:-; ill Elvcu'icity. 
Ferguson, TreatL"'ie 011 Elt>ctri<:ity, ,.... 
Fiske. Electricity in Tlwul'.r Lllltl PI'Ul'ti\'.' : 01' Tlw Elctlll'lItS of I~Jl'(' 

trica1 Engineering. 
Fleming. :::'hol't Lectun~s to l'~It, 'lI'ical .\rtisaus. 
Fleming. :L1tt'I'nate·ClIlTt'lll Truu!-'fofnH--'I'. . 
Fontaine. Electrulysis. _\. Practical Tn'a.1 i:-;t o Olt Xiek(:'ling', ('upper 

ing-. Gilding .. etc, . 
Foote. l:ctll1oUlic Yaillt' of Elt'ctril' Lig-ht and Powt"J'. 
Forbes. Lectul't's Oil El .... t.·tl·idty. 
Gladstone & Tribe. 'rhe ChplIlistl'yof the :l'(·ontlal'.'" HaU"l'it,s "I" 

Plante and Fau,'e. 
Gordon. A Physical1.'rt.'ntisL' 011 EIl-'ctricity and .. Uugudisll1. 
Gordon. A Practical TI'catis(' on Electric I.ti J!;ht ing. 
Gordon. Four Lettel's 011 Stalic Electric Iliduction, 

1.:;0 
1.:,0 

..;11 

2'2.50 
l..:!.i 
:\.1'11 

.t.) 

J .:.!,~) 

.:;0 

~(ltl 

1.2.j 

:l.I~1 

~'(l.tItl 

1.:;U 

2.;,0 

1.tlO 
3.011 

1.UO 

1tI.00 
1.50 
.hU 

('oJlip~ of any of til abon; books will I", prumptly maile,1 Itl an." adlln'" ill tlw "'orl<I, POSTAGE PREPATIJ. on l't'cl'ipt of the prict'. R~lllil I,." 1""I ·ulllce 
onlt"" l'XPI·i.:'l-i~ 1I1oney ordel", draft OJ' l't'gbtel"ed It:ttt'l', PostuilJlltt's ill J'isk of l"t"milh,'I', Adul"f'gs aJl Ol'dl')'S to 

l'XUlIlplt's. . ....... . 

FRANK C. PERKINS, 209 Central Avenue, Dunkirk, N. Y. 
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ELECTRICAL BOO K S. 
Gordon . School Electricity. . $2.00 
Gore. The Art of Electro- )letallu rgy. 
Gore. Theory and P"aclic<' of E lectl'O-Deposilion. 
Harris. Galvanism Animal and. Voltaic Electricity. 
Harris . Rudimentary Electricity. . 
Harris. Rudimentary Ma;;nelism. . . . . 
Haskins. The Ualvanometer and Its Uses. . 
Heap. Electrical Appliances of the P"esent Day: _~ l{"po"l 011 lli .. 

Paris Electrical Exh ibition. . . . . . . . . . . . 
Hedges. Precautions to h,' Adopted n Introducing tilt' I';"·dri,· Li.!{hl 
Hering. Practical Directions COl' "~indiJlg )J ag-n.>ts fur D."lHlIIlOS. 

Hering. Principles of Dyn!uno-EI(>ctric )Iachitws. ..... 
Hering. Table of Equivalents of nils of ~leusl1renlt'nl. 
Hobbs. Arithmetic of Ek'ctrical '3Ieaslll'enH.1 nts, "ith .:\ UIl It:' I'OUS Ex· 

amples. . .. . .. . 
Holmes. Practical Electric Lighting. 
Hopkinson. DY11ulnic-Electricity; its Model'n LT!.;(;' uull :Measul'ement. 
Hoskiaer_ A Guide (or th,' ];;lect"ic Testing of Telegraph 'ailk's. 
Hoskiaer. Laying and Repairing Electric Telegraplt CUllles. 
Hospitalier . Domestic EIc-ctricily. Recent De~ises in lh,' Appli 'Uti'H' 

of Eleclricity (0 Domestic Use 
Hospitalier_ TIlt' ;\lodern _\ppli<:ation of Elec( ricity. 
Houston_ Primer of Electricity. . . . 
jeans. Lh-cs of the Elec(,·iciltus-1'l'Ofs. TYllllall, Wlt,'alston,' allli 

Mo,-ge. Fil t ~e'·ies. 
jenk in. Electricity. 
Jenkin. Electricity and 1\1agnetism, with Ull Appendix on the Tel~· 

phone and )lic,·ophone. ..... 
Kapp. Alternate Cur"ellt ~Iachinery. . . . 
Kapp. Electric Transmis ion of Energy. 
Kempe. A IIand-Book of Electrical Testing. 
Kempe. The Eleclrical En,.,;ineer·s Pocket-Book. 
Kennelly & Wilkinson . Practical Notes for Electrical I:ltudenls. 
Kimball. The Dynamo: How it is Made and Ho\\' to Use it. 

2.25 
.RO 
.tiV 
.GO 

1.40 
1.:,0 

2.00 
1.00 
1.2'> 
2.50 

.50 

.:to 
1.W 

.50 
1.50 
1.50 

:UO 
8.00 

,7.) 

2.25 
040 

1.50 
.50 

:lOO 
5.00 

.50 

Kohlrausch . Physical J\leasurement, wilh Appendixes 011 Ahsolute 
E lectrical lIleasUI'emcn ts. . . . . . . . . . SlUt{) 

Larden. E lecl,· icit.v [or' Public Schools and Colleges. . . 
Lardner. IIa.nd-Book of Electricity, Magnetisln alHl .. \ l!Otlstics, 
Latimer. Incande~cent Electric Lighting. . . 
Levander, Solutions of the Question in )Iagl1f.'tis111 nlHl E lpl'tl'icity, 
Lightning Flashes and Electric Dashes. . . 
Lock. Worksbop Receipts. 
Lockwood. E lectricity, Magnetism and Electric Tt'legTHI)IIY. .\ 1)t'H(" 

tical lIand-Book. . . . . . . . . . . . . . . . . 
Lockwood. Praclical Iuformaliou 1'0" TeJepitonbts. . . . 
Lockwood. E lectl'ic..:all'l easureJllPnt and tlw (;ulnll\Clllll'tt't': I (s (,'tllI -

struclion and Use. .. . .. 
Loring. A Hand-Book of the Electro-~ragn('tic 'l'elegnlph. 
Maier. Arc and Glow Lamps. A P"actical Hand-Bo"k of Ell' 'Iric' 

Lighting. . . . ....... . 
Martin & Wetzler. The E lectric Motor and its Applications, 
Mascart & joubert. A Treatise on Electri ' ity and Mugul'liRU'. UPU

eral Phenomena anti Th 'ory. 2 vols., each 
Maver & Davis. T1H' Quad ruplex. By Will. Mun·r. J ... l'loth, I~U 

pagl's, 03 illustrations. . .. .. . .. . 
Maxwell .... \.11 Elemental'Y rl'l'catise ou Eleclric.:itl". . 
Maxwell. A Tn'aliRe 011 E lectricity and :llagnl"tislll. 
Plante. Tht' Storage of Electrical Energy. . . . . 
Plum. The )1ilitary Telegraph DW'ing Ow, ('ivil \\'tlr. 
Pope. E \'olution of the Elect"ic Incandescent Lamp. 
Pope. The )loocm Practi 'e of the E lectric Tell'grapll. 
Poyser. }lagnetislll aud Elect,·icily. 
Practical Electrics. .... . . 
Preece & Sivewright. Telegruplly. 
Prescott. Bell's E lectric Speaking Telephone. 

]'7.; 
;)()() 

50 
1.00 
1.50 
:.!.OO 

2.50 
1.00 

1.50 
.50 

:HK) 

a.lXI 

7,50 

1.:,0 
1.00 
8.00 
~.0tJ 

5.00 
1.00 
1.50 
1.00 

,75 

1.75 
0.00 

Prescott. Dynamo·Electricity; its Gplll'l'ntion, Application, T I'unsmb;· 
s ion, Storagtl and ;Ueasllrernent. 5.00 

Prescott. ElectriC ity and the E lectric Tel 'grul It. ~ \uls. 7.00 

Copies of auyof thE' ahove hooks will be pl'Omptly mailed to a ny address ill the world, POSTAG E PREPAID, on receipt of the price. H ',"it by post-office 
order, express m ney orde ,', draft or regi tered leller . Postal notes at risk of remitter. Add" ess a ll o"d ' ,·s to 

FRANK C. PERKINS, 209 Central Avenue, Dunkirk, N, Y . 
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ELECTRIC}l L BO O KS. 
Prindle. The Electric Railway of To·day. .., . . . . . . $0.50 
Proceedings National Conference of Electricians, beld at Philadel-

phia, ·ept. 8 and 13. lAAl. . . . . 
Pynchon. Introduction to Chemical Physics. 
Radau. 'Vonder of Acoustics: 01'. til(' j>h,'nomcna of Sound. 
Reid. The Telegraph in America. xn4 l'Oyal "eta"O pag"s. Cloth, 

55.00. Ru ia. . . . . ........... . 
Reports of the Committee on Electrical Standards . 
Richards. ...\Jwninulll: Its IIistol",\'. Ot't'11I1'(:,>JlCP. PI'OrK'I'lil!'s. )letalllll'-

gy and Applications. . ' . . . . . . . . 

.7'5 
3.00 
1.00 

~' . OO 

3,1,') 

2.1;11 

Sabin e. Histnry and Prngn·" of til!' Electric Tel<'g'ral'h. 1.:J.> 
Salomons. ('omplete Hand·Book on till' )[anag n"'"tof .\eCllll1l1lnl<)I·s 1.:10 
Sawyer . Electric Lighting by 1ncand"scl'ncl'. anli its .\pplieatinn to 

IntC"rior Illumination. . . . . . . . . . 
Schellen. ~IagnetcrElpclric and Dynamo·Electl·ic )Iachill<'s. 
SChwendler. Instr'uetions for Te~tillg' T(-'I{,~I'uph Lirws. 
See. Abridgements o( Lllited States l'alpllt". on Cnelergl'OlInd Lim's 

to Jan. 1, 1886. . . . . . . . . . . . 
Smith. lIIanual o( Telegmphy. Dl'sig'l1('el for Beginners. 
Smith. The Philosophy and l'ractic(' of )lol'sP Telegraphy. 
Spang. Treatise on Ligntning Prot('dion. 
Stephen. Wrinkles in Electric Lighting. . . . . . 
Stewart & Gee. Practical Physics for Schoob and Colleges. 
Tarn. Magnetism and E lectricity . For lilt' l:Sl' of Rtllel"nt" in Schools 

and Science Classes. . . . . . . . . . 

:1.50 
;,.t1() 
Hoo 

10.00 
.:]0 
.25 
.75 

1.00 
.60 

.RO 
Terry & Finn. Dlustrations and Dpsc l'iptions of Telegraphic Apparatus 1.50 
Thompson. Dynamo.Electric )fachilles. ....... .50 
Thompson. Dynamo·EIt'ctric )Iachincl',\'. . . . . . 
Thompson. Elementary Lessons in Electricity and )laglletism. 

5.00 
l.t.') 

Thompson. Philip Reis, 1m'entor of the TI'Il'pholll'.. ....:j ", 

Thurston. Stationary Steam·Engines, Especially as adapted to Elec· 
tric Lighting Pnrposes. ......... . 

Treglohan. Frictional Electricity. . . . . . . . 
1.50 
.50 

Treglohan. Voltaic Electricity. . S0,45 
Treglohan. lIIagnetism. . . . .20 
Trevert. Experimental Electrici ty. 1.00 
Trevert. How to Make Electric Batteries at n o;ue. .25 
Trevert. Hand·Book of Electricity. ... . . ...25 
Tumlirz. Potential and its Application to til<' I£""planation of Eke 

trical Phenomena. . . . . . . . . 1.50 
Tunzlemann. E lectricity in )lod('1'11 Lif". 1.:!5 
Tyndall. Light and El ctricity . 1.2.; 
Tyndall . Diamagnetism and )Iagne·Crystallic .\ction. 1.50 
Tyndall. Lessons in ElectriCity at the Royal 1llStitutioll. I.f1O 
Uppenborn. History of the Transformpr. .8(1 
Urquhart. Electric Light F itting. . . . . . 2.m 
Urquhart. Electric Light: Its Production an<l1Jse. 3.00 
Urquhart. Elt'ch·cr)Iotors.. . . .... ~.OO 

Urquhart. Electroplating. A Practical Hand·Book, lncluding the 
Practice of Electrotyping. ... .. 2.00 

Urquhart. Electrotyping. A Pmctical ~[anll'll. . . 2.00 
Walker. Electricity in Ollr Homes and " ·ol·kshops. . 1.50 
Walker. Practical Dynamo Building (or Amateurs. English Eclili 11, 

SO.SO. American Edition. . . . . . .50 
Watson & Burbury. The Mathematical Thpory of Electricity and 

Magnetism. . . . . . . . . . . . . . . . . . . .. :t i5 
Watt. ElectrcrDeposition. A Pmctical Treatiw on the Electroh'sis 

of Gold, Silver, Copper, :<'ickel. etc. . . . . . 3.50 
Watt. Electrcr)IetaJJurgy, Practically Treated. 1.00 
Wheeler. Chart of Wire Gauges. 1.00 
Whipple. )lunicipal Lighting. 1.00 
Williams. Manual of Telegraphy. . . . 4.20 
Wilson . tereotyping and Electrotyping. 2.00 
Wormell . Electricity in the St' .. vice of ~[an . 6.00 
Wormel!. 1Iagnetism and Electl'icily. 1.20 
Incandescent Wiring Hand· Book. I.()() 

Copies of any of the above books will be promptly mailed to any address in the world. POSTAGE PREPAID, Oil I'cceipt of the price. Remit by pos t·offlce 
order, e"lJress m oney order, draft 01' registered letter. Postal notes at risk of rcmilter. Address aU orders to 

FRAN K C. PERKINS, 209 Centl'al Avenue, Dunkirk, N. Y. 

93 



P (1)18 

JENNEY 0 }~ECTRJC 0 ~TOR 0 e.<ba 
MOTORS fROM 1 H. P. 

~ND UPW~RDS, 

WOUND for PRESSURES 
~S HIGH AS 

500 VOLTS. 

MANUFA~TUAERS ~F 

ELECTRIC MOTORS, ... 

POWER GENERATORS, 

INCANDESCENT DYNAMOS, 
LARGE A ND S l\1ALL. 

ALL MACHINES HAVE SELF-OILING BEARINGS, AND ARE FULLY GUARANTEED . 

. . . . OATALO G U E ON A PP LI O ATI O N . . ... 

.,...- - .WE-

JENNEY. ELECTRIC· MOTOR · CO. 218...]"022: SOUTH ILLINOIS STREET, 
(SuoNoSlte pace.) INDIANAL>OLIS, IND. 

04 



. . ~. 

. ••• . 
JENNEY OONSTANT POTENTIAL MOTOR. 

FOR M FOR J1) TO 7 J1) HORSE-POWER. 
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JAMES LEFFEL WATER WHEELS. 
------- BUILT BY-------

THE JAMES LEFFEL & CO. 
30 Years Business 

Affortls every cOllvenience ror mllldllg '''heels or highest l~x(,t'I1('uc(' aucl 

Specially Adapted to all Situations. 
Among the 'Vheels in op .. rnUon .uay be fonnd 

THE LARGEST AND SMALLEST WHEELS 
in greatest vnriety of form, style und linish unde . the 

~i.ghest a:n.d.. Lc:>vvest ~ead..s 
in tbis connh·y. \Vrit .. , stnUng h .. ad , size of stream, killd of mill. \Ve will s('Jul ou" line 
pa.ul'blet and advise you. 

THE JAMES LEFFEL &. CO., 
SPRINGFIELD OHIO OR 110 LI BERTY ST., 

,. NEW YORK CITY. 

ALSO BUILDERS OF 

IMPROVED UPRICHT AND HORIZONTAL 

Steam Engines and Steel Boilers 
All sizes from 3 to 26 bors .. power. Unexcelled for driving sman electricnl and power I,h.nt". 

OVEIt " ,000 IN SU{'CESS.' UL OPEItATION. Write us bcfore buying. 
------ILLUSTRATED CATALOGUE FREE. ADDRESS-----_ 

110 ~fB~~~:~T~~~~~~lh. The JAMES LEFFEL & CO., Springfield, 0, k~~"_~" ;Q~~~~ 
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GOULD &, EBERHARDT, NEWARK, N. J. 

fT\aet]il)~ (5ools for 

PATENT SHARPER . 
1211 , 16", 74", 28/1, 30", 

E 8ERHA,.OT' S PAT. 

AUTO . GEAR CUTTER 
THAT IS CUTT I NG 

( WITH RARE EXCEPTIONS) 

ALL THE 

ELECTRIC MOTOR 
GEARS . 

MANY CAN COPY, 
BUT THEY 

CAN NOT EXCE L. 

97 

EBERHARDT'S PAT. DRILL PRESS. 
22", 25", 32", 37", 43/1, 48/', 6;2", 



1) lAM 0 NlJ __ ///////////// 
MAGHINE GO. 

MANUFACTURERS OF ALL KINO~ OF' 

Grinding ~ Polishing Machinery 

WATER TOOL-GRINDERS 

-== SWINGING WHEELS, 
18, 24, 30 and 36 Inches Diameter. 

WRITE FOR CATALOGUE AND DISCOUNTS. 

No.1, Unioersal Grinding Machine 18 inches between centers. 

" 2 , " 21J, " 

" 3 , " 30 

FACTORY : WESTERN BRANCH : 

35 AND 37 So. CANAL ST. 

CHICAGO, ILLS . 
PROVIDENCE, R. I. 
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ational Car Heating Co. 

A;'::~ ~ .. pERKINS I ~ 
209 CENTR" AVE . I~ 

DUNKIRK, N. Y. ~~ , 

A PRACTICAL METHOD PRODUCED 

ALL DIFFICULTIES SURMOUNTED. 

SAFE , EFFICIENT AND AUTOMATIC .. 

EASILY HANDLED BY TRAIN MEN 

99 

I. 
n~ .. CONTROLLED BY A SING LE VALVE . 

~,/~1~ . NO DRIZZLING WATER IN DEPOTS . 

~11 . MEETS EVERY REQU IREMENT . 

~~(I. 1----:::::---_====-_ ~i'V . NOT DEPENDENT ON STEAM ALONE 



~"'o 188S BV JAJ. 5 HULTZ, 
~~ ...--,.._ ... 
~ 
>a. 
o 
u 

OFFICE ST. LOt'T~ ELECTRIC POWER CO., 

'J. f!J Locuas Avenue, 
ST. LOUIS, August 29, 1890. 

SllllltZ Belting Co ., St. Louis: 
DhAR SIRS :-We have been using one of your ]5-

inch Woven Leather Belts fo r the past six months, 
and we will say it is the best runn ing we ever saw, and 
has greater driving power than any belt we ever u sed. 
There is absolutely no slipping-not even enough to 
keep the pulley bright. Send you r customers to our 
plant to see the finest belt ever made. 

Yours truly, C. R. SCUDDER, Treas. 

IDE lA<?ElEA1HER.: 
~--~~- AND PI<?KER LEATHER: 

l\IASSAClIUSRTTS COTTON ?tlILLS, 

LOWELL, February 18, 1889. 
iVY'. 1Y. P. JIJ(Il~Il, Vice-rruidull Shultz B~'u'l/r 

Co., Boslon : 
DEAR S,R:- I take pleasure in saying that after 

several years' expe rience with the Shultz Belt, I am 
thoroughly satisfied o( its durability and efficiency; 
a nd should now hardly know how to get along with· 
out it. I have used it fo r the most difficult service to 
which be lting can be su b jected in a cotton mill, and 
in wid ths f rom one to forty inches. 

Yours tru ll', \\ '. S. SOUTHWO I~TII, Sup't. 

100 

ST. LOUIS, 1\10. 

:JBrancb es: 
NORTH THIRD ST REET ,

PHILADE LPH I A, p~<\ . 

164 SUMMER STREET, 

. BOSTON. l\£ASS . 

225 PEARL STREET, 
X 13"lV Y ORI{, 

66 WEST MONROE ST REET , 

C HICAG O. 

A GODSEND. 

BLOO\I1N(.TOS ELKCTRIC LIl~IIT Ctl. 

BLOO:\II;"I;GTON. Il.L .• July 2Q, J8QII. 

Shultz B~ltinr Co., St. Louis: 
GENTL£ME~:- Replying to your recent inquiry i\:-; 

to H how we like your pulley cover, It w111 simply sa;, 
that it is a ~I godser.d 11 to us thIS hot weather j would 
not be without it for ten times the C()~L. We areusi:)" 
50 per cent. less oil on our bearingc; than heretofore. 
J believe it also saves power an I fu( I. h certainly 
has saved considerable wor ry and menwl anxiety. 
No company or individual can afford to run an aiter-
nating dynamo without iL. Hcspcctfully yours, 

BLOOMDIGTON ELECTRIC LIGHT CO. 
) . 11. ~llL1.ER, Sup·t. 



Bmerican Sbip 'UUlinolass <to. 
. . . ESTABLISHED A. D. 1857, . . . 

PROVIDENCE, R . I. 
-- ~ 

indlasses and Capstans 
---- -

TH E FINEST IN THE "W"ORLD. 

SE ND FOR ILLUSTRATED CATALOGUE . Address 

FRJlNK S . UvlA N TON, Agent, P. O. 730x 53 
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. - T H E ------

Perkins Electric Switch M~g. Co. 
MANUFACTURERS OF 

THE PERKINS INCANDESCENT SWITCHES, 
/ ~ 

. ••• • MADE WITH PORCELAIN BASES ONLY .••• .. 

Cut shows Early Riser'sOutliL with Dry 
Battery. Outfit furnished with Carbon 
Battery (sal ammoniad, same price. Price 
of Cloch separate, $2.50 These clocks 
a re reliable time pieces. The electric 
a larm rings two hours unI('ss the circuit 
is broke n. It is neCe&S3ry to get out o f 
bed to open circu it. \Vill ring any size 
bell. Has a posItive contact. Mechan
ical Alarm is independent of Electric. 
Requires no wind ing to set elect ri c alarm. 
Can be procu red of the Electr ical and 
Jewel ry Supply H ouscs. 

Z/.RLY RISER'S OUTFIT- PRICE, $5.50. 

SIZES OF ELECTRIC SWITCHES . 

- ---. ----

No. 1 COjJ a c it y 1')) 

~No. :J- " 
No. :J-
No . -1- - " " 
?io . t; ., " 
N o. 6 - " .. 

t o 10 A. lU l)ereS, 
/ 5 " 
.1 /J " 
4 0 
75 

100 " 
I n prepara tion. 

. Sing l e po/e. 
j)ou /Jle P u le. 

" 

" 
Rated with continuous currenl j with alte rnating current their capacity is increased 50 per cent. 

All parts made to gauge and inte rchangeable. EVERY SWITCH GUARANTEED. 

Call Bells . Burglar Alarms, Annunciators, Telegraph Instruments. Batteries, Door Openers, Pus h Buttons, Gas 
Lighting Apparatus, Mechanical Telephones, etc., etc., at reasonable prices. 

For pri es, address FRANK C. PERKINS, 209 C e ntral Avenue. DUNKIRK, N. Y. 
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Double Coat Rubber for Inside W iring. either 
BOLID OR STRANDED . 

TgeBISHOP- ~~E:A:~:~~FI{~IIA cq. 

OCEAN OABLE. 

• ·e· • HIGH INSULATION . .! . 

F OR NO MAT'! ER Hovv MANY VOLTS OR VV'HAT KIND OF CURRE T, R 

VV'HAT POSITION OR CONDITION. 

OUR WIRES ARE ALL FIRST-CLASS: 

THE BEST ARE NOT TOO GOOD, AND 

ARE CHEAPEST IN THE END. 

FC>A. SAL-E ElV 

ALFRED F. MOORE,. 
ILLINOIS ELECTRIC MATERIAL CO .. 
CENTRAL N. Y. ELECTRIC CO., . 

Philadelphia, Pa. 
Chicago, 11/. 

Syracuse, N. Y. 

ANt::) FROM FAC:::;TORV: 

420 to 426 East 25th Street, NEW YORK CITY. 
HENRY A. REED. MANAGER. 
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CABLES FOR ELECTRIC LIGHT BUOYS. 



FIRE CLAY PRODUCTS OF ALL DESCRIPTIONS. 
OUR PRODUCTS HAVE for MORE than I 

30 YEARS BEEN STANDARD 
IN ALL MARKETS, 

Fire Brick, . 

Gas Retorts, 

Flue Linings, 

Chimney Tops, . 

Cupola Linings, 

Fire Clay, All Grades, 

Wall Copings, . 

Assay Muffles, . 
ETC., ETC . 

. 1 

--~/ 

Railroad Culvert Pipe, . 

Locomotive Fire Box Tile 

Paving Brick, . . . 

Gas House Supplies,. 

I Tile Kiln Supplies, 

I Roman Building Brick, 

Gutter Pipe,. . 
ETC., ETC. 

Send for Pamphlet showing strength of 
our Sewer and ClIlvert Pipe by tests 

made by a practical Engineer. 

• ''''' ESTIMATES OF THE COST OF OUR WARES delivered throughout the United States and In foreign countries, furnished on application. 
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Modern Highway Bridges. 
JI 'BOOK CONSISTING OF 

Strain Sheets of Highway Brtdges, 
FOR THE USE OF ENGINEERS, COUNTY COMMISSIONERS 

AND SU'PERVISORS . 
JlND 'THOSE IN'TERESTED IN 'BRFDGE BUILDING. 

Full and Complete Strain Sheets of Bridges 
FROM 40 to 200 FEE'T SPANS, OF VARIOUS ROADWAYS AND CAPJlCl7lES. 

Fully Illustrated and Artistical(v Prillted and Engraved. Ediled bl ' H. G. WeLty, Civil EllgilleJr. 

Price, $5.00 per f7olume. 
Published b.y the GREAT SOUTHERN PRINTING CO., Frederick, UVld . 

"R..EA~Y JlBOU'T JULY I, 1891. 
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STANDARD HOTEL ANNUNCIATOR. 

HOTELS WIRED FOR LIGHTS, CALL BELLS OR 
FIRE ALARMS. 

Dry Batteries, 

· Wire, · 

Push Bllttons, 

Fire Alarm Bells, 

and 

Electrical Supplies 

At Low Figures. 
ELECTRIC BELL OUTFIT, $3 .90 . 

. \ od rehS, l-<~lXANl< o. l JEH. I<:[NS , 

209 Central Avenue, DUNKIRK, N. Y. 
lOG 



Awarded Gold Medal, Paris Exposition, 1889, and Highest Awards for Safes wherever exhibited. 
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~ort Ghester Bolt aI1d Nht Go. 
~ 

IV\.A.NUf.A.CTURER~f ..... . 

COLD PUNCHED, CHAMFERED TRIMMED AND REAMED 

-N urs 
'ALSO, BOLTS, RIVETS, WASHERS, t\ILLED .sTUD BOLTS, .sET 

.sCREWS, CAP .sCREWS, ETC., ETC. 
----

~a~Q cl{~'1:-bQ ~/"e-~ Cl/~{) S~'Wl-i-~ iVl/j;ohe--b ~'Vll~ a S pe 0 i cd4 l J . 
PARTICULAR ATTEN710N GIVEN 'TO ACCURACY AND QUJlLl7Y. 

CORRESPONDENCE SOLICITED. . • • • . 
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~UMINUM 

--------~-----------~-

CHICAGO. 

PHI LADELPH IA. 

BOSTON . 

NEW YORK. 

MILWAUKEE. 

CINCINNATI. 

MONTREAL. 

LONDON. 

~LO~ COMPOSITE 
Containing Metallic Aluminum, Oxide of Aluminum and 

Metallic and Oxide of Copper. 

-===~~=--=-/i~~ 

l)tte Greatest metal &treQ~ttteQer • • • 

FOR IRON AND BRASS FOUNDERS. 

PRICE, $8 PER 100 LB. BOX. 

" Let this be the means of our introd uction. "-W ANAMAKER. 

The Hartsftld Furnace & Refining Co., 
ESTABLISHED 1885. NE"WPORT, KY. 

lOU 



U!at~r 

fT\otors 

Small 

I8olat~d 

~J~etrie 

plaQts· For Estimates, address 

-I- -I- -I- -I- -I- .~ ~~~~ .~'_!. :~~~!~.I ~~, .!~~:.~!::.~!~ :-.:'J 
~--------~-------
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C. H. Baker, Esq., C. E., S"tlle, Wash., Says: 
.. I am charmed with your production - delight

ed beyond measure. You must bt> working more 
in tbe Interest of mankind generally tban for 
yourself, to furnish the work for so small a com
pensation . " 

Prof. Chas. E. Bessey, Univ. of Neb., S.ys: 
"Every botanical department ought to alford 

this set, as tbe price id very reasonable." 

Prof. A. N. Prentiss, Prof. of Botany of Cornell Univ., 8&y.: 
.. I do not see bow anything of the kind can be 

more perfect. " 

Dr. J. F. Rothrock, Prof. of Botany, Univ. of Pl., 8&y.: 
"Beautiful, beautiful, heautiful indeed are your 

sections I " 

" -.Z1 merictlQ Woods" 
rx~--

IS A. PUBLWATION relating to American timbers, and in 
wblCh ~acb one IS rel"'edented Ly actual and authentic 

specwlI:u.s so Jlrepart!d loS to show transverse, radinl and 
tall)(eDtial views of tbe grain . The specimens are so thi" as 
to nllow tbe trausmission of light aud thus t be characteri,t.c 
structure of each is beautifully shown. Accompanying l~xt 
gives full information as to the uses, l,lIy , icai and me(/ici1H1l 
properties, muy. "/ y),(Jlrtil, botanical description, etc. ~ he 
sp~c,mens and text are gathered togethH into neat ca .. ' 
r<,sembling bandsomely bound octavo volumnes, eacb "liE' 
representing tweuty-/i.e species, and selling at $5.00, expreg,
age prerared. It is in place in every home, library aud 
school a whatever grad_e_. ____ _ 

What Competent People Say of "American Woods. " 
Prof. G. F. Swain, Prof. of Civil Erg.neering, lIass. lnsl ofT.ch.nology, Sly •. 

"I think YOllr pamphl~t and wood sections are not only ex 
ceedingly interesting. bnt are also v~ry valuable to Engineers 
and others who have to do with woous. I bave heard noth
ing but praise from tbo e wbo have seen tbem. 

Fred E. Field , Esq ., Architee4 Providence, R.I., Says: 
TEREOPTICON A.~D MICROSCOPE PUn'AH· 

ATlO:\S 0.' WOODS. These must be Sten to 1", 
Il/,preciated. They are perfect in every way: " First-class ill as liJle. It will be of service to 

me in my prof""s,,," as Archit<>ct. Please notify 
Ine of any succeeding volumes." 

Prof. L. M. Underwood , Prof. of Botany, Syr&ense Univ., Say" 
n The entire work is as artistic in design as 

faultles in execution. n 

E. H. Russell, Esq., Prin. of State Normsl School, Womster. 
Mass., 8&y.: 
" I do not know of anything so well calculated 

to make young people fall in love witb tree3 as 
tbis most ingenious device of yours for sbowinl;' 
the beautiful SU'ucture of our common woods. 

"Please accept my thanks, my dear sir, for wbat 
you are doin/? to make attractive the study of oUl' 
114tlve trees. ' 111 

II 

C t'gaDtly prepared and accurately labeled. ' () 
on" wllo u:;t!s the skreopticon or mlcroscop" 
should faiJ to see tbem. Fuller informntion ano 
prices sent upon application. 

WOODEN CliO S- ECTIO:\ CARD, for fancy 
and busllless purposes. Tbe toughness and ivory
like smoothness of tbese cards (espeCially wbeu 
we considpr that they are sections of wood cut 
across the gmin) are a surprise to everyone. 
Theil' printing qualities are unexcelled by any 
paper, ancl tbeir uniqueness makes them of great 
value for advertising cal'ds, etc. Very dainty are 
t.hey, too, for calli1lg cards, btvitations, dirL1te?"· 
cal'cls, etc., and as they admit of India ink and 
paint-eith r oil or water colors-manyal'e used 
handsomely decorated, as gift cards. Samples and 
prices sent upon npplication. 

ROMEYN B. HOUGH , ( B. A. Cornell'S1.) 
Lc::::nr"VIL-L..E .. N. v. 



TUERK WATER MOTORS. 

W HERE a water pressure of 20 Ibs. or over can be obtained, 
these motors are the cheapest and most durable for run

ning printing presses, coffee mills, church and parlor organs, 
ice cream freezers, fans, sewing machines, lathes, dynamos, 
etc., etc. No engineer required; no delay starting or stop
ping; no noise, dirt or damage . 

..,..-------:: 

THE ECLIPSE HYDRAULIC ELEVATOR. 
FOR freight or passenger use. Safe, simple, economical, durable. No cables, ropes, 

pulleys or safety catches needed. Cannot fall or freezl", and n(l strain on building . 
Always ready, and requires little or no attention. No valuable spacl" occupied outsicie 
l'levator shaft. Stops itself at top and bottom. 

In applying for estimates state if for freight or passenger use; the water or steam 
pressure at starting point; tlw greatest amount to be raised; height of lift; and if car starts from ground 
tloor; nature of soil for a depth equal to total rise of car. 

GrTe~tim(l;lials, lists, catalogues and estimates furnished on application to 

THE TUEliK HYDRAULIC POW'"ER co. 
NEVT "Y"OEX. N."Y". C::B:IC.A..G-O . ILL _ 
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Wuto:%~table 
VOLTMETERS, AMMETERS, 

MILLI-VOL TMETERS, 

~ MIL-AMMETERS, 
FOR . .. . 

DIRECT CURRENT CIRCUITS. 

For prices and other Information, address 

FRANK C. PERKINS, 

Electrical Engineer 
No. 209 CENTRAL AVE., DUNKIRK, N. Y. 
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