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titis cruide borax wiil be sent home in thousands of tons. The
COst of coliectiiJg it is trifliug, but flhe carrnage fromu the place
of production to the s, a roast is exrensive. 'There are wont-
derful dpposits of borate of soda and borate of lime it the
Ullit,,i Statps irt NeÇv.ala and Califoriria.

i believe 1 are correct in statirrg that no case of choiera was
evr-r knowrr to h rvP, taken place irt anv of the villages wvbere
ti boracie acid la ruade, the vapors arising frons the lauias
acti ng as ( cha rut agai nst t'l is terrible eînliie. -13B vnî

l~rr' o iin The,~ .1I<rnufacctrer and Bii dr/',r.

GRiAP>HITE LUi3IICATION.
iln tihe rievelopnreîrt ef tire worlil's iristory, tire time bias an-

rnveri, it wouid seenr, whien a change is to conte about in tire
ntrrrle of* luirricatiig mhinriery, ceri:ges, waggons, etc.

This change is to Ire brougbft about by substitutiîrg graphite
fo il or grease in wvioie or in prart.
For more tiran fifry years it bias been known that graphite

was one utf the bt-st luirricauits extant, but no way bias been dis.
covercd to ircid it iii position aird utilize it as a lubricant ex-
cei)t iry mixtng, it with oil or taiiow, anti yet its tuse in titis
forni bas gradoahly been) grewing for the ast twenty yeans
andi it is now quite exteusively useri in oils l'or heavy beerings
anti îrrticularly for îrackicg boxes for raIlroad cars.

A few vears ag,) the process was invent *et, aud tire invention
patented, for hoirling graph1ite in its position, in a journal box,
tinte ftirnisliing, dry lubrication.

Lnke ail other tst-fnl inventions, tbe graphrite birirhing or
journal box was grerrtiy in advance ef the tintes, ant i atter beinrg
inverited tire invention came near to heing, lest te tire worid fer
Ivant of recogynition. Graphite busiîtgs and boxes could net
be sol d, in fact tirey could net be given away with an agree-
ment that tlrey were te be put in use and used. Scientists
were ariîrst the îîtvetttiort, engitreers condernnted it, and capi-
tal could iitot be found te introduce it ;anrd wirile it was, suc-
cessfully introdred it the block traie in the faîl of 1877 aird
aird on ernachiien v in th~e fLrll of 1883, and on carniages and
waggorrs about tire same tinte, we are infernted that its progre.s
in actuai use Las been veny slow. lu titis particular itistory
repeats seif. Professer Morse in ]832 discovered tire first
irrirtiplPs ef the telegrapli, but for want cf means lire strnggiedotil 183i, a peried of five yr.ars, before lie could het suflicient
assistanrce it inoerey and mecitanical skill te put op tite firstfew umiles cf telegraphi wire in a ront. In 1837 itany of tire
irrinciîries of the tr'legrajh were as irerfect as titey are to-day,irrt pecnrtiany assistance could net bu obtaitred te construct amnile cf' teiegra1 rb wire for commercial use, and ('ongress was
aise appreaied te iut vaint, Iretwititstandin,, Morse and Vail had
prrt tnp a wrre ir a rooie ten utiles long in WVasiningten in 1838,aurd oîuerated it srtccas.sfiily. In 1842 Morse agein apîriied te
Crrngrrss for air appulropriationu, and on Mirch 3, 1843, Congress
apitrorirted $30,000 te huilti a uine cf telegrapîr fromt BIii-
morre te Wnsiiirgtotî, and the first message luasseti tetween. tite
two cies on May 24, 1844, seme twelve years efter the firàt
discovery ef the te'egraîri. TIre rdst is fully knrewn.

WVe baive observed abeve that graphrite busirings weîtt into
use it the block trade in 1877, but the difficulty then presented
ttseit ef gettiDng a box iînte use upon a machine in a miii or fac.
tory, anti tite first eue Put te use was in the factory ef the Nor-
forlk and New Brunswick l-Isiery Company at New Brunswick,
New Jersey, and a-as.stertel Noveorber 20, 1883. Out the 5thi
of Marcir, 1884, te cootîany, liy their sup,-rinttert issued
tire foiiowirrg cerf ificate:

IlWe have ont- cf tire grapite- boxes it use on a fancy inccc
ef or cards since Noveurber 20, 1883. WNe ciled iut a few tins

after putting it ou, but it ias been running since Noverober
28t1r wilirout oul at a rate ef about 600 revelutiens a minute,
aen about 10 hoars per day."

"Te bearixrg surfaces et titis date are feund te be in good
consdition, without showing siusq et cutting or beating."'

Front titis single bushing, thle graphite boxes on îtîachinery
start-ri, aird in future articles we will endeavor to trace is
trîrther development and aise 'Ie expiain tise principles of the
lubrucetion, se that enginreers, oteclranicm and or irýrs usinaC
iînaclirtiery cao sce howv the revolution, i:s beiug brought about
ef discarding ou and srrbsfituting, graphite it its place.-
A incrican' Engineer.

HEAVY UNIVJ•RSAI, MILLYING MACHIINE.
It is desigired for boring, facing, turning, miiling, profiling,

key-seafiuig, spittig, rack euttiug (any lergfth), gear cuttiug
with the vertical attachment up te five (cet in iliameter, etc.

It net oniy edmits ef a greater range et work, but wiii do
work then can be doue on tto ether universai rniiiug machbitne.
It is speciaiiy designed for use in raiiroad Airp , aud for
builders cf locomotives, portable and stationery eiîgttres. lu
repeirs te locomotives, where duplication cf wearing parts is
se frequent, ut le particulariy valuable on acceunt et its great
capacity, and werk cau be doue te better advarrtage and with
greater precisien titan on planiers, lathes, shapers, etc.

The geai ing as sitown in cut is external and back geared 4 te
1, it is aise made with external go>aring, back g,-ared, 8 te 1.
Ail running parts htave cil tubes and are accessible for oiiing,
anrd is driven by a 3ý.inch belt on a 4.step cone, cf which the
iargest diameter le 13 incires.

Tire spindle is et steel anti rue in atlas bronze boxes. Trie
front hearing is 3ýý incises in diameter by 6 incht-s long ; back
bearing 2~ lo iches diameter by 5 loches long anti provided
wvith easy means et adjrtstment for wear. The front end cf the
spindle is threaded oit the outside for face plates or face bils.
lit tire spindle is a tapîer hole for cutter arbors '2 inches dia.
ireter at the front eîtd, dimini-hing J inch in 12 inches, te
1 'i ixtches diemeter, through wlrich the arbore are d iven out
by a rammer. Tire atlas bronze boxes have an arijustinent l'y
whicls the originral centres are aiways retained without alter-
ing their position laterally-this is a very imnportantt peint; as
the journal and bearing wear aiways in the saie place. ln ail
other eleeve bearinge, wben wear le takeo up by moving either
the bex or spintile lateraily, a new position ie taken and weer
commences and takes place very fast-tse abeve style of bear-
iirg evercemes this entireiy.

Tire cuttter arbor supporting bar-, witir its adjustabie centre,
cau be nroved eut te support cutter arbore 26 inches frontu tite
enrd cf tite splîndie or Truslred back eut et the wai-, ti s facilit.
atiîtg the milling or boritîgof a large piece cf won k that wculul
be Prevented by the ordinary fixed bar.

The tbree feeds, vertical, horizontal (in lune witb spindle),
aird traverse (at right angles te spindie>, are all reversile, aird
are operated and stopped altegether by tire haudie shown ln
ire cut near the cup-board. This reversing device is commets
te engine laf ies, dees away with the cressing of belts and saves
time. The 4.step coîre on the spindie belts te the lower cone,
the shaft cf which ruos in a hollow stud an ti drivt-s, iry means
cf the reversing device referred te abore, a ei -ft rîrnning
fli'eugh the hase ef tire celoînui. Bievel geana cmutiect titis
eitaft witb the vertical siraft, and tire latter by bevel gerr with
tire hrizontal shaît in the knree, which ceurmunicates in turn
with the several screws fer the varions feeds lu the fi-ont cf the
knee lry clutcir geans. 'l'iese ciutci gears caut he engagedo
tl.ýlst-rngeti et wiil by tire knanled koobs showrr in front, giving


