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tuch toro itmportance than the neg-
ative. It should be of a peranient char.
acter, whihl th tool used ins the aking
of it îuay perfectly servit its ptstose,
though it were fo short.lived is to fade
away immiiediately after it huut yielded the
print. But it is convenient, and often of
great itmportaneo front an inidustrial point
of view, that the ntegativo shall lie stable.
And if the ntegative is lot right thu priit
mus;t be wrong, and if the negative is pro.
duced by uncertain processes, we never
cati tell what the print will be. The
science of niegative-aaîakinig becomes tieare.
foie, I thinak, of as inaucli imaport4ance as
the science of printing processes. As the
chenistry of these latter has received
eough attention to r ble anlyonae to
tmake priaits that are i aect froam a cieami.
cal point of viow, whilo the chemlistry of
negative.nakinig lais been very largely
nleglectcd, [ have spent a good dcal of
tinte during the last few years ins examin-
ing sone of the opeiratioas ina commaaon
ise, and propose ta look ait one of two
natters in connection with the cheamistry
of negative.:uaking on gelatin plates.

Tite silver bromide particles held ian the
gelatino filata are so clanged by suitable
exposUre to light, that the developer is
able to take away the bromine frot thems.
In a chemically perfect negative, after
fixing and wastiag, the image vill contsist
of pure ruetallie silver, and it does nlot
aaatter all ait wherethe brotiane ias goln or
what changes it lias produced lin tho de.
volopor so long sa ano trace of it, or what
it Icads to,. retiains behind. But when
bromnino is added to anî alkaline solution
of pyrogallic acid, it produces ai brownt
color, and as therp is tuost brotine re-
inoved whor thereis uiost silver deposited,
the brown coloring matter will be, rough.
ly speakinag, proportional ins quatntity to
the density of the negative, un less someio
of it ils remnovedl. There is, perhaps, no
prima Jaie reason why at image of this
composite charactershould be oljected to.
Indeed, th prese'nce of this brown stulf
tnay improve tho negative if the filin has
too littlo silver in it to give proper density
alone, or if the expostre has been too
short ta change a snilcient amounit of the
siiver bromide into the developablo con-
dition, or if thedevelopnent lias been un-
duly curtailed. It is easy ta see, thoro.
fore, that a cheap manufacturer, and ain
inconpetent, rule.of.tiutb photographer,
miay have definite reason for advocating
the use of stain.producing developers.
ßut to rely upon staining matter in the
making of negatives is to lean upon a
broken reed. The residues obtained by
the partial destruction of somte complex
organic substances are aliost pitchy in
character, and seen to bc very unalterable
by ordinary atnospheric influences. But
the stainîing matter produced hy the oxi-
dation of developers, so far as I have yet
discovered, is never of this kind. Pyrogal-
lie acid generally yields brown products,
ificlining sometimes to red and sotetimes
to yellow ; but twice I have obtainîed
solutions of so fino a deep bitte color, that
it migit have ben nistaken for Prussian

bitte. These lAie colors, ol standing for
ia few hours, finded l t a yellowisl-brown.
1ie deep reldish-brown color obtainied by

simple taerial oxidation of a solution of
pyrogallie aicid and sodiaum carbonate, be
coies perceptibly lighter ins a day o- two
wlhen bottled uip, anîd lin a week or so matay
hiuvo lost periaps iuailf the depth of its
color. I thiik onse is quiito justilied ins
saying that nteitlier the qiuantity ior the
îpaitiliy of tiesnt staininîg mtatters cnît hie
cottroîlle'd, that thiy aro ini every w'aîy
uncertainia, and that, therefore, they ought
to be rigorously excluded, or perfectly re
taoved, front Ovory negative of valie.

And these are far' fromi being ail the
reasons why the presence of staitning tmat-
ter in nege atives should bu avoided. A
silver iltage is relbiable, antd catn bai cheumi
cally worked uipoi' with perfect certainty
as m1ay be desired. lbut stai iling mattter
catnot, fonnit al fouttLion for aftetr work,
ti it will sutïer chango wvith almitost

eivery operationi upon the negative. I ts
culotr wii catlugo and rochange, and by
wasing it will, under somte circutustances,
be partly remnoved. We know very woll
that vhon a part of the ilalugea is rcmoved
Iby applications to the surface of the film,
tite shldows lose a greater proportion of
density taitt the lighats, becauso the dark
detail is in the uiper or outer service of
the filmi oinly, atd so is more easily attack-
cd. Therefore, granttinîg for the mllomaienit
thit a atite withf ani itago that con
sists partly of staining natter lims corrcct
gradation, if a part of the staiinitag muatter
is remnoved the gradation will bu falsified,
andl this alonte would be suflicienit reason
for condemining the use of staining" mtatter
ini negativatfking.

There is atiother source of taining
matter, itately, the uxidntion of the it.
veloper by its exposure to the air durinag
developient. The coloringv matters so
produced may or may ntot be the samte as
those resulting frot the action of bromtinle,
but, so fir as my experiients go, they
behave ins a similar mtanter witla refereice
to thoso changes that are of practical ini
terest to piotographers. Thie arkened
solution will soak into the gelatin aai
color it ioere or less unitiformsily, and it
appears th:Lt it nay perhaps aiso intensify
the imaga:fe by deposition upon it, if we
taie into accoutt recently publishied ex.
periments. îIN r. A. W. Dolland* lis shown
how by the use of glycerin goi maiy he
deposited upon the imtal iat a platinumii
print, the platinuia apparenty reiiaining
quite unaffected, and mnerely determining
by "contact action" the precipitation of the

gold fromt a solution that S ready te de-
posit it upon the least, disturbance. Mr.
E. J. Wal lias coifitiied the result of
earlier workers, who found that silver
migit b similarly deposited. And, coi.
îng still more closely to tie point under
discussion, Dr. R. E. Lieseganag has re
cently observed that sibstanices of the nisa
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tua of pigtnnts naay be d %pited upon
Inletallibasis is ai algaus n ni 'er. 1hm.
foundytha tit i -taii g mattifa odii
by the atlial oxitdation of p1ylvýalit acid,
hydri .inonea, aid tima lbtl ancs ini
alkait aae sol u tona, woIti deipo)t.at Ipt nli and
in.ify the iiaig tif a Satit'ar print. A
solution of aili wialh , arbwitn of 'oda
lie fotid u titld d-epoiit colout i oxidatioi
broluts taupon th image of a platiimta
pri it. 1L ils, theret'for, baut tI natmt al tg) sup
pose t hat probably so.i timîies tla1' staininuag
liatters' produced b aa a x idation ina

developers w'ii diepo'st aupion thet imtatge ina
naegativs, a utid t l l ofiation pro
ducts that art already ti. te, pi atdultc'l by
the a'tion tif tite bi ,tiIih, Iaefore dle
serihed. i laiteia made one expriient in%
this thr'etion liv soakinig part if a nte'gt
tit e li inai alkaliatw solution of pyrogallie
iaid, allowing.0 it to :emtiit tait ntil the stolu
tion aindt thet neai wi oth wetll col

oured, ani then waîsiitg for a short timaie.
Th coloir, of couirm-sae, r'tdtat led ptinting,
bit T colid not isa a IV in tensi fientioan
e1Ibct. Tt is po'hh. thit thl staininig
muaîtter produccd by lia riaL exidlaatioi imiy
attach itself tore r,.Jy t t h imaaig
aviwei the fîîaaga' is fi( A o rmaed, orit
maay be thaît it docs lot ittach its-elf to
the iiage at all nud-r the conditions
which hold Ildtring developmaeut.

Every Ihiotoga-hit.er knows ho t, t
to waork to .& oid th' produîtj ionl of attia
inlg amtatter, but I thial that very f wV
know low to get rid of st when it is in a
nlegative. Th'le ussuaL limthodtt is to) aply
aat acid solhtion a sto clhd a liain
solautionl." T'e stin aay li ppear, and
theln tiha' imia a' gines , that it
has gonae. ''he erroir of this emaipairical
and rile of-tlatt meiltthiod can le '.asily
diaunanstr'ated. if Iyl ri e acid, sual
phulrie acid, uliphtatrotas &i i, or alama is.
added to a otid il .ain lttion of

pyroagallic nid, thtu browna aolur i t hang
ed to a lighter brown'a, :aand aa iat-Lly a
ye'llowvisa insoluble itatter baegi to fi'
out of solution, and cottiutes to inaraa
in qant.atity for soaie consibderable tiaws-.
lit a negativ where there is anot aimich
htaini (lIib Jhf.ag of color aiy tansu it to
disaipear, and tht stlierficial observ
or would thei thiink, thait lh hadl got
rift of ii, while reailv nit hw made it,
ori a largie pnart of it, filon. permai.
ient than beor' by 'nderitg il li
solublo. ft is easily shovna that this
precipitaited niaitter geinerbally constitutes
a sery important part of the stainling
aaaterial, hy dibo'colving it in sodliumi cir.
bonate anid comlparing the colAr so obtain-
ed vith thiat of the original, or of the part
not pre'cipitated. Citric acid ditferu from
tite acids rentioned above, in thiat it gives
nio precipitiate, but citrie acil and aitit
together gtie ai copiots precipitate ,ven
when the qluanitity wa-vl i-; inanyI timtw
more than suilicient.to r <ii r ihe . l,'t
strongly uacid.

Tt Iappuears, however, to li' ini
aggrn.aatetb Cases to gert a bantIll ra'î'iduztt
of stain frot thi use of pyrsfdie i",
and rather more fartmi thei ui- tif ivdlro-
quinone. whicb it is very ,ilni',t iuled,
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