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ing chemistry so hrgely depegdg

‘-.‘ IN

'tion, kunown as sulphur burners (marked Na. 2).

smrstY OF! PAINIHS

[ S

Shead v,‘é’, A .'u ",‘
‘A8 E:{;anrnn 0 THB MAsryntPAmmns < ASSOCIATION DUI

- . :‘

e M

A,Toug..'runouqm!rm, dgnp‘Fnuv Cururcar,

)
L Satty

) RE ¢ Waiits ‘a”y a‘f,xfxga ‘\Bnm‘n & CoMPANY,
- ‘.: A anmmpn,'qm.v qz 1886. °

IGMENTS and materiel used fnthe mmuﬁxé‘ture of paints a;

so essentially chemical: pmquéu that thejr consideration |
mvolved in that of, manufaé‘uﬂng em!stry ‘and as wanufactu
-u.lphunc acid, it is well |
have some information as to the manufzﬂure of this article and il
relation, through (he nuny iqtenn the pmccsses. to the many
faﬁure Of pnmts. -“ f*:‘ :,.\' :;.;Zq
ceey e Lt ~;. 'anxusmyz. Vi A .

Wuh that t!mught we ﬁtn.rt ou( ‘guests at the bc;,ummg
chenileal processes, showing the plle of brimstone, which is th
crude article g3 received from Sicjly, smelted there in @ crud
way from the brimstone-bearing rock. This Is crttde brimsione
aud itis procured by a erude procesa; hut by sele@ion n wonder
fully pure article can be had,) }f'l‘hnt which you sce in the pil
warked "No. 1 v known -Inlcomumerce. a3 ' Host  Unmixe
Thirds," and {n this iustance hos an acual purity of o7 In evers
thonsand parts ; in other words,® 1000 pomxdq of this will yicld lm
3 puumls af extrancots utnw.r. . ‘.;.;‘ , .
‘--".‘f . ! SULPHUR BURNERS. e

We next see it burnt In the furngces amugcd for its combus
Burned in thi
way, the fnmcs Are mmlnrto those given from g sulphurmatelh, and

i . G- '.'_4.:‘ ,
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W are sulplmrous-ncxd gns f’l‘hm gn;ﬁ;y comlngr'ln Fontact wlth s

oxidlzing mnterml-—g<.mrally provided in the form of nitrate of e

gt : itn Soda-~is converted into the “highgt, ox(de, ornulphurle acld. She

’g e oy hot gases. fromn thd> bufnars are

e ’C 37 ticilover” tower (Nb. AJi% Swhich ]:}ovidu oxldizluz material by
E Y5 _means of a desceud{ngxcaacadé of mixed sulphurle acld nnd

owlo “nitrous produdts; in this’ tower ‘the aulphuric acid -is ingled
%] -7 with the oxadizlng‘mniemﬂ arl. thence carried into the lnrgu
:Fi " leaden chambers to whichi;we wifl pmntly come,. e

,.'.‘

i Om onr way to’ these, chxxmbug.we poss mmugh‘twc. stomgc

|
‘a

paints and for materials “tsed in paint monufacture. ‘These floors R

. bers 3 and 4"’ # The Iéngth
wnlk between them' tdi&onunue our investigation of the pro-
" cess. y.In these clmmbeta there ig,n conﬁnunl comm{nglmg of the .
xulphumus fumea the ﬂ{tmus gk fand, sttﬁxn; -xlqo ujore, or less
air, which flows in thmugh thesulp tir hiirnérs duriog the combus- . *%

lymtrogen, or dcvxtalxz.e iur——thdt 48, air thl; xtsgxygen extmél-
, ed, the oxygen baving gdng to the Eulphur in the ﬁ'i&ce.ss of com-.
busuon. The dmught th:?ugl N Lx& mbers carries these coms -
“mingled gases nlong, positizl ',,': éiﬁvny,fby, p contmuql

dropping, the sulphun nmd wh cﬁmﬂcéh in ., pan’abotit two

feet deep; provided * for-‘ytue purpose at the bottomn Tlxe,ac:d

Ty thus collcctedmknowqm.s.,, chainber’”. acxd. 4 1
o Lk c{ir-x.u c d%wnx Eh

* We now reach mccnd of thé chﬁmbérs aid mnke otir exlt f ron -
" the building opposite a ‘tower marked’ No..6." This is known' as
a " Oay<Lussac" towerkfrom thé name of its fambpus inventor, and
is intended to remove anylyniunf)lé?comtltucnu remaining in the o
- s N A,
WET
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' gases which have passed through the chambers, and which

5 - deposited In the liquid acld. In the process of removal s

ugh’s tower called 8 ° ,‘i
?
v

STORAGR m.oom rﬁh!&mr mvnmmx« ce L

‘”4 ‘ﬂoors, under them, ‘wlncjx re.“ns&d ‘for fhe storage of eartlt®::* ri

(Noc 4 and 5) give stothgc to many hundmd tons of mntedal Y
. . - - - Il " - - v
: ) :‘.:' ¢ ' ‘.,-? ' : A I'N .V’ _‘_ g‘i‘ ; fu;s
. 3 p
* We now reach the chiial) lnd have s v}ew betwccn two . D'

% of the leaden chhmbem‘irhnchare kiigwn id the actoxyns“(:hnm-’“ R,
{ of these j¥° 265 féet. i We- . £ Wi

. -tlonof the brimstone. Webnnhatd}yuy"ur" because it (slnrge— ) ;

.-* ‘of acid is employed, as In the Glover tower, the objed®, 1

i) being fo take from, Instead'of to give to, the gases. T

.‘,A ;. ¥ flowing continually over. proper material, presents ‘& ‘1

-+ face to the-ascending gnses and dissolves out the valus

’ tions.  Finally, the exit i throngh the high pipe marke

; . and when the chambers are working well, the escnpmg g
malnly mnde up of steam and nltmgen. s

,a

v . + ... COAL CONSUMRD.

R We now pass ‘through - the cellor of lhis clhiambe
mg under the chambers themselves, and by a lnrge coal-pi
consumphon of coal in these works is ubout zo,ooo tons *

e o
.v..-:«,: o2
pAR] \

o i ALUM-CLAY cnmnme. -
Rov L . ; {'We arrive in the -Clay-grinding room (marked No. 8) 1
Jis "kniown as bauxite, and the best deposits are found in t)
,‘-,"of France. It js very rich in the material known as 1
' ° This clay, after first having Been thoroughly calcmed is
.. very finely in the mills you see, which are kept contmuaﬂy 1
; . tq grmd the lirge quantity daily used.  When'ihis clay i
; w:t‘g sulphnnf: acid, the nlumma is ex(rncted nnd ﬁmlly
* ) 35 um v

Lok ;*"’J CLAY s’mum: B
. Wc now pass But of the clay-grinding rooitt, turn to th«
P nnd on the opposite side of the street down ‘which e a
;" passing find other buﬂdings conpected with lhg. nmnufac

v~ alum, and alsoushed(mn:kcd N co ta { 3000
y t]ns valuable carlh -9)con FULE ome

Iy

ALUMKNOUS cAkR, © x‘l*. .

.o We pess into the nlum-cake department’ (marked N
‘The aluminous cake is the crudest forin of alum, and consia
* ply of a trealment of white clay—mostly Engh:h——wﬂh aci

T ed down to hardness and ground up o a powder, <7
: ATI‘ACK!NO DEPARTMENT. "t-
From this room we cutcr wlnt is’ Lnown a.s‘nu I gttac



6} ":i."

department (marl:ed No. 11). You wxll hene see the lnxge vats

for the treatment of the atum clay with sulphuric acid, which

extraéls the valuable constituent, lcnvmg all the msolnble and

useless material, "
L]

LARGE BOILER-HOUSE FOR THE ALUH DEPARTI(EN‘L AN

We now ngain go ont on the street, walk up on the west slde.

" passiug the clay stores (marked No. 9) agrin, and by the boﬂ:r- s
liouse, at the head of the street (marked Na! 12) The bmlexs in .

this house are intended solely for the use of the alum-making de:

. partment. ‘There are nine of them. with? acupacuy of betwceu .
. 600 and 7oo horac-powcr. G

AR ;{.‘ ATTACK uousn.’

S We now euter another building, also knowu as ‘an “ auuck"‘
- building, but really used for the :.epamtxon of the extraneous mate-

. - ral from thealumina solution,also for the pnrtml punﬁcnuon of the

* same.
(marked No, 13) for the grinding of some of, the matenal used in R

In the cellarof this building we natice engines and mills

the purification processes ; and on the secoud floar we find a

_ number of filters (mnrkcd No. 14), wlnch are used for- tak-, :
. jng out: the remaining light msoluble mutc:, whxch v(xu :mtr
- peadily settle. O
We leave this “rattack " bmldmg by u passngewny over the' .
roof of a bmldmg containing tanks for purification processes, and

‘!

pass into the main alum building (xnnrked No.-18), which on May

24 way ncnrly destroyed by fire, but i, as you see, now rebuilt .
and ngain in working order, We pass more filters and sct-

tling boxes, and see the alum boiled down (marked No.16) toa
thick mass, which is fluid when hot, but becomes solid when

culd, somewhnt resembling a clear sugar-candy. This is perfedt- '
Iy pure sulphate oi alumina, or conccntmtcd alum., ’

PUREST ALUN, g" .‘.‘. AR PR

We contmue through this building, passing ntacks "of alum
Alum bears a very important part.in the "

ready for shipment.
manufacture of colors, and it is very necessary that it be pure,

The puru;t made is that known as "Turkcy-Rcd ** glum (nnmpie g

« ‘5
.. L . \-, :
[ Copen
o Liks’
- "J
1 .‘?‘
’ .th

S sh
.at No. 17), and is intcnded for mrkey-red dyers; it
_pure or {rec from other’ substqnces that one pound of
matter could not be found in’i xoo,uop ‘pounds of the a

ALn’] ?Enn xxy cor.ons.

Alum is intetesting to. the- pamy hmn as giving o
cnnnme hnd gearly all Iake cglols, nnd is used also in |
. lows,. Pmaman blues,’ andp.otber pmnts The produ:
o - works is about 300" barels‘dgily. - “The alum used i

R mnkmg depnrtment is’ the ;uﬂney-md alum,
g Yrande *:'upou'ronms. -

PR

L We pass ‘out. qf thls puilr}n;g,cmas one of the railro

. and go‘up stqtm into" thc!la ratoqv,?mldmg (marke

. where, in one'of the best- appo nted and largest labora

. . necfed wzlh any’ stabhshment,\some half-dozen chemi:

tinually at- work cxnmmmg n:e cn.ldc material that ¢

. the factory imd testing, the ﬁnished products. Besides

oL . ists employed in the 1abor; mry* ‘each department is supe

¥ 7% chenist'who has his own, minoy lnborntory or testing

. * ail the processes of this® cstabnshmeut tests must be ¢

v L, madeto deterniine that the pxgccssq are being proper]

AL ~ed1¥The i Secrets® of the ‘buginess ‘of this firm are 1)

. ment of able talent and g close’ attention {0 chentical
backed’ up by 8 libernl cxpend;pgm for experiment.
- ", ANOTHHR Acm-cmnanu BUILDING,

xfmm the Inbomtory puildiugu—ou the top of whiel

watcr-tanks, and wider which: are stored, on the first A

and fin the cellar brimstone—we pass to anothier large

containing Chambers t and 3. +Jt will.be noticed that
buildlngs are of substantig} stope and ‘brick.

o At No. 19'are the bollers zivjug the sfeam which mu

e Hsnually supplied to the peid g!;nmbe;-s ; they are four

bcr -of nbout 2oo horsc-pOwer.".'ft’ "»'
. f
. " ACID 'STOKES.";

Wa!kmg bcneath the chambers tlxrmt
s xh the * coal ¢
see il of vltriol stored {n’ mboy!, and come 1o the

SRR ?
SNty
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o ST
CONCHNTRATING APPARATUS. - [~ R O
The acid from the chambers is first passed into leades pang ™
(marked No. 20), supported on irot framework enclosed in brick,- .
in which the first concentration is made. From these it passes -
into the platinum stills (marked No. 21), of which there are two sets
constantly at work. ‘These stills are very.oosﬂy nppnmtgé, als: |

though externally they do not impress any ane as being very- /. '
_valuable. They consist of a number of platinum dishes enclosed -~
in lead; each dish has’an adtual money-value of some $3000.. " S

e e e
: :

THE THEORY OF CONCENTRATION.
Sulphuric acid is very eager for water—30 eager that if a sau--

" cerful of oil of vitriol be exposed it will draw the atmospheric moist--

ure to it and soou run over the sides of the dish, increasing -its |
bullk and weakening itself accordingly. Concentration simply

- consists of depriving the acid of its water by means of heat.

Immense quantities of water arc necessary to surround the ap-
paratus to cool the acid after concentration, its temperature being

. from 600 to 700 degrees Fahrenheit when it leaves the platinum © -
- apparatus. e bag

. . . ot N el Dby
At No. 22 is a largé tonk for storing oil. of vitriol in -pulk;
this tank will hold about 300 carboys, * . R
At No. 23 is the apparatus for moving oil of vitriol. Itconsists
of large receivers made of iron, lined with lead, into which the
neid Nows; when filled; the supply is cut off, and air, under heavy
pressure, s forced on top, driving the acid out from the bottom '
by a suitable outlet. As neid i alinost twice na leavy as
water, it will take about twice the pressure to lift it to any -
Teight; conscquently, the alr-pressure required I3 soinetimes
very gerent, thencid frequently heing lifted to & height of sixty feet,

It in furced by this system to the different postions of the works, I

Its uses s the point departutent are numerous, ~ et

Sulphuric acid has already beeu referred
prime motor of chemicnl manufaduring processes; it might al-
most be compared with the engine that moves the machinery of a
. ‘,.;_‘ ’ ' T ‘
HCEEE I ER '
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"The entire plant represents about $15,000, though the space - .- . ¥
occupied by it is small.. o Lu Can Y The
f . < D sl : i ,\ \

'_‘:'_ S e From the
‘ ‘ depgxtmgnt,'pgSﬁng a-
54, i« from the carson the adjoining #iding, into the furng
R found a number of retorts (marked:No. 24). . °

'~
k.
A
F 2

FRIRRC I PR b il
« e 1 o a0 h i huLy MRS
- 4§ factorys /Tt would be. difficulf: to ndme a paiut-

i '!fi.s_l. thing connected with 'P“ifiP,"x‘ti a which this im
|, -cannot be found as a consfituetit or direélly enter
v ne@ed with, its prepugnﬁoﬁif F"'It is % Inrge ingredi

“ ' ", that’ great bugbear of: tbg,yginting fraternity, *

«- is 8 compound of barfism, aqdi:-'snlpfn;n'c acid. |
. .inall chromé yellows whic} are paler thand neut
i even'in this'it is a copstituent of some of the salts
- manufacture.g:, It wil] be found in sotpie. form in th
carth paints. 1t is employed. jni the.fefining and |
=4, In'these wérks thére arpTodr setsof sulphur bus
. hnvgseen, each buming daily figm 5000 to 600c pou
).+ stonie, or a total of 21,000 10 23,000 pounds. + The fu
.. tinuously, day;and night, "yvcei:dny:{ and Sundays
.+ ** when neceisary to repairthé {charibers, . The d
Z» - about ‘110,000 pounds of chamber ‘acid,” equal
. of concentrateqd su!phixﬁéﬁfid ‘or oil of vitsiol.
. .ty H [EATRS T e e
Do .f@s T - . OXIDES OF.LRAD.
“sulphuric aéid'.aepnrt'mént we gq
: atack of,pig lead re

c e

. *placed in these, and when melted, the Tetorts are u
thereby constantly exposing a fresh surface of me
atmosphere and effe@ling a spid oxidation. Thiy
. n.mclmcombnstionasin the case of the brimstone,
ciple of the atmosphere, oxygen, combines with
combination, or when thesmallestquantity istaken,
or the yellow oxide, also known ax magsicot; a l'il
red fead, or red oxide, also kvows by minium,
hented very hot, still siore oxygen in uikcn'up. mul‘
b formed which iy of uo itigcrw’;' to ixilgztem: inn fac
| nary mnunfnctqry;sych s ‘?’_‘"!‘}-X(""’f’_}:'? kx?f)wl) as,

+ GRINIING AND LEVIGATION OF 0X1D)

We rapidly pass through this buildin
: ) u g, by the
No: .:5) in which the litharge fwm'the.mloﬂs i

RIS S ™ A
S S O
:f T pac oo
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No. 26) on wluch the scpnrnted fine litharge is dried, and by ﬂxq_
wills (marked No. 27) in wmch the dry product is ground up’
réndy for packing. i S, ‘-"
! THE RETORT SYSTEM. .. o
: controllcd by patents in the United States byHnrrison Bros. & Co. h
:. for making red lead and litharge, as shown here, gives a very purg £ i
product ; the lead xsenurely guarded from contact with the flatie; {- <
thereby preveating cinders and other dirt from the furnace becom
ing mixed with it, as in the ordinary apparatus, in which tbe flame il
. passes over it. A large part of the product miade here is uscd . e
;" by flint-glass malkers, and as they can use only the vefy purcat qff Y
3-* material, it follows that forall fine purposes in otherlines of maniy 13
facture where these oxides are reqmred the’ pmdué't of this d
partment should be used. '\
. OXIDES FOR VARNISH ulumns.

. The nextin xmportauce to glass makers is the vamxsh trade LN
* - the ** Hurrison" oxides are well known among. the more, par- th
ticular varnish manufadurers, going to all parts of the coun-
. try, the Western manufacturers c.spccmlly n!gardxng theni. 23, ,'

,'  « standard goods.’ . The same htlmrge that i3 used-by glnss tnnkers. ¢
H and varnish manufadturers is employed in this factory in colorf
r, 7. making, and is delivered direct, without any chnrge for pnckmg i
. or handling, to the color-making dep:mment, .into wluch wc -
! shall shortly enter. . e
L - T'hese retorts, thirteen in number, rcqnue 45 tous of Iead week- RTIN
ve 07 ly to keep them in operation. : AN T
o MURIATIC AND} NITRIC Acios. i A

»

- g‘-g 3

Ax we are leaving this building we see to the left (mnrkcd vl -

« 28 No. 28) the muriatic and nitric acid plants, which dcpend dire@. :

J- . . lyupon the sulphuric acid department. The-one is made by'

.'w . lreating common salt, or any other muriate, with sulphnnc acid, e 1
ol

LI " which takes the place of the muriaticacid, the latter being dnven X
off as a gas and collected in the necessary receivers ; and for mtxlc{ ,,4

. acid the same process is used, nitrate of soda or any other nitmte - °
Deing employed. Nitrate of soda, being a dangerous substance

XY

y B .kg

I'7- in‘carboysiy; J.v’"‘!‘h; A "

2 -_:;,.'. The neet:c..actd cm loy
in tue Dy the, dry. dutsllunon of 2 woqd’

.,u. neous Y aqld sa that it

'»

™ or hartshoryr, are ‘daily made&

Y )
. 1 ALt
‘ ?,'
h KA
e G,
- vtk 1 .R‘ ?‘f‘%‘ \:
SR when nans quing matcﬁal,», ;,Alvny; store

vnult, which xmay be seen’af Nﬂ, 79.
" sToRHOUSKS, stinray Axn"‘céopxx ‘

- Beyond on the IefRt, sre ctnraze houm itabl
- ‘etc.; which we can see in the distance 3 u ‘we pass
it (maYked No. 36) supplying'stnql for'gumps whi
10 fiirnish wnterfor prdi’ &y lué and in ‘case of f

“ ot .

an the teft (xnnrked No.- 3:) whgm larg'gl.qt-mninu

' ,,Tlm aiyseful arti

and, as'a, dqtcrgcnt, ghouk; utqn: uscd by }hcm
e A ey po

;to;'es of ammoma:
“ug, A

;-At 3 anq 3£.ma'y

. We nqw n.ss to the rea

% the’ ,%rtx fig m
tyil 8 prod
kuo:g in s [Srude fora
may be,con ted an
: the charcoay works; which’ frc‘ dtwei;dat;!; in th:l
timber for hnmlng lubundnnt. , It is mixed with Iis
known ds acetate of Jime—g vety 'aromatic substan
v zmryl;npute state. ; (A sample of Acetate of lme at

. mnuuraam of: chnmoal

. ¢ weans of gulphuric gnd muriatic’s ‘gcids the acetic aci

. frou; ghe pee}nte of lxme ag by

tillatlon collech
T essary reccwcrs ;io

’ By undcrgosqg"{ariouq purificatio

;- ig xuﬂncxently puriﬁed from the empyreummc malte

: _"cnuae of its source of produchol;, necwanly accon
S uscd wbcn pmpcrly dnlutcd wit]x 'watcr.Jor housel




' made from alcohol in: the fermentation of ciderand other alcoholie’

" than any other sait.

\‘5 . A chart is shown which gives-a very clear )den of how the
1M Grays Ferry Chemical Works produce tlxe ﬁne‘sg pamters ¢_:ol "&' e
My e

‘94 from the crudest material.’’
L We leave the aoeuc-acid bulldmg. pnssulg by (he specml lab- .
35 - .‘omtory for this department (narked No. 35), stroll up the street

o the departments which will more closely interest our. friends..y
As we turn into one of the cross streets we’ pm at the cor-

- Trmerthe, . - ATy SR
36 .o oxwrnurmc HOUSE, e A

. in which are seen a number. of large kettles in ‘which theoilis be- :
" . ing treated to remove all impuritiesand give it much greater dura-
bility. It maybe unnecessary to state that it requires 2 p:gment '

-l " essential, but on the oil the more depends; and it is the great ob-.
-+%,  ject in the paint works of this cstablishment not only to brmg
:* the ail itself to the most desirable condition, but to combine it m. ';

cof mr-prua-turc direetly to the boiters from the cellar of a buiklmg
*." where It isstored In large iron tanks; Whis cdifice is about :50 fect
it distant,  After treatment: It is snphuucd into a large receiver,.
‘~“ . whence again it is delivered by this air-préessure jnto the settling’
tanks In the different storlesof llu.palntbnildmgl, from whence'’.
it Is drawn for use. . : ; Y ey

We are now efitering the . ae L fl :
= FRINCIPAL COLOW-MAKING nuu.umo. ..
ud we pnsa the different floors where the. pnucxpal opernhoms
Ve Be o edroe o T R e
PRI : ' : ., L
2 L - .
: _ ‘ . x

: ‘I‘he acetic acid made m tbls way is- prec:sely' the same as that. L

material, ‘The quantity of acetic acid made daily in these works ; X o

:‘;;f',- ;. i3 16,000 pouuds. which would be equal to the acid in 450 bar"elg_ .
:n',?.‘_“-.. of lable vinegar. Acetic a{:ld plays a ‘very' xmporbant partin colpn 1
w47 making, forming, when mfxed with litharge, acetateof lead, ot€h¢ i
. well-known sugar of lend——probably more used.in- color malung

" leading to the wharf on the Schylkill River—at which the largest, o
class of sea-going vessels can discharge—and now direct our steps i

* the best manner with the pigments used.  ‘The handling of this e
1" - oil is particularly worthy of niotive. It iy transmitted by meaul Wt

.|.'

and a vehicle such as oil or varnish to make a pnmt Both’ nre‘ DI

, .‘ : ‘.ng .;" e "- g !:‘G' ‘?y '“?'
: ‘f(mnrked 'ﬁ% "“ x}é’ﬁ%‘u) xp&imeiit;lly o
: y-npplicd ,princlples. whgre tlidto wmon of drying is

.
.‘i oy

: ,'".. of color makipgare cam g i
v .get a hasty glnmpse ofn S¥

o ¢ ~deal of mystt;;y i3. throwy” frgn

“vcause of certain eﬂ'ccta that

{'-i!tg £ e ée,%:rg' .. ,
o k""’i’" Wiy 1;,3(.. Ak ‘%,,\ey ¥
e the §xst floor on, the
‘;._fx 1 3 l"

“ expedited. ' %/ - I _g AR ﬁ:-

. ‘The next: ﬂoor aboVe 13 unply devotcd to storage .
. holdmg largé vats wlnch o ontp the }hird floor. - At th
-of the stairs. .gn ‘the third fpge;ig. the pqlor ‘maker’s labc
(marked No. '38)%%. The colqritis x m!a»,chgmst trained
.,‘genera! !nborqtory' of the wor Jand he' Jhas for his ass
«, practical color ‘inakers who hnﬂ; hagd' experience in ]:urop

' America; - 5o “that this depnnmeqt is well equipped wit

.‘l;nméaq tflc::{xt.yfnﬂc = .n—& % ‘;‘: ll‘&-"‘* 'g_a- o
- & cor.oniup;wc Rl
A -

mvolvs what mtgbt bc call many ‘";ule-‘faf t!mmb"

tions, yct cvery one of these: so-called 1,"rule-of-thumb"

tices, when' w;wed from a n?enuﬁc standpoint, i capa
- being’ rcsol\(cd afxd amplxﬁed ntq :tm;(xﬁc practices, A
< thig, .busmas but, aft
suceess dependb upon “educsatio op £ gu;dcd by,pmcuml cxper
Mauy of the most valuable chepical theories have been ev
from d@s or results noticed ,'aud "knowpl for a long tin
workmen, and it ‘{5 only when § me’ pne?}' Uum inquiresgn
; Teasott o;.ttheory is ﬁnnm
‘eovered and anore fully and ,cienﬁfcnlly. applied. " Wi
the color-mnking depurtment,” 1t ia “ascertaliied that brown 4
of lead—an impure salt as compared witly the henutiful
" erystallized sugar of lend—wlgl ‘make certain, colors whicl
white will not produce, we* ndou?lenm ‘{xt}lnt sthe very im
ties, which conxist of - pyrollgpeqm umttm.,luvc a pec

{ - mordunting effect-‘which pmvdnq}um reuguon of the rex

salts on the newly-fornmed colorfa reaction that wuuld take 7

if absolutely pure chemicals w used wmmut the pyrollgu
mordaut ar its equivalent. - s

o "'.
o . rrl,
. ‘. I t !
-t N iy Ay
e TR U
;':_ s AN
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Das s
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REEY

.. sott of connecting-link’

- combustion due to the presence of the hot steam-pipes and dry-

-

R F}omntme,

:"l
Y

P wilemwc see the drymg rooms, mills for grmding ve

(!4)

" The opemtmus cnmed on on this ﬂoor are those for‘the
mnnufncture of the different . Lo
.': ‘' WOOD LAKES, . -
chntmnue, ete.—also rase pink * and Tuscnu.m_:l
" which are properly classed with the fake colors. . The latter fa'a 2
between the lake mlom and the. ;mm
when properly madé,

.mineral colors, being a combination,
good wood lake with Indian red. :
. . Aftera hnsty glunce here we pass up to the
“FOURTH FLOOR, S

Ui )
the bins for storzge foraame. © . .oy KR
Ouﬂ:e I

e . FIETH FLOOR. .
. “we ngmu pass stomge ‘bins, packing tables ;md dtymg rooms
"Here the drying rooms are thrown open for inspection., - They are’’
" arranged with non-conducting material at the floor and ceiling
to prevent any fire spreading that may oceur from spontaneous

ing framey. ‘The successful drying room must be provided v with' ;! AN
- & continual supply of dry air, which becomes, saturated with the . 1 o w Y

monamreof the material to be dtied, and is theu exhnusted by i
means of the nsual exhaust appliances.

We now pass from this building over a bddge, crassmg‘ iLs
fower central part and having qmw a good vnew of the adjncent 1
dty ; also msight of the',! . i .

- BALTIMORE AHD ouo RA!I’.ROAD

inlet to DPhiladelphia, which ig rapidly approa.chlng compietlou. .
Beyond the Baltimore and Oliio Railrond cut are the Kalion .
_Chemical Works, which have been constructed at the instanco of . 5 -
the owners of the Grays Ferry Chemical Works and Mr. Henry—, b s
Bower for the manufadtute of bichromate of potash,.one of the. "
most important of color-making. salts. All of the bichromate of ;.-

potash uscd at the Grays Perry Chemical Works comes from the =
factory which we see before us, and is the purest mndt By many -

*;m‘.. -

" : co!or is

Vo
il

. its ptectpitatcd form or ;s m“,i ﬁxe,

X
-

: whomunpmju eedit‘ts'prefcn to ’th Scotc
" has always been wderedvcry pute"" : : make
L+ .We now enter the. fiftly; floor of the south end of the
color-makmg byl mg. pus': thg' ';;,-’ !
(:‘ & e:I‘N" AND gngx cnmnm& ML
A (mar o] 3 and No; 40), th::n doym thtougfh the founh
. Which is dcvoted the storage of bliies and greens, then‘
whexe e see the'o .pc;mtlon of 3
uu. R 3 . :
« }; ; AT . ! -'-'.
qsseutlally C nsisw lﬂ pxtutnon‘lof [} mssmte !
. from pruaslate?;of pota;b~§nt{-¢n xronnknlt, gcgemﬂyco;;
tiong! gon;:st uf oxxdmn the
. to different degre s of oxxdatxon. s0 "asito prodgee hgll;;cg:‘
. blues-—thoseﬂt!mt ilt make skyf btue*nms or purple tmta,
8. ig' kN
- We naw m.rp i to tbe eeuu%hpo;-tmn of the buxldmg,

o ,lutmc bn cpnmz 3

ycllowp (marked No: 42)' Tbe !
: ;:x:;!.; fffe the ci;cals. vh:ch are prgpared in the sm:;:rﬂ
n ry steam’an ﬁupplypipes, through th
‘ ttclx: m:_h:ual may be foroed into'the tubq*by the ever-gpms;:
ml o d?mpmd it ¥ The. lolutlong_‘of chemicals dilute
p per n.:ag; ::: .rut:; Joiﬂtll): ln;o the. Inrge tubs into which
use. the cplor .minker :
opcmtlon is kuown n My ntril;inr’;he egl‘:r f' :’ vemmactlar:

o«'._‘

€- :
(ma.rked No,“) a

st Al pAR ;rns.,y?f, B -_.". |
at this point that for low s grmﬁ: colora the ad
- ulternnts
» :u]ccusmlly used; the mmin adniter-mt ﬁ; that article wln::h
. no qud many a'painter of moue}-—ba;y;cs Itis perhaps 1
Q?d:;:ub;too seygre on barytes f;sometjmes it serves the purg
e :‘ g 3 co}or. or, mors Pf perly fpeaking, separating
Pl cled and ‘possibly preventing reactions which might t
place mare speedily if the color were perfcct!y pure. Baryte:
ia an xnvalnhle mate

~:r‘~' . s
T W Q\-; ,g ,ﬁ

. “
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" kinds, shapes and sizes from the ordinary box .frame and mqslm
| style to the elaborate filter press, in which.the operation.*d
fi llcrmg and pressing are carried ou at once—we get a distant (oo

when used as a hase for,certnm hght lake, col ;1, whxch eould

< . hardly be collected but for sucha base; so, whesjou analysis of 8 Ty N <
color shows the presence of barytes it is necessary to go farther™~ !
and the intelligent analyst knows liow to go fagther—to dlscovqr s
... ‘whethier this sulphate of baryta whidh he finds is the crude, -
+. native mineral simply ground to  fine powder'or that precipi;
" tated to impalpable fineness from solutions—the blang fixe. £ .J‘he i
proprietors of these works'stand alone ‘in “having’ ateudxly gpdx“ x5
persistently for a long time past expaosed to painters the frauds + 3
‘practised on them ; yet they know that sulphnte of baryta is like

a great many other things in constant use~it tijay be used prop-’ .
erly or it may De ahused. , On general principles, however, it is
safe to resolutely turn’ from ‘any color which -cqnsists, largely, of |
barytes. Some colors’ are wonderfully strong n and.may sml.be
apparently good colors, when there is o scandnrd for com: '

parison by, and yet contam 95 per cent. or mom of this adul~ )

terant. ) e :
Lot prurmms. - T
We now go down another flight of steps,*pass filters of nll

view of the slowly filtcring blues.  Pure blue ilwexttcmelyﬁne .

‘and so nenrly in a state of solution that it connot readily be-fil- -

© . ter-pressed, the immense pressure driving it througly n!mast nny

fabrie that will allow the passage of water. . T ’.-.
: HNGLISIE AND AKTINICIAL VRRMILION. - 4 't

In another direction are seen machines for the mannfacture
of Knglish vermilion, and the red coloration shows the place of
manufacture of artificial vermilion, this lutter, when well made,

lmlx.

unmuw wmmx.t(m. ,‘ Lot
We now enter into another red dc;mr(mr.nt-wlureeverythh:g
is painted red, oy it were; this ix the Americun vermilion or imperial
rearict departiment. 'I‘he nmf cml vennihon has largely taken the

Leing, for tuupomry prdutmg nhwuful Alﬂmtitulefortllc Enz-

. &

; ‘department, both foi'want p
2 " ducting a !arge company through the mgny passages leading int

mg Amupd'ground ori ready: to

¥

‘ .. rr u}ﬁ b3 "“ <
. place or tlus a nltbough the ea
per#a;”'
R 25 w&ﬂ:x'rn:r Rg, " o
- ‘Il?rge ﬁltcm employed for'ﬁltedq g, thj water used in these wor
Tie clesrest gf Watcr mas:g:;mm ,ekmenud&lrucuw.- not ouly

f tlnsplaut—-whxch isfr
well occup:ed. We sce'one ofl

~humdg héalth; but tg colg akipg: thiz filter removes the visit

: ;:'xl:l[:u;t;csu fpdﬂglso thosa rﬁ‘pqn}ies——mnmly organic matters
.: luxdc ;1t 8!gtafe of 591 g’ -;g;ye nvppnrkle to the water ar
one osnppose that; 't c-but ‘Umt cou!d be obtaine:

y "An’ wator, 'used  in color. mah
.. Will meet the g]emands' 'the I’
“can be supplxqzd from any g‘gtﬂm
. Ity ;mpossiblq o gj

ng whgq»!he colors are such ¢

ntagay, mu.st be purer tha
pon ‘or i ake. Y
s QU Eues & complete view of thi
tmie and ftdm the Impassibility of con

‘ ;h:: dlfrﬁl’;ﬂl departments. '\"I‘hu Can be done with only a few g
- me when ipgress aud ' eg[ess b?u comfortnbly be made througl
€ narrow passagewny. mpoxsxble to show the dryin;

- .T00ms [or tl]e differgnt ;-cds nd the elabomte si
: 3 eving apparatus
and tb‘e dcfm!; of other dpgmuong” of cojor making;

-l

8 i ,5 ..ngy»yém'r pnnnmc

S0 We now ona—a&s the urtya

e ;d of the color makm depart-

. ::'ex‘:f ‘% an annex to e miu‘house?;m -which, opsmtc?la by
¥ et eugme. nre & number ofimills for grinding dry

. eolors. " Here you will see c:tlxer % proccss of grinding, stand-

" - sicnnaw; ‘ochres and other ‘earth?
Zpaints: L Tivery d iut,
:I'lr;;tcr how fine it may be,"mmtfﬁn-t be pasmjl’ uguf;;hu:hc':
3 1:. lxua.. w;l;::::cv‘glll ':l::-:t nl lgri;ndll:;g' that eamlot e done in the oit
i . nll of L L construction and jt
- be noticod that_they.are almost' -no{.w.lds in rmm'mg. ;n :;;'nl:

S . epartment umbers and xleﬁnu—-!!hleh ln ‘the oriyiual state vary

".

Y much in shade~—are sorted a xed
s
e cm&;o the shadesadopted A;atff,:anrd in’ (g.:)slep\::)l:;!.mm o,
Ve pass out of this room'by & door opposite the boiler-} hosse
lies stenn for the poijgtomil] - ‘house.  “There are five
agy rrczuing 350 honc-power.

.\“'

be 'gnpund blacksp umbers,.



- house, we enter the latter at

- mills used in the establishment, and where repairs

- work, have a view of the princi e (n '
- for the paint department, and then enter \he _gblle paint

’ ;"-.ﬁ;;ucnmn SHOP.
n the boiler-house and the principal ‘mil
the east end to have g view of ~the
machine shop of the warks, in which are constructed the paint- |
to mnchigxery :

. Aol

Passing betwee

are made. -~ i P
o TuUATR COMPRESSORS. =0 © 40

large air compressors

We see several
departs.
Ao e

., L. su

ment. .. ”‘-" .. , .
<+ .. 7% “ROTARY LEAD COOLERS.

..?" Sees g
R A T

- eet e : s, wifpel 2 N N .
. A feature of the white paint grinding of this ‘establishment [
* that as it comnes from the mill all the ground material" is” imme- ! .
diately cooled by rotary couvlers {(marked No.r45) fed witha con-*

- tinous supply of cold water. . o UL T

P R T ce

- §TANDS YOR AGHING LEAD.

S o
PR LS S
L

From these it is conducted into large stand casks (marked.
No. 46) holding- from 4000 to
allowed to scason-and to age.
the lead better working propertics, and in substantiation

_of this claimi mmany painters—especially ih.New‘ York city— .

will use the Harrison lead and accord it the Same place in

was so extensively used in the seaboard cities. When lead is °

‘(marked No. ;‘3) at -
pal engine (marked Noiigq) .

“ their estimation as they did the English Jead, which at ong time " N

packed freshly ground from the mill, it is apt to be lumpy inthe

keqr, and it will acquire had color when the mills run very hot.’

Many painters have noticed that lead has been delivered tothem L
fresh from the factory so hot that the. packages conld ’be
claimed for this depart:, -

haudled only with discomfort. It is i
1ent that more attention is given to the ‘necds of the'different
classes of Jead consumers than in that of any other lend works.
The stiff, chicesy lead, such as already mentioned, and preferred

. P ) ’
I % i
[ N L S B ¢
[ A “ e
e . . - )
% a5 , y -
- ’t' .,
: o T A
s e . .
l.. . LRy
« 5
[ -l e B}

" Dy painters who have been aceustomed to Euglish lead, and who. -
- P .

e,

8ooo pounds each, where it is .-
It is claimed that this gives - .

1.

o)

",

s
o

e .
¥ s o
NERF 7 Sl

do not m.m‘d the labor of hregklug it-up; o' stiff ground
not 50 stiff as the above, integded especially for iuside f
- a lead that cap be used” with : perfoct™confidence of go

., free ffom spoty; a thinner groynd lead,:intended for outs
»+ ' and rather onlx;known.gsﬁ:gg‘uidc";.l‘g&d;"lead ground
- ly for oil-cloth‘makers] lead ¢Specially-for shade-cloth

RRIE S QR
7 the-old works'{n the Kei
Fcnj( Wo{kz ﬁtcing ©0
. since 1860, after the place at ~I§fnkin‘g§§n had become un

5

Tar
.

4%, *through the'Kgnsington wor

© . ing shelves.: f.-

s

¢ ... No.go) for mixing the wh

‘ 1

. snowy: whitenss the “‘H,
oo visiting members of the aSfociafiondesiring to see the

- apd’for other frades—are, amoiig. some of - salti

pa er. frades ng- 'qnf._the specialtie

. :lloclmrmne éx:zl::;_a;fﬁ:me 5::" t:fébcftfm ‘work. of this city ]
.+ dome exclusively. with'the; !l Hyrrison'} lead. Onl,

.. of grinding.ledd can be'gh e, i

O A R ARt 3 | ] l‘i:n x':""‘,“." )

"f?ex;ﬁ"t!xq‘rcoriuling is
R o S AP S
KENSINGIPN EgRxaBife jouss, .

T )nma diltd‘ét of this &ity; 1
mparatiyely né}r‘;i‘having all been

;
A
Tad ’r# A

the ‘demandsiof the husingssbof the’ firmi

CIRANGS o1 the husjness of the:fmmi;. As the Ke
wox:kf'nc‘gl” ost .ex‘:_s!usfi;g'!ﬁdevotbg to the manufa
white lead, and have Yery? gre& facilitiés for grinding ar
ingfacilities-—which'arg-often"deficient in other lead wo;
product ‘is“one of unusual whitenesi‘and fineness; sc
2 lead Fanmot be excelle:

-0 By

‘ol “whits lead manufactite it (P furished' with
e [ -~ s l?’xg . ‘,
y . We ;mw <) to th__e upper story, notiag di our way th
marke 1'{9_,7‘4() of ¢ans 2 rl!@’?ﬂ‘lﬂ <mipty packages on th
e kY KT AR
“ ?_;’-' (Y £ J'-;‘ !ﬂ’;. el 4

G peymdealt i

On thie second we pass rapidly by’ the -

1 ) passpapidly by’ the pans (marked
for‘heatmg the material prior t9 grindiyig, this heating i
entire freedon; from molgtures. Welice ‘the mixers (

o A9) for piljing the » lite paint yith' the oil prepara
Keinding, and v ke it oRle thSiglme ..

REMELE LS g@ggn}r}&lmﬁ?x]‘dﬁmwf;
where the paints in smalf cany-are‘iabelled and put up

fot -shi ent, D¢ N . e .
Y e e o




it :

> T

R e )

20 :

5 : (20) "y

A 5
""‘ ‘2’ steam testing mnchme, to determine any._icnk. tlmt to tlus’
75 point, may bave escaped npotice. . 7 2 ,",‘*}

o We now file past a long line of twenty chll‘ 1

COLOR MILLS

50 (marked No. 50) devoted to the gnudmg of the coarser kmds of
«- - paintess’ colors, and then have a view of the mill room (marl:ed
.'5]  No. 51) which is occupied to every inch of available space wx.th
#--. smell (ten inck) stone mills in which fine painters’ colozs"nre

... ground. The busiuess of tlus firm m pnmtr:m' co!ors has

S 'ly pure colors. <o "
TN We ascend to the thml ﬂoor ‘and have a vu:V{ of !hc ¥
4 - MEW MILL ROOM -

(marked No. 52) for the grinding of pnmters’ colors, in whlch_
" will be placed as rapndly as they can be ﬁmshcd about zqo ‘of "
‘ these small mills.. i Yrmta

T'here is not an xron’mtll in uselin the entme estabhshmcnt,;
i all the grinding is done’ between the best-burr Btones.;: }‘n this-
1+ way the purity of the toue of the color is naintained,’
-, ,' will spoil a color, even as dark as bumt umbet, when tt 19 at- ’
- templed to grind to extreme fineness, | e o Tt

The construction of this room for gnndhlgh ﬁue colm glves .
the very best of light and entire freedom from: dust. ltnmsom'
G0 painters’ colors, such ag umbers, sienngs,’ Prussian blues,-etc.,
: are 3o finely ground, that the falling dust wiil fmquently lmum
thent enough to require thelr re-grinding.

We now cross the bridge to the upper floot of the

e - READY MIXRD PAIRT lllﬂ'l\'l‘lﬂtNT,

which is supplied with .white lead and zlne from the white pnmt , :
department, and with colors from the color-grinding dcpnrtmcqt. T
The oif is delivered hy air-pressure from the oil-treating house to - :‘
. ._ll\e upper flour qfthis building, and mixed thh the white lead
** and zine white in the \ e .

v

° :‘- : o~ e v'
T S G VOt S LD

ICAL_}VHMRS o
. cxh:ndmg tlmr lc
o through thq nevemx stodeq, ;Enclf;fpf “these " mixers
“mix 700 gallofis at’ opefl Thefe are twelve of-
. wmch may be c;mrged dmly'if thnl: Is 5 siecessary; but it is
sidered’ prpfe(ablé to nux for lt least 48 hours. By this o
i:.oughness of mixing is obtéined Which, it} £would be impossib
rnge by lmnd—power. v Thc:pe. lgects nrc,anly used for mi
" the white’ lea;i and zinc bpse’ f1he paipf'the coloring is dos
nsmal{er mixer (marked’ g 2 ?the,,vhute base being d
~off i lntﬁ_l tmck tank ho!ding 1505 allons, ‘this much hemg col
v e g hi '}mtan 'storcd‘d:rectly in the -
¥, 1« f. Ay o) RE U9 :
‘(mnrked, No‘:’“f?sf,which 3’3;; geASMt}hed ~out in long I
;! each one of these store tan -faoida from'x'50 to 200 gallons; 4
t_hcsc tanks the paint'is dmwn :qto paclcag es for sale.
o We, pmbably. shquld not"}m er long iti‘ this department
N many, paiuters are not friendly} to pnmﬁ"mixed ready for -
Xy ‘though {{ may bg clalmed. we, lhlql: wottx great justice, that
"1 lr‘eﬁ‘ons of‘rcpdy@;x;d paingman&faﬂunq ‘to imtroduce ¢
iy  Boodst .,ih&.p blg:fnoucc.l:nv #madels popular demand
An, .pnmnng.-which n0 effort of tbt inter Hjmself would ever 4
»1 succeeded 'in ‘erehting, Ifiyeady,fnixed's _paints have tempora
i ‘turned .some . mechanica.into! pmnlgxp. the change of
pation hes’ 1ot lastcd lonz. we¢ think,” becquso; the man who
. pninting to do soon’ “finda " that* o lqu it“done emqemly
EN eflicient mechauic must be employed. Tﬁe man who is cnal;
*7to do-his own painting: by -meghs of&thcuc paints otherw

-;. r'(marked N

34 "33 that f:a"z'i-

. would not have- painted at’ all, ‘and” orice his  buildings |

covered with - color, the lmpmvemcnt ‘I 8o great that
3 - ihinks he: mpst -continue’ to, keep thcm i gowt appearan
- lcmllng eventually to the employment of t;:eexporiencul paint
" We bolieys that If the 1nﬂuenc¢ .pf,,mnd ~mixes) paints upon ¢
” ,. “:. busiuess of practical painters bei. care ully’. examined it w
. ~ be found largely-to their advantage lnjfuuuy ndired, If n
. direct, ways, or that the advantages accmmz from the intr
. - duamn of these goods have beeu mntcr by _far thau the disg

.‘F . ‘13’
a;

B
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-

LMC 007




Y S
. 7 : 4 L
) ’ f AT .
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“h,!- . 3 Lt et s : - -,t’" Yoo e ',’,“ :' ;‘%:‘: ,,"'
e vantages. ‘I‘he s:nueurguments t!mt are used to’day against ready-’ L RS
“"' mixed could with eqnal justice have been urged against colors i , - g g .-
. ground in oil, which deprived many shops of the labor over. slab. - ‘33 '
- and muller—s labor someof our older visitors may yet remcmber. ) : ?‘0 o
_,,-Wc think it can hardly be recalled as a pleasurable labor, i2 0" ren —

AN
)

~ -
-
o

Some fadts- it .connedtion with the paint’. business nre‘well E

worthy of consideration.;! Thereis, probably,’ morecaptta! Invested -
in the manufacture of ready-mixed paints than in any- other T
. branch of the paint bysiness, yet every division ‘of the' pamt* ’ 5
7 . business has increased: ptoportxonntely with: the gencra‘.m- o
Jus-’ . crease of manufactures, i in this country.’ .They have evidentlye‘ [T
e . found = placc for thenisclves which cannot be ignored; if, the S
v 'place were not vacant, then it was made, and.it has been ‘made; : sh -
2 *-'we think, permanently: Many thousands ‘of gallons of trash " y "C"'"‘\;_:-:a e
; " have been made, partly throughignorauce of the proper methods s v R
8 of mixing the paint 50 as to cause it to keep well fora long time,, xR > !'j'ﬁ-g .:.'l L
o : .and perhaps more through the cupidity of the manufadturerswho’; 5,1 4.2 Eag o
1 ¢ could use lime water, silicate of soda and otl\eroompounds which ‘5':‘6‘ J €5 g s
" -, will carry water in indefinite quantities-into an 0il paint;'but, on_: T
¥ " +-the other hand, there are a number of manufacturers who nre by) 3 "“""‘T"‘\ -~
" honestly. striving to' give an article that will meet the’ ;eqmre- -"'!;' : 1 3%, IR PR
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