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Public Health

In every house a WC may be considered a necessity. Bul by English people,
lavatories and baths, fitted up with hot and cold water services, would 1

suppose, be considered a luxury.
The Plusnber & Sanitary Houses, S S Hellyer, 1900,

BATHE AND WASH-HOUSES, BILSTON, HNEAR BIRMINGHAM.
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. Swimming-hath

. Five men's baths—{rst cluss,

. Twelve men's bellis—secoml class
. Two women's baths—first ¢lass.

- Tour women's baths—second class,
L Wash-lonse, twelve compartments.
. Wrinding machine.

. Bmtrance to Wash-houge,

. Office,

. Boup, &o.

. Lobby,

. Men's enfrance,

- Womens enbrance,

Office,
Bath-keopers enteanece.

L o the stokery.
. Chimmmney-shall.
. Thessing-hoxes.
L LUrinal.

L Wash-tuh.

. Bolling-tub.

. Rinsing-tub.

L Deying-closer,
. Deipping-board.

158 Design for Baths & Wash-howses, Bilston, Nv Bivmirighamt, Baths & Wash-honses: An Accownt of Their History,
A Ashpitel & | Whichcord, 1853, opp. pl.
{Presentation copy CIBSE Archives),

(The Quest for Comfort, Brian Roberts, CIBSE Centenary book, 1997)
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See the privy house for easement be fair, sweet and clean,
And that the boards thereon be covered with cloth fair and green.

Beak of Nurtre, John Rissell, c1460,

nﬂn ﬂodﬂﬂnu OF

GKS & SKNITRRY ENGINEERING,

159, Trade Journal Masthead: The Pluntber & Decoratoy, ©1886. Plumibing, Cenfenary issue, No. 67, Autumn 1986, p33,

Public Health

Ancient Rome (4th century AD) had 11 public baths, 144
public lavatories, 1352 public fountains and cisterns, 856
private baths, an extengive system of overhead and
underground aqueducts, and public sewers. It was the
Romans whe installed the frst piped supplies of water
in Britain leaving examples of pottery pipes (Lincoln),
woaden pipes (Silchester) and lead pipes (Bath). After
the Romans, the larger monastic houses collected water
from springs or reservoirs and distributed it through
pipes, one of the mast efaborate systems being that at
Canterbury Cathedral (1160), London obtained its firs
piped water supply from-a spring at Tyburn, from where
it was distributed lo a conduil at Cheapside (1237). Laler,
a waterwheel at Londen Bridge, drove a pump to raise
Thames water into a reservoir, from where lead pipes
tgok it into the City (1582), The New River brought
additional water into London from Middlesex (1613}, but
a comprehensive network of water mains {and sewers)
had to await Victorian Hmes.

Wooden mains continued in use up to the 19th
century, with lead connections into the houses.
Gradually, other types of piping were employed:

cast-iran (1745), steel pipes, pipes covered with a coal-tar

composition against corrosion {Angus Smith, Liverpool,
1860} and concrete {1906},

The overcrowding and poor condition of many
dwellings in London led to grossly insanitary conditions
up to the mid-19th century. The privy, the cesspool and
the night-seil collectors took care of most sanitation
requirements. [t was 5ir John Harington who designed
the first valve water closet (1596), but it was not a
success due to lack of piped water supplies and sewers:
Though other designs followed, the breakthrough came
when Alexander Cummings patented a closet which
incorporated a water seal (1775), However, it stll took
around angther hundred years before the use of closets

became widespread and names like Jennings [162],

Doulton [163], and Crapper [165] spearheaded the

sanitary revolubion. In London, it was the construction of
the intercepting sewer systems of Sir Joseph Bazalgette
{1865) which stopped the wholesale discharge of sewage
into the Thames. In places like Liverpool, it was the
introduction of Building Regulations [161] which

improved sanitary conditions.

Temiples of Conventence, Lucindn Lambton, 1978,
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LIVEREPOQCL TROUGH WATER CLOSET
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160, Liverpoot Trough Water Closet. The scavengers are employed by the Corporatian, and coery day they visit
eatch of the trough closets, fhish it out with water, sweep 1 claan and leave i charged with fresh water for
Hie wext 24 hosrs' wse,
{Privy Conncil Medical Officer Report 12, App.4 1870], BSE:p340.
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161, Drrmnage of New Butldings, Liverpool. Section throngh a small, Jate 290 century house in Liverpool

shatoing i it should be draived.

[ A Muyual of Building Reguelations i Foyee fn Uie City of Liserpool, W Goldstrazs, 1902/,

The English Terraced House, § Muthesius, 1985, plaie 4,
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The' the pipes that supply the bathroom burst

And the lavat'ry makes you fear the worst

[t was used by Charles the First

Quute informally

And later by George the Fourth

Ona journey Narth.

Ve Stately Homes of England, Noel Corearid, 18891973,

162, George Jenning s Patent Closel. Deseribed as a closel without i3 P”'I”I“ VM““ it It h”’l””; Clusel. An overhead
svoadwork (seat excepted ). cask-ivon cislern (chain-operated) with glazed
Standard Practical Plumbing, Vol.1, P | Davies, 1905, p2g3. crthemware we botwl having o transfer appled

pattern. Boxes of toilet paper weve afterr inclided.
Toilel rolis date from c1880.

[Cut: Dowlton & Co, London, 1887.]

The Eletnerds of Style, 1991, p264.

; ; : i L6d, Trade fournal Masthead: The
f = i g % Sanifary Engtneer, c1880.
*‘H& f" E I-'E- & E \g’ l-lﬂf l ;.l;il !q e Later Er!gr'trwr:r'ng News
Nk | f""#, i ; ‘ {I 195 i Record, USA. Mechamical &
j e 4 ] PR i Electrical Systems for

Hisfaric Buildings,
G M. Kay, 1991, p216.
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THOMAS CRAPPER & CO.’S

Gy Sanitary Specialities, 1o

P— ¥ —

IMPROVED

LAVA’I‘ORY BASIN.

£ s A

White Ware, ftted with combined Overfow and
Waste, and § Standard Screw.down Valves... 219 6
FPlated Fittings, Extra .., .. 0 8 &

ELASTIC VALVE OLOSET.

Mo 78.—Valve Closet, with white china dish with gold
lines, and handls, white ware flushing rim basin, 1 in,
supply valve, copper air regulator, complete as shown.

A3 9 6
I with 1} in. valve a Extra 0 3 6
» Omamental Bagin ... 4 o360
o White and Gold Basin ... — w o809
n  Box Enamelled innide m O 4 09
»  Box fitted with Brasas Top " o006 3

n Box fitted with union to connect
Ventilating Pipe ... ... n ©0 30
w4 im ooutlet ... w 079

IMPROVED SYPHON

Water Wagte Dreventer.

FAR 9.
Cast-Iron 2z Gallon Syrwon Waste PrREVENTER, with
Tranquil Inlet Valve, and Silencing Air Tubes,
and Brasas Chain and China Pull ... r x &
Ditto, 3 gallon dilto 1 3 6

8, 63, & 54, MARLBOROUGH ROAD, CHRLSEA, LONDON, SW.

165, Advertisement: Sanitary Specialities. Thomas Crapper & Co, Chelsea, London, undated. Probably ¢1900, The History of
Plumbring, Parks 1-8, Plumbing & Mechanical, Vol.1i}, No 4, p116, June 1993,
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LEAD P

HOT & COLD WATER TAP,

Invented by

LOBD KELVIN.

President of the Royal Society.

May be hod prowe all Plumibirs and Frenmengpers
or frame the

PALATINE ENGINEERING CO., Ltd.,

10, Blackstock 8t., Liverpool,

167, Advert: Hot & Cold Wirter Tap, ¢1886.

Palatine Engineering Co, Liverpool,

Plumbing, Centenary isswe, No, 67, Aubumn 1986, p0.

166, Load Pipe Making Macitinery, 1883,
The Bnginger: Highlights of 120 Years, 1976, pl72,

SECTIONAL  ELEVATION
oF
AN EJECTOR CHAMBER
FBGLT SENEATH [ SURCACE orA Sincert
THE AZJSEINING PTANRELE
E

A PAIR OF SNONE EJECTORS
ARD THER  COMNECTIONS

168. Shane Paewmatic Sewage Ejectors. In 1886, a Select Conmiittee of Parliansen! vecopmmended that the dratnage of e Palace of
Weshytinster be puimped inlo the mebropoalitan syster by Shone's ejectors and Hit the main sewer passing under e Houses of

Parliamen! bit reconstrected o e most modern approved principles. This was aecomplished in 1889

Smitary, Henting & Ventilating Engineering, VolII, 1921, pd3,
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The Roman baths in Bath date from 50 AD
(Plumbing & Mechanical magazine, USA, June 1993)



estaments (© e ancient
plumber echo in the
ruins of rudimentsiry
palaces and bath
houses, and in vast
aqueducts and lesser
water systems of
empireslong buried. Close to 4,000 years
/ago, about 1700 B.C., the Minoan Palace of
Knossos on the fsle of Crete feanned four
separate drainage systems that emptied

carthenware, later refinement to lead
made skilled workers in lead
indispensable. The Latin term “plumbus®
means “lead,” as was also the weight at
the end of a line for perpendicular
alignment. The plumber was a worker in
lead who, in today's connotation, repalrs
or fits the apparatus of water distribution
in and to 4 building, The Roman artisan
plumbed pipe, soldered, installed and
repaired; he worked on roofs and
gutters, down o sewers and drains; in

magnificence...walls covered with
mosaics; perpetual stréams of hot water
poured inte capacious basins through
so many wide mouths of bright and
massy silver.”

Miles from the source of supply, water
flowed through a series of aqueducts,
streaming by gravity along the contours of
land. The Iongest overhead section was
about 14 miles long, but by 52 A.D.,
channeling covered a total of 220 miles—
all but 30 miles uriderground, At its peak

THE HistorY OF PLUMBING—

Our ROMAN &
ENGLISH LEGACY

FROM PLUMBING AND MECHANICAL, Joty 1986

into great sewers constructed of stone,
Terma cotta pipe was laid beneath the:
patace floor, hidden from view: Each
section was about 2 1/2" long, shghtly
apered at one end, and neardy 17 in
diameter. It provided water for fountains
and frucers of marble, gold and sifver that
jetred hot and cold rnning water.
Harbored in the palace latrine was the
world's first flushing “water closet” or
toilet, with a wooden sear and @ small
reservoir of water. The device, however,
wis lost for thousands of years amid the
rubble of flood and decay. Not until the
16th Century would Sir John
invent a “washout” closet
ancw, similar in principle. And it would
ke still another 200 years before
another Englishman, Alexander
Cumming, would patent the forerunner
of the toilet used today. The luminous
names of Doulton, Wedgwood,
‘Shanks, and Twyford would follow.
But it's to the plumbing engineers of the
Old Roman Empire that the Western
world owes its allegiance. The glory of the
Roman legons Ly not only in the roads
they budlt and the system of law and order
they provided. It was their engincering
‘genius and the skill of their crafismen that
‘enabled them to erect great baths and
recreation certers, the water supplied by
‘agueducts from sources miles away.
'Plumbing Defined: While early pipe
and conduit was mace from wood or

The Roman answer fo the hot ftvb—
50 A.D. Bath, England-

essence, everything involving supply and
waste, In fact, this generl job
description of plumbers” work lasted into
the 20th century.

Hot and cold water systems were
already developed by the Greeks, but to
the stalwart, individualistic Spartan, it
was unmanly to use hot water. His idea
of the bath tub was a polished marble
howl about 30" in height. He would
stand in the tub, and have a slave douse
him with water over his head and his
body. The sole purpose was 4 quick,
functional, cold rinse—the colder, the
quicker! Thus Grecian bath houses
never developed hot water systems as
extensively as the Romans.

Roman society, on the other hand,
fostered a communal spirit, and barcks
comradery for its troaps. The public
baths were the city centers of group
enjoyment, placesof gossip and contacts.
To prolong their pleasure and relaxation,
they developed hot water and steam
systems that evolved to service colossal
structures. Some would say that the
Roman bath houses by cardy A.D. would
pale only next to those of King Minos.

The baths of the Emperor Caracalla,
for example, covered nearly a 28-acre
site, It contained more than 1,600
marble seats, and still fell short of the
baths of Dlocletian, which seated over
3,000, “Stupendous aqueducts,”
reporied Gibbons in the Declfne and
Fall of the Roman Empire;
*replenished the Thermae, or baths,
constructed with Imperial

development, aqueducts casried about
200 gallons of water for every citizen.

At first, the Roman baths opened only
during the daylight hours, which
allowed for the emptying and refilling of
the water it least once a day. This
helped miatters somewhat, in that
hundreds would use the same pools-of
stagnant, germ-ridden, unfiltered, fetid

water. The dawn of scientific discovery
would ot be for hundreds more years,
Even the best and brightest of the
ancient Romans knew nothing about
bacteria and the true causes of disease:

The: bath complex housed a succession
of baths, with many entrances for easy
aceess, Surrounding the complex on at

Wirn air for the Therme bath was

* supplied by furnaces heating hollow

bricks located under the entire floor. As
the name suggests, the Frigidariom was
the cold water bath; it fed the hot water
tanks and other baths. The Tepidarium
contained baths of moderate hear, and
the Caldarium the hottest.

There was also a sepatate steam bath,
and a small circular chamber covercd by a
high dome. An opening in the centér.of
the dome provided Tight; it also vented the
chamber. Asa radimentary way of
regulating the heat, the yent could be
raised or lowered.

One could take 2hot bath ina wb ora
plunge into cold water, but the tubywas
soon supplanted by a larger unit,

The bath measured 10-12 ft, in
diameter, and was about 3 ft, deep. One

Plumbing & Mechanical, June 1993 ¢ 53




[RomaN & ENGLSH LEGACY]

stepped down into it on two marble
steps. A circular seat about 10" from the
bottom allowed the bathers to sit and
‘wash themselves,

It wiaas customary to bathe after
exercise; and before 3 meal to promote
digestion. As just one example of his
fabled excesses, it was Nero's pleasure to
bathe, gorge himself with food and fancy,
bathe, etc., in his great catered affiirs,

In the cold water bath of Pompei,
water was supplied through 4 bronze
spout, and wound its way through a
conduit on the opposite side; It was alsp
equipped with a waste pipe which
prevented the water from running over,

A marble platform surmounded the bath,
with pedestals for statues: The ceiling was
vaulted and ﬁg!uodbyxwh:drrwh the
center.

By the 4th century AD, Rdmc would
have 11 public baths, 1,352 public
fountains and cisterns, and 856 private
baths. In Pompeii, some homes had 30
taps.

As mentioned, the water supply was
provided by aqueducts, the first one built
i 312 B.C. Named in honorof its
originator, Appius Claudius, it spanned a
1ot of 11 miles. However, it marked a
milestone as the previous water supply
‘wias only from the immediacy of wells,
cisterns, springs, or the Tiber River itself,

i

As the city became more populous, and
the Roman emperors more decident and
dermanding, the engineerng feats in water
fystems became incressingly monumenial,

An artifictal lake created for Augustus
measured 1,800 long % 1,200 wide. One
of his fivorite spectator sports was
watching actual battles-berween
flects of ships, manned by criminals and
slaves of the cmperors. By Nero's time of
3708 AD,; & “sea” fght for his
amuscment wauld wtilize 19,000 men on
100 ships, They fought in gladiator
fishion, i.e., until one was kifled in
combat, or spared by the emperor,

The Connection: At the
hedght of its power the Roman Empire
had conquered most of Europe, inclucing
about 1,600 sq. mi. of Britain, its farthest
outpost. Andin the ruins of Aquae Sulis,
the famed spas of Bath, lay the vestige of
the tise and fall, and redevelopment of
phimbing technique.

By the ume the Romans reached Britain
in 43 AD,, the cumative powers of the hot
baths were already part of English Jegened.
Back in 863 B.C., the waters had
supposedly hml_ed. the leprosy of its Celtic
discoverer, Prince Bladud (the fither of
King Lear, who was to be immortalized by
Shakespeare). Bladud founded the city of
Bath, and dedicated the springs to the
goddess Minerva, The Roman name of

Agquae Sulis means “Waters of Minerva,*

Aquite Sulis was at a-strategic crossrodds
for the Roman troops, and the natural hot
springs made it a logical sciting for the
baths of the Emperor Claudius. In
addition, the springs produced a constant
supply of soothing mineral waters, heated
by Nature to a temperature of 46.5°C.
Important too was that available sources
of building storie and lead were close by.

Folléwwing Roman custom, Claudius
developed Aquae Sulis in the image of the
great baths back home, but scaled in Sine
to its smaller location. At that, the
compléx must have comprised
approximately 23 acres,

Onie monumental hall fed into another
a5 the floor plan radiated to vadous heated
rooms, steam rooms, baths and swimming
pools, plus a gymnasium and sockl reoms
for eating and drinking. A playfield was
attached 1o the complex as well,

The small, circular pool was probably
built for women and children, who at first
used the pool only at stated hours and
separte from the men. But eventually
regulations broke down and both sexes
intermingled thioughout the' pleasure
complex;

The Romans controlled the site for
about 500 years, but their influence
floundered, swaned and just about
expired in phase with the decline of the

was by

.

54 ¢ Plumbing & Mechanical, June 1993




Empire, whose ruination became
complete by the sixth century AD. By
then Roman garrisons in Britain had been
invaded by hordes of Picts, Saxons, Scots
and Irish, and could count on no help
from Rome, which was in trouble itself:
When the st Roman garmisons fled the
isle of Britain, the secrets of sanitary
design went with them,

Replicing them were the Barbariins,
leveling cities and decimating populations
15 they hacked theit way across the
continent, Civilizadon recled and

‘regressed, Sanimtion echnology reverted
10 its basest forms:

The eirly Christians rejected most
anything Roman, including the value of
cleanliness. They considered it unsaintly
to be clean, sinful to display material
wwealth. “All is vanity,” stated an early
Christian writer. 5t: Benedict
pronounced that “to those that are well,
and especially for the young, bathing
‘shall seldome be permitted.™ A 4th-
century pilgrim o Jerusalem would brug
that she had notwashed her face for 18
yeirs 5o as “not o disturb the haly
water” used at her baptism.

By.the Middle Ages, the “hot houses”
or “stews” of the Roman baths carried
the stigma of debauchery and wild
parties. During the reign of Richard the
Lonhearted, the little rooms or

E- 'ﬁ -.l or . l-.. 3 ]
'mumﬁncfmrs iﬁpngbﬂrum'm much ﬁm an| { would |

“hordellos” of the baths became
synonymous with brothels,

Ir 1348 the first wave of Black Plague
entered England through the town of
Melcombe in Dorset County, One third
of the populitdon would be wipediout, as
rats and fleis thived in the filth and
garbage steeped in and about and afl
around.

The Darle Ages had begun.

The Recovery; The spas of Adquae Sulis
Lay dormant, pusied under rabbke anc dirt,
ark] unappreciared for centuries before
being restored 1o usc. In the 16th centiry,
the Cross Barly was “worthilie called the hot
Tath, forat the first coming: men thinke that
1t would scale thelr flesh, and lose it from
the bong, but aftér 4 season. ., mone
tolerable and easicr to be bome ™

Cartloads of wood or coal provided
the fual for the warm=iir fumaces,
especially for the hottest room with its
sub-loor hepting, The Greal Bath, which
measured 80" long x 40! wide and &
deep, was still supplied water from the
origingl conduit installed by the frst

‘Roman plumber in town;

Tn the 18th cenmury it was the mge o
drink copinus glasses of water rom
Batlv's pump room, [ociced next door o
the bathing room. According to one
account, ladies of the Blunderhead family
allowed thelr servant girl, Tabitha Runt,

0 bathe in the warers next door while
they drank their water at the pump, In
those days servanis bathed even less than
their masters, who bathed hardly at all,
Those were the days of perfume;
powders and oil, not of soap and clean
water. The following doggenl carches.
the tone of the age:
Yo cannot concetve that
a nurnber of ladies
Were washed in the weter
the sgime s our wmaid,
So while little Tabby
s gpeshiang ber rromp,
e daeifes kept drinking it
it of the pm,

1t was.not until the activities, wnd public
selations, of the dandy Richard “Beau®
Mash in the 18th century that Bath
rechimed its luster.

Nash was i celebrity of his day, a
nobleman gambler whea set the rules of
behavior thar proved fashionable for the
era. The social whirl was comparable
perhiaps to the jer setters” of our
current age who seem 1o do nothing but
get their pietures in magazines, and help
sell supermarket tabloids, The little town
that had sprung up around the baths
became the “in® place of rovaity and the
upper class: sortof a trendy “bhangout”
for Mash and his crowsd. The Bath
Address Book listed such dignitaries as

Plumbing & Mechanical, June 1993 ¢ 55




Above: Scene from
the Sanitary
Ceramics Gallery
of the Gladstone
Pottery Museum,
Longton, Stoke-On-
Trent, England.
Fixtures date from
1850-1870,

§

Far Right:
Examples of ornate
Victorian closets at

the Gladstone
museum.

56 % Plumbing & Mechanical, Jure 1993

¢ (ueen Anne and Thomas
% Gainesborough, and the

o Josiah Wedgwood,
_ Lord Nelson spent some of his

- limbs, except my beft arm,®
-, When it happened, their reputation

3y obstructions, sull more; ague,

showrooms of the great porter;
In 1760:81, the future Admiral

vouth {n Bath, and later paid
oocasional visis. After one visit to
recuperate from bartde wounds, he
wrote: "My health, thank God, is
very near perfectly restored, and |
have very near the perfect use of my

The baths were back in business.

for healing had been embellished
beyond even Roman legend. The
waters would be touted as “good for

dropsy, black and yellow jaundice,
$chirrus binis or hard swelling of the
splesn, scurvy, greensickness,
whites in women, and defect and
excess of their course.”

Left: This original drawing shows
the Gladstone potiery bottle kilns,
iypical of 19th :mm?rpomriés
including T s, Royal
Doulton and Wedgwood. All
made ,!:bmbt'ng fixtures at one
Hime.

wyfords still does.




Waste And Sewers: Where and how (o
cispose of waste and sewage have been the
bine of Man since the beginnings of time.

While carly on he recoghized the value
of camping downstream to let * unning
watler take its course,” the problem of
disposal became acute as populations
profiferated and banded together,

Aristotle instructed his prize pupil,
Alexander the Great, 1o make sure that
‘dung from animals, human waste, etc.,
was disposed of far from camp, Predating
his wvords by about 3,000 yesrs is the Okd
Tesmment injunction that stated: Thow
shalt have a place also withotl the
canip, whither thoti shalt go forth
abroad. And thou shalt bave a paddle
wpon i) weapon, and it shall be when
though silt case Uryself abroad, thou
ehiclt iy wberewith, and shall fisrn back
and cover that winich cometh from ihee.
(Deuteronomy 23)

But for a workalle, though odoriferous,
plan ona grand scale, the Western world
will huve (o again look to the ancient
Romans.

‘The first sewers of Rome were bullt
between 800 B.C. and 735 B.C., preceding
the frst agueduct by abour 500 yeaurs.
Called the Cloaci Mixima, this sewer is
one of the larpest of the ancient sewers
still in use. Teweas designed to carry off the

surface water, and othérwise provide
drainage for the entine City.

1t was said that every street emptied
into a channel of the sewer, However,
only a few privileged patricians or
nablemen had outlets 1o their houses.
These were but extensions to their
latrines located adjacent to their
kitchens, As the untripped cnds of the

sewer were the only sources of
ventlation thit the sewers had, noxious
fumes expelled into the immediate area
and wafted about, One wonders what
the “smell” of “good cooking™ really
meant in those days.

By 14th century England, the problem
was still unsotved. Culled from an old
record, one reads that “the refuse from
the king's kitchen had long run through
the Great Hall in an open channel, to the
serious injury ta health dnd danger to life
of those congregated at court.”

Further complications resulted from
‘medlieval privies or the euphemistic

“garderobes™ (wardrobes for undressing)
located in the “Great House” or castle,
The chamber wonld be in a small vaulted
room about 3' wide with-a namow
window. The privy was built within the
wall, with a vertical shaft below a stone
for a wooden seat. The waste would
discharge into the moat below.

If there were no water, the receptacle
might be a barred or a pit, In eithercase, it
Wwas a deacdly chore to rake the offal. The
job paid top wiges for brave but
desperate men needing 10 work: A créw
of 13 men were paid three times the:
normd rate to clean the pitar Newgmre
Jail in 1281 It took them five nights.

But pity. the plight of onc Richard the

Raker. He fell through the planks of a
public latrine and drowned in the deep pit
of excrement below,

Underground channeling was a
haphazard arrangement as well. Drain
tiles, constructed from the "roughest
brickwork™ or masonry, were 12" in cross
section, made by kiving flat stones to fonm
the bottom of the drain, Then brick walls

wete bullt up, and topped with flat stones.

The drains were built helterskelter with
no understanding of purpase, Some
wiould be too bigor oo small, or running
uphill or at fght angles, et

The possibility of discase being
ransmitted through water and waste began
tor chip through centuries of ignotance.
Scientific discoveries began o unfold, Some
would even believe that an open cesspool
wats "the probable cuse of headache, sone
throat and depressed health to many a
indircctly leads, in not a few instances, 1o
the use of those treacherows sclfprescribed
medicines—spirits and beer,*

Stinks, Pots, & Loos: The rivers of the
Thames, Fleet and Walbrook swere open
sewers. the Thames the most foul of all. The
abominable odors of the Fleet, complained
the monls of the White Friars, have
gvercome the frankincense bumnt at the
altar™: they chimetl the fumes caused the
deaths of several brethren, Sherbome Lane,
once a lovely stream back in 1300, wis to
be more poplardy known as Shiteburm
Lane: However, these were minor when
compared 10 the stite of the Thames,

No lenger could a king™s polar bear
carch salmon in the Thomas River, as did
the pet of King Henry VILL By the mid-
18005, the by-products of the Industrial
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Revolution were flowering, mixing, and
foaming with the waste and stench of
ocarly 3 million people in London. All
sewers led o the Thames, pouring
through bulkheads along the shores.

For several sultey days in 1859, the
Thames seethed, seeped; and nearty
baoiled under the burning sun of an
unusually hot season. Parliament wis
suspensed as window blinds saturatcd
with lime chloride and other disinfectants
failed 1o subxdue the odorand revulsion.

Tt was so revolting that one foreign
newspaper bannered twin headlines to.

< carch the calamitics of the day: *India Is
In Revolt, and The Thames Stinks,”™

Persondl hygiene fared no better under
such a deackend sanirary system.
Tenements swarmed with people, bur
there were no indoor “necessarles" for
them, not even running water,

Water was drawn from pumplsstationed
in streets throughout the city, the water
rationod and serving hundreds of people.
The pumps were open only during certain
hours of certaln days, the water to be
cartied home in pots or jugs, or just tisted
in i pittance of a sip.

The finer homes may have had a tin or
copper bath tuly; But in the cardy 1800s
piping was still confined to the first
floor, the witer heated by kettles over
an open fire.

Tenements loomed several storics
high as space was at a premium. The
buildings were erected in long rows,
back to back, containing tiny-room
apartmients swith little or no ventilation
Cardlords were txed for windows),
Dank and putrid latrines, if any, were on
the ground floor,

Inside the house or apamment, waste
was stored in A ghiss urinal or metal
chamber until filled. Tenants usually
disposed of the contents by tossing them
out the dooes or windows.

Injuries caused by the Earémng contents
of the c‘hamhcrpots. or “missiles of
mirth,” as the ancient Greek dramat|st,
Aeschiylus, would call them, persisted
through the ages. Early Roman law
included the Dejecti Effusive Act, which
“fined & person who threw or poured
anything out of an open window and hit
someone. The law awarded damiages to
the injured party. Stmngely; the statute
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locked shut with a key. Edward VI had a
padded chamber pot, and the “close
stool” of Henry VI was padded in black
velvet, trimmed with rbbons, finges, and
quilting, all tacked on with 2,000 gilt
nails, The Victorians of the last century,
the “wizards of gacdeetry,” invented a
musical chamber pol that played when
the hidden drawer in the table or
commode was opened,

The Necessaries: But for sheer
invention, there is the relic of Sir John
Harington's "Ajax” water closet, the first
“necessary” ever built in English history,
He built the toilet in 1596 for his
godmother, Queen Elizabeth I
(immortalized-as the queen who took a
bath once a month “whether she need it
or ™), and installed it for her use in
Richmond Palace. Although the Queen
did use it, the wiler and Harington were:
subject to ridicule and derision! Harington
never made another, It would be another
200 vears before the idea took hold again.

The first patent fora “modern” toflet
belongs to Alexander Cumming, who
inverted the *5" trap in 1775, It had a
sliding valve undemeath to hold the water.
Three years later, Joseph Bramah, o
locksmith and engineer, patented an
improved version with two hinged valves,
Anoriginal is still used in the House of
Lords. The "Brarmth" also became a
prototype for closets on boats and ships.

The Good Life: In 1848, England
passed the national Public Health Act,
which would become a model plumbing
code for the world to fallow. It mandated
some kind of sapitary arrangement in

every house, whether a flushing toilet, or
a privy, or an ash pit. The government also
released 5 million British pounds for
sanitary research and engineering, and
Degan ro build a sound sewer system,
Now that there would be outlets for toilet
systems, their manufacture made sense.

With this new incentive for Invention,
pottery makers including Josiah
Wedgwood, Thomas Twyford, and John
Shanks began to team with the inventors
a5 they replaced brass and metal
workings of Bramah's invention with all
CEtAmic Parts.

By 1858, George Jennings had
popularized public kevatories. He had
introdiuced the novelties by installing
them in the Crystal Palage for the Great
Exhibition of 1851; over 827,000 people:
paid o use the “necessary convenience.”

By 1870, Thomas Twylord's improved
version of the Bramah contained no metal
parts, and Bramah fell out of production,
And, although Jennings’' pedestal vase
toller of IBBfiwuntppold Medalac the
Health Exhibitlon, it was Twyford whao is
credited with the revolutioniry design of a
one-piece toilet.

Before, 4 toilet was built in two parts:
the top part 4 bowl, ancd the bottom half
holding a separare pan, To keep the two
together, the entire unit had 1o be
contained within 2 wood box, The box
would Jeak af the joints, and the smell
would be terrible. ]

In 1885, Twyford ploneered the first
trapless todlet and built the “Unitas® asa
one-piece, free-standing unit on 4 pedestal
base. This eliminated the problem of leaky

applied only during daytime hours,
The habits of people remained
hasically the same, and the problem
continued well after the Romans lefi
England, King Richard I followed suit
with his writ of Statufo guo nul fect

releng, “A writ that no one is to dump

dung.? This earliest of health Liws was
finally repedled in 1856,

Proper manners would picscibe
Wmdn,gmrwwpedﬁu-mh&nta
shower wis on its way. Thus the cry of

“Gardez l'a” (proncimced Grardyon,
and meaning “Watch out for the water!")
would echo up and down the streets;
Over titne it evolved inw English slang for
the toiler, or loo.

The chamber pots of the working class
were usually made of copper, althaugh
later ones might be of crockery, The
chamber pots for the rich and royalty
were solid silver, the kings’ omate and
pmm:ﬂbus.]mns_lhggl.a portable
*potty," which he used for traveling, All
the chamber pots, of course, were carried
and emptied by servants.

Parancid about being polsoned, James 1
had one encased in a leather box and

joints and foul odor.

Tests for quality control were very
basic: Jennings, whose toiler was judged
“as perfect A sanitary closet as'can be
made,” tested his unit by throwing in 10
apples 1-1/4* in size, one fhit sponge and
four pieces of paper. If the items cleared,
‘the unit was pronounced fit, ]

John Shanks devised a different test
for his units, Fe would throw it cap into
the bowl and pull the chain. When the
cap disappeared, he would ery out, “It
works!"

‘Acceptance of waier closers came
slowlyat fisst. Butas closets became
better made, and as proper connection
climinated discase, production grew: But
there were still spordic ciscs of typhoid
in the second half of the 19th century,
One of the most notable cases affected the
royal family, Queen Victora's husband,
the popular Prince Albert, had dicd of
typhoid in 1861, as almost did her son, the
future Edward VII, ten years later,

In 1871, the Prince of Wales lost his
groom, a friend, and almost his life (o an
outbreak of typhoid in Londesborough
Lodge where he and his fricnds were
staying, His groom died as well as his
friemd, the Barl of Chesterficld.
Investigation proved contamination in the
plumbing lines, and the problem was
comected and eliminaed.

The cm&awm}up of the 19th-<entury
sanitary engineer had come almost full
cycle from the days of King Minos, In
tribute, the Prince would be quoted as
saving, "IN T could not be a prince, [ would
rather be a plumber.” PM




Chicago Science & Industry Museum exhibit of plumbers’ tools



v the 18808, indoor
plumbing was a
prominent featore of
betrer homes and
rowy houses, That
Wwasn't necessarily
good news,
however,

Drainage was unsanitary, venting and
trapping unknown. House drains
frequently would be buried under cement
by home builders whe didn'L know what

oy homeowners that dispelled their fears
and instructed them how to ensure safe
and healthy indoor plumbing,

Major urban centers like New York,
Philadelphia and Boston enacted
comprehensive codes to govem the
sanitary armngements of buildings,
Governmental efforts to develop plumbing
systems were propelled along by
homeowners who began to seck advice on
proper plumbing, repulsed by the stench
of sewer gas emanating from faulty drains,

and drainage in a building. ™)

The problems of the plumbing
profession were not of its own making,
Unlike today's trace, the original plumbers
wene mechanics with virually no
knowledgge of the health and sinitation
implications of their work, Of course, how
could anyone expect plumbers to know of
those things when medical science was
still debating the role of microbes and
sanitation Wis just Coming into its own as

THE GooD OLb DAYs
OF PLUMBING IN
AMERICA

FROM Priveiveg & MecrianicAl, Jury 1988

all this newfangled plumbing was all
about. Soil pipe lines ended at the fixtures
instead of extending to the roof and
venting to atmosphere.

Being wealthy cnough to afford indoor
plumbing during that era wasn't s much
of a statas symbol as one might imagine,
To be sure, it added a cermin dimension of
convenicnee o life—most welocome, of
course, on 4 frigid winter night.

Hut the: homes siunk! And there were
serious questions raisedd by people of high
stagure: whether their health might not be
thresiened by indaor plumbing, Most of
their concerns were about sewer gas, which
was widely believed 1o be the source of
disease, I would not be proven conclusively
il 1909 thar sewer s was not the direct
cause of bacterial infection, but the
misleading research served a useful purpose
of sparking demand by homeowners for
better, safer plumbing systems.

The true heyday of good, sife plumbing
in America occurred from 1880 on. Much
of the credit must go to the pioneening
sanitation engineer George B Waring,
Je. A landmark book of his published in
1876, The Sanitary Drainage of Hotses
anel Toness, sparked many mundeipal
reforms in public health, bullding codes
and sanitation svstems. Waring also wrote
numerous other articles and books geared

Chicage Museum of Science and
Industry exhibit,

In 1881, New York State led the nation
in requiring the regiseeadon of plumbers,
as well as Board of Health supervision of
all new plumbing installation. This was
accomplished through prior submission
and approval of plans aned examinations of
completed work.

In a research paper ttked “The
Plumhing Paradox,” Columbid University's
May N. Stone observes that “an
exarnination of waler service, dainage
and fixtures in New Yok City row houses
built between 1880 and 1885 reveals that

during this five-year period the plumbing

‘arrangements changed from an unsafe

state 1o a fairly safe and sanitary oncasa
result of agitation and legislation.”
Growing Pains: The fits and starts of
plumbing sanitation was mirrored by the
growing pains of the plumbing industry as
a whole, and maost of all, the plumber,
Even then, the plumber's reputation
suffered because of the antics of
ungualified jacklegs, In the 1870s, the
plumber was reviled, the term
synonymous with "cheat,” according o
May N. Stone. (The terms “plumbing” and
“plumber” were used on only a limited
basis in the 19th century, reports Stone.
“Fitters, lead workers™ and other
SYNONYNs were more common. The
Encyclopacdia Britannica did not include
plumbing in its listings until 1911, a
which time the tade was described as
“work. . .done for the purpose of fitdng up

an important engineering specialty.

Even in the mechanical end, cardy
stundards and regulations were poor to
nonexistent, allowing virually anyone 1o
pass himsell off as a plumber. “A
plumber’s license simply conferred upon
him the right to open the street and make
sewer connections, & small bond having
been given as an assurance that he would
restore the pavement; no license
whatsoever was required for work within
a honse," wrltes Stonc.

The plumber of yesterday also was
befuddled by constant refinements in
marerial, fixture desipn and piping
arrangements, and requirements that
changed from year to yeir. A house budlt
in 1883 and passing muster to then-
current specifications might be
condemned as faulty five years later,

Towards Professionalism: Sanitation
knowledge inspired sanitation reform.
Citizens at harge di ded improwv 5
in municipal waier supply and sewerage
systemns, ancd better plumbing systems in
homes, And in more homes. Only a few
more years wotlld pass before American
manufacturers would produce closets on
a grand scale, equal to or better than their
English prototypes.

It was time for the industry wo get is act
together. The need for education,
cohesion, organization and stndards gre
rise to the formation of the plumbing
industry’s three most important
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institutions that stll exist today; The
National Association of Master Plumbers
(now NAPHCC) in 1883; the Master Steam
and Hot Water Fitters Assoctation (now
MCAA), in 1888; and the following vear,
the United Association of Journeymen
Plumbers, Gas Fitters, Steam Fitters and
Steam Fitters' Helpers of the United States
and Canada—the UA plumber's uniin,

There were various reasons why all of
these groups were formed, including
cconomic advantage and to grapple with
Iabor relations. However, their most
important legacy is training and education.
The apprenticeship system was being
omganized, and an important philosoply
injected into it best expressed by master
plumber James Tucker of Boston,

As reported in A Heritage Unique, the
afficial history of NAPHCC, Tucker
delivered an essay titled “The Proper
Education of the Plumber” at the 1884
convention, in which he argoed:

“Mo plumber can keep abreast of his
trade if he educates his hand alone. The
skilled hand is a good thing in its place,
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but without the educated eye...it will not
permit the plumber to keep pace with
the ape. A knowledge of jointwiping and
trap and pipefixing is good so far as it
goes, but it is not of much avail apart
from a Knowledge of sanitation in
plumbing. The principles of hygiene, the
subject of hydmulics, and so forth, are of
the first importance if you would be a
sanitary plumber.” »

Expanding Role: The plumbing trade
rapidly came up to snuff. A craftsmanship
ethic took hold that enabled American
plumbers to finally call themselves that
with pride. It was plumbers, not engineers
or product designers, who hegan venting
and trapping fixtures. The new Irish and
Gennan iminigrants became the
backbone of the industry, bringlng to
America thelr work ethic and skill in the
mechanical crafts.

A welltrained plumber of the bate 19th
century learned his trade through
apprenticeship or perhiaps from serving as
a plumber's helper, According to the
Gasfitters’ and Plumbers’ Compenion, an

Lefr: One of the earfiest union working cards
issued by the United Association.
with cistern and bowl, cost $15.45.

early trade publication, he usually owmned
his own tools. Included in his carpethag
would be a solder pot, ladle, cloth, shave
hook, tum pin, chipping knife, dresser,
hammer, saw, wrench, pliers, anid severl
minor ook,

Union plumbers in St Paul coyld
expect tooearn $3,50 a day for “first-
class men” and 82,50 for “second-class®
men, reported the first edition of the
Einited Association forrnal of October
1, 1892. A standard work day was eight
houes, so figure 2 union wage at
roughly 44¢ an hour,

With winter setting in and recession
tiaking hold, reports of work varicd
around the country and Canada, Bad
news from Toronte was that twao thinds
of UA plumbers were unemployed, and
the weekly hours were cur. Those who
were lucky enough to get jobs worked
“only" eight hours # day, “only™ till
noon on Saturday, This made “only" a

“dd-hour week.

Times were bad in Milwaiker, too, but
plumbiers were hopeful that new




bulldings would be going up soon,
Mibwaukee Local No, 785 was working
eight hours, "the wages are pood,
although no scale has been adopted as
yet," report the foural. From Columbus,
work wias also “doll,” bat there wits 4
bright spot. The stite Board of Health
promised support for a lew governing
plumbing and inspection. There still were
no “practical” men as inspectons,

The UA forrnal showed a balance of
$420.80 on hand as of Sept, 1, 1892, and
counted 4,806 members on the UA haoks.
The 96 locals were spread out aver 30
states and two provinces of Canada It
wasi't bad for a fledgling association
onginlzed g few short vears hofore,

Ten years later, in 1902, a suceesstul
strike in Terre Haute, Indiana, resulted in
an increase in wages of 5¢an hour, From
#3.85 for a day's work, o 48¢ per hour,
the union plumber now could expect 1o
receive 334 per hour, or $4.25 foran
eight-hour day,

Spiraling inflation made news, oo, The

Sonernal princed an item stating that while
winges had mcreased 4, 3% during 1890-
1899, the cost of Hving had jumped ahead
it the mite of §%,

Grassroots Gripes: The Journal
printed letrers from the variows locals,
They were rife with reports of lockouts
and strikes, and castigation of " industrial
spies” and “scabs.” Plumbing was
advaneing, bur kibor relations were still
mired in the Dark Ages,

Plumbers compliined about politics and
plumbing inspectors, Plumbing inspectors
were not “practical plambers,” )
complained one disgruntled LA member.
And what's worse, they "are subservient
1o the municipal ring," Plumbing laws
were not being enforeed and unsanitary
conditions resuleed.

And Brather Trovle wrote from St Paul,
“The worst evil we have to contend with
is the: indiscrintinare selection of
apprentices. . without regard to their
fitriess, A large number comes from the
tonghest element in the city.  well versed
in the slang of the street, but their
education has been sadly neglected in
other respects,

“After working @ year or two,” Doyle
goes on, “the employer urges hin w wipe
2 joint ('swipe a lump''is what the boy
calls it), aned then he will get a dollar or
two added to his wages in the weck and a
kit of tools, " The apprentice then quits the
employer after awhile, and is given the
tools, “inchuding that double-backaction,
adjustable tool called the helper., He's
sent our jobbing and an innocent public
‘suffers for his ignorinee. "

A Plumber’s Life; A fascinating
glimpse of the life of a plumber of that era
is portrayed ina family docoment donated
to the archives of the United Association

by John Kremers of Three Rivers,
Michigzn, and Bob Matheson of
Rochester, Minnesot

Both man are grandsons of Ernest H.
Maas, Sr.; who lived around the tum of
the century and founded Maas Plumbing
and Heating Co., in Rochester, The
company stil exists under family
onership. Bob Matheson is its presicdent.

Etght years old when he came to
America, Ernest Magss, 5t already had a
fultime: job in a tailor's shop when he
wits 12, Then he picked up work in a
planing mill and later a sawr mill at the
princely daily wage of $1.50, all of which
hies chtifully mired over to his father.

“In those days, moest of the children did
not get the education they get nowadays,
Work. Work. That was the idea and 1
atways did work, " wrote Ernest Maass,
Sr., in a tone that betrays both lament
and pricle.

Work was more plentifud in Rochester
than in his bometown of Winona,
Minnesota, and he moved there in 1884 1o
work in a hardware siore, “There wete
other reasons why [ wanted to stay in
Rochester,” he confessed, “for T had made
the: aceuaintanee of some nice gids and so
1 made up my mind to stay." A three-vear
contract stipulated he would be paid $2
per week the first year, $3 the second,
and 4 royal amount of §5 per week in the
thitd year, “I had to pay 53 a week for
board, so now figure that out,” he wroe,

Maass moonlighted at making stovepipe
at “one ¢ent per piece,” and eamed
another $1 a night for four extra hours of
waork, By dint of hard work, good
reputation in stovepipe work, and a
broken leg, he came to the atention of
Dr. W, W. Mayo, and then Mayo's two
sons, Will and Charles, the soon-to-be
famous Mayo brothers, who established
the Mayo Clinlc.

The brothers tapped Madss to install the
plumbing, tin work and cornices in the
hospital building, all rwo fAoors dnd 15
rooms of it The water closets
emptied into 2 big cesspool untl
the public works system came on
line a fow years lter,

There were two batheooms, ote
on eich foor of the clinic’s oviginal
building. The bathroom had a
common flat rim sink with two
faucets, “which had to be operated
by hand,” Maass noted.

“Dr, Will wanted to know
whether there Wwas not some way
by which he could operate the
faucets with his feet,” said Maass of
the famous surgeon, A good
wiorkman must be innovative and
willing to try new methods, so, “We
had a pair of pedals made by a
blacksmith, put some selfclosing
stops in the pipes under the sink

anc artached them to the pecls,

“Oh, Boy, that was something,” he
reminisced. *Just a wood door in the
operating room and yer that was the
start.” Expert lead-worker that he was,
Maass also made lead screens for the new
Xeray cquipment

From workman to entreprencur, Maass
stabbed ar oppormumnity again, With a
jpartner, he took over 4 plumbing and
steamfitting shop in Rochester and really
set 1o task, They rented a building at 517 a
maonth, undd boughit a twowheeled cart, A
horse was added, then two horses and a
wagon. They incorporated in 1910 as
Maas PFlumbing and Heating Company,

Product Explosion: There is 3 jole
e vivre to the writings of Ernest Magss,

Below: Shown ope.n,. a folelg lipped

unna.f with silve f’o faucet and
couplings. It cost

Botiom: The Plumbers Catalogue offered

a water closet either in

mahogany {$50), block or french walnut

{$40) er plain black walnut ($30).
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This complete cast iron kitchen sink
wus offered in sizes from 30" to 48" x
23" x 9", and cost from $716.50 - 524
tplain} to $33-548 (enameled).

Sr,, thit reveal him to have been 4
delightful man and a credit to his tride,
He cleary was proud at having beena
plumbing innovator.

Others were 1ot so happy with change.
New technaology and lack of uniform
standards and requirements bedazzed
many workers, The scope and range of
new plumbing products could be
intimiclating,

Average citizens also had to adjust 1o
changing habits and mores, Augmented
by the rapid advances in plumbing
technology and the low cost of goods
produced on o mass scale, Americans
were soon registering the highest
standards in health and hypiene, But old
ways are sometimes slow and
unyielding to change.

Plated pipes of shiny brass rubing
became the vopue, open plumbing quite
the fashion. It was a sign of prosperity to
shaw off the myriad loops and bends of
plambinyg scheme. Gone were the cabinet
closets and dry-sink furniture,
Freestanding fixtures became popular,
ind sometimes highly omumented.
Associated with sanitation and cleanliness,
white became the chosen color.

As Amefican manufacturers caught up
with the Buropeans, their plumbing
produces began to svamp the market.
Indoor plumbing became a
commonplace commaondity, especially in
the northeasteémn and Middle Atdantic
states, which were close to the emerging
American manuficturers and plumbing
supply houses.

Horn Aplenty: The hand pump all but
disappeared as fiucets joined forces with
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the stalwart sink.
Separate faucets for hot
angd cold appeared,
ustally of nickelplated
iran, For the more
affluent were brass or
copper favcets, the
richest in gold- or dlver-
plating. To.avoid
contusion in running
the water, the words
"HOT" and *COLD"
were written on the
handles or maybe set on
porcekain burtons at the
top of the faucer,

At first, the spouts
were fived in plice, but
by the wrn of the
century, they swung
around to dght or left
angles, Eary models
featured the high,
gooseneck spouts which have become so
popular again.

The pedestal-base sink became the
sure-footed fixturd in the bathroom, An
ingenious touch was the soap
receptacle and/or wel bars
incarporated into the design.

O the assembly line came sinks in all
ypes of makerials. Kitchen sinks were
made from cnamel, metal and soapstone,
although soapstone became discaloned
and greasy-looking. Painted, galvanized or
enamcl castiron were the most conimon.
But they weren't too dursble—the coating
wore off. Porcekin ching, eanthenware
howls and marble appeared in the
bathroom then, soon t be repliced by
vitreous ching.

When they first came out, sinks were
fteestanding: They rested on cast-iron legs
often painted white to maceh the enamel
or porceliin, The legs imitated the period
furniture, with ball or clew feer,

In the 18405, the bathtub was wicely
denounced as an “epicurean English
innovation which would surely corrupe
the democratic simplicity of the
Republic.” By the 1890s, the Saturday
night bath was in American tradition,

Prior to the 1890s, hathtubs were
copperlined wooden boxes, the metal
requiring constant polishing, Then cast-
iron tubs teok hold, first appearing in
institutions. They weren't oo popular in
privite homes, however—the enameled
linings tended 1o scale off. Porcelain was
the: choloe material,

No Bums Allowed: A symbol of the
finest and best plumbing kry in
construction of Gearge Washington
Vanderbilt's Biltmore House in Asheville,
North Carolina. *Bum™ contractors need
not apply, the work order stated,

Builtin 1895, it featured 57 bathrooms,
hot water, flush toilets, tubs and showers,

the whole works, Tt's estimated that the
estaee cost the equivalent of well over $30
million in today’s dallars to construct,

Vinderbilt ordered most of the Rxtures
and fittings from England— their plumbing
products still being rated the: best in style
and quality. The closets teatured copper-
lined oak tanks, They were mounted
approximately 810 aberve the howl,
operited by-a swift tug of a puli-chain.
The closets were all vented to the mof,
and all water lines had drains.

Vanderbilt's personal bathrgpm
featured a huge, round tub. Not lacking
for any amenities, it also conemined a hand:
hetd shower,

Vanderbilt hid no qualms about using
American-made pipe; the quality was
always first-rate, Unfortunately, there was
no standardization—each pipe and Axture
manulacturcr had his own specificarions,
Meither in American nor metric measure
was there any uniformity, nol even in sink
and basin cutlets, favcet deilling, trap
pauvges, and so.on.

To repair any brass pipe thread or valve
mpping, for cxample, the fiter had to
match exacily the thread size by using
hand-operated dies. It must have aken a
hunk ef muscle and precision to cut 6" or
8" pipe!

Attitudes Dije Hard: The Vandedbilt
mansion offers an intriguing side trip
through the history of American
plumbing, but ane that i very much off
the beaten path,

The: big story, and true glory, of the
American plumbing industry, is its
liaving hrought sanitation and hyglene o
the masses. It wasn't until after World
War 11 thit the majority of the American
people had private baths in their homes,
But long before private bathrooms
became commaon, the working class had
nocess o cleanliness in the form of
public bath houses.

Chicago's first free public bath house

‘opened with great fanfire in January

1894. Free soap and a towel were
handed out o cach bather, who was
allowed 20 minutes. It was a great
success. Like Roman spas of old, the bath
house had a steam room and a pool.
Brick ovens heated the room to 250°, the
customers latheting cach ather up with
SUEAPY warm water, using thick brushes
of dried cak leaves, Patrons then doused
themselves with cold water, took a
shower and received a rubdewn from
the misseur,

But not everyone was lappy. When
another bathhouse was being built a
couple of miles away, neighbarhood
Citizens erupted in a nearsiot. They
allowed constmction to proceed only:
after being assured that the presence of
the bath howse in their midst didn't mean
they would be forced to take baths! PM
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he first cpidemic of a
waterborne discase
probably wis caused
by an infected
cuvenmn relieving
himsell in waters
upstreant of his
neighbors.

Perhaps the entire clan was decimated,
ormaybe the panicky survivors packed up
their gords and fled from the =evil spirits”
inhabiting thelr camp to some other place,

Aslong as people ved in small grougs,
isolated from cach other, such incidents.
were sporadic. But as clyilizaton
progressed, people began clustering into
cites, They shared communal water,
handled unwashed food, stepped in
excrement from casual cischarge or
spread as manurg, tsed uring for dyes,
bleaches, and even a5 an antiseptic.

As cities became crowded, they also
became the nesting phices of waterborne,
insectbome, and skintoskin infectious
diseases that spurted out unchecked ane
seemingly at will. Typhus was most
comman, repaned Thonas Sydenham,

it |
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Enghand's first great physiciin, who lved in
the 17ch centiry and seadied earty history.
Next came trphold and relapsing fever,
plague ancl ather pestilential fever,
smuliparx and dysenteries—the Littera
generic cliss of disease thar includes what's
known as dysentery. as well as choler.
The ancients ad no inklng as to the
true ciuse of their misery, People believed
divine retribution caused plagues and

\epideimics, or else bad air, or conjunction

of the planéts and stars, any and all of
these things,
Ignorance Ain't Bliss! How clse to

- explain healthy people suddenty falling

desidwithin hours and soldiers struck
down with no signs of wiounds? Wihat else
would ciuse such excruciating deaths,
Accompanicd by delirum or hallucination,
the body wracked by yellow or green or
black vomit or excrera: or covered with
obscene black boils, terrible red rashes or
glhastly blue pallor? Why else would such
sickness refmain fr months, then leave
suddenly and not eappear till years later?
O perhaps it was replaced by plague

more deadly,

Hippocrates, the ‘Father of Medicine”
who lived-around 350 B.C., recommended
boiling water to filter out impuritics—
those particles that poliute its swect taste,
mar its clarity or polsan the palate.

He wiis onto something, bue his sdvice
pertained only 1o what the observer could
taste, touch; smell or seewith the maked
eye-The “what you see is what you get”
approach was dbout the extent of scentific
witter analysis until the kite 1800s;

That fredsifle erganisms alse thrive and
swim around in 4 wiitery covironment
was bevond imagination until a few
centuries ago, and their connection with
diseast: wasn't catablished il o scant 100
years ago. Although the microscope wis
invented in 1674, it took 200 yeans more
for seientists to discover its use in isolating
and identifying specific microbes of
particular discase; Only then could public
health cumpaigns and sanitacy enginecring
join ferces in eradicating ancient and

This 14th Century woodcut depicts
the sorrow of medieval people as
they begin burying their dead,

(Plumbing & Mechanical magazine, USA, June 1993, originally July 1988)
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Above: The fear that cholera can be
maliciously “uncorked” in a sireet
woter hydrant

Top: No 19th Century home would
be complete without a lavatory set
for personal grooming and hygiene.

reciuring enterie diseases, at least in
developed countries of the world,
Cleaning Up: From archeology we leam

.mnwmmmdvﬁmb@nw

develop mdimentary plumbing, Evidence
tas tumed up of a primitive flushing water

woﬁmg,s ofgold anl
_Tuan few months:
ago, a colorful public’
latrine dating to the
“4th centiry B.C. was
unearthed on the
Acgean island of
Amorgos. The 7'x 5
structure rescmibles 4
litde Greek remple
Topped with a stone:
oo, the interior walls
decorated in red,
yeliow and green
plaster, it served a

_gymnasium a short distance away. The

building accommodatecd ﬂmrpmplc

“seated on two marble benches. Running

water flushied the wastes away, probably
along an open ditch ut the users’ feet.
Andem:wm:rsupplymdscwtmg:
systems—along with various kinds of
Twxury plumbing for-the nobility—also

“have: been discovered in early centers of
“elvilization such as Carthage, Athens and

Jmmj:m as well. Bur it was the Roman.
Empire of bibfical times that reigns -
supreme, by historical smndards, in
cleanliness, sanitation and witer supply.

The Romans buil huge aqueducts
coenveying millions of gallons of water daily,
magnificent publie baths abd remarkable
sewer systems—one of which, the Cloas
Maxima, is still in use. Rome spread its.
phumbing technology throughout many of
its Far-flvng teritories ns well,

Yert, while we may rightfully nurvel at
the Roman legacy in plumbing, it should
be noted thit they were motivated
pﬂrmrll} by concems of esthetics; comfort
ind convenience. They understood very
wll that bringing fresh water 1o the
misscs and disposing of wiste made fora
mriore pleasant way of tife, but there is little
evidence they understood the connection
with discase control.

Bl.uﬁingﬂmncs:ﬂubble: Tn fact, the
magnificence of the great cirystate
diminishes quite 2 bitwhen its plumbing
systems come under closer

Rumespr:u.ngupinhaphamdﬁshm a
tosvn of crobked, narrow strects and
squalid houses. [nits'hf:ycﬁ::yr Rome hada
population ofaver one million, and waste
disposal wis a definite problem,

The water supply of Rome wits obtained
from ground water and rainwater, and in
m.mwcnscsmesemixed together. The
lowiands of the countryside were swampy

underground channeds to drain the naturd
swimps ind secure water for irvigition and
drinking. Nonetheless, a particulir region
known as the Pontine Marshes wese all but
uninhabitable during the summertime, witil
drained during the regine of Benito
Mussoling. (Sotne 40,000 Itnlians died i a
16th cennyry malaria epidemic.)

Aduxury toilet in the private houses ol
the welkto-do was a small, oblong hole in
the flaor, without o seat—simitar to toilets
that prevail in the Far East and other
sections of the workd even todty, A
veertical drain connected the tollet 1o a
msmol below:

The great Roman spas: accommodared
tundreds and even thousinds of bathers
at 4 time, But without fltration or
circutation systems, the bathers basked in
germeridden water and the huge pools had
to be emptied and refilled daily,

In public Iatrines, # communzl bucke
of salt water stood close by in which
rested u long stick with a sponge ted to
one end. The user would cleanse his
person with the spongy end and retum
the stick 1o the water for the next one
use. The stick later evolved into the shape
of:lhcﬂ:lney stick, and the source for the

“gﬁ’ﬂiﬂg hold of the: ‘wrong end
ﬁttht stick.” Tt also provided an excellent
medinm for passing along | bacteria and the
assorted diseases they

Ihmnmg w:rmrfor the Jatrine mﬂ:c.rw

‘supplied by stone water tanks or else by
--anaqtmhm: patterned after the gra,ceful
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Above: The casual
supply of water in

barrels and buckets

was eqas foa
i i
bacteria.

Right: The of

entire famili
beseiged with a
dreaded disease,
and the benevolence
of some neighbors
in aid.
Far right: Riots
frequently broke
out as friends and
relatives rallied
against the forced
isolation of new
arrivals by ship or
steamboat.

64 ¢ Plumbing & Mechanical, June 1993

curved arches made fmous by the
Romian engineers. Those water

-experts knew that covering water

keeps it cool from the sun and helps
prevent the spread of alpae.
Imperfect though their plumbing
knowledee may have been, the
Roman Empire still did an admirable

job assurng public cleanliness and,

Inadvertently, health. Rome
employed administrators known as
aediles 10 overses Varous public
works, including coliscum games
and the police. They also were in
charge of secing thit streets got
swept of garbage and streams
cleared of visible pollution and
debris.

Decline & Fall: Though the
Roman Empire would last until the
Oth céntury A1, its fall was
preceded by centuries of gradual
decay, contlict and unrest,

Ironically, some historfans suppest
thal the Roman plrrmberd
(plumbers) may have plived a

# significant role in the downtall due

to their extensive: use of lead.
So prized was the cofsmanship of
thiese plurbery that in leu of present

~ dlay starus symbols like a Rolls Royee




ot Porsche, our Roman ancestors
boasted of lead pipes in thetr houses,
especially those imprinted with the
plumber’s name (usually female, by the
wity), and that of the building owner,
Lead poisoning s at least a plausible
explnition for the dementia of
Roman emperors such as Caligula and
Mern, and for a peneal weakening and
demoralizadon of the populace at
large, However, the case for mussive
lead podsoning is far from proven, and
waer piping was hardly the only

souree of kead contaminaten, The
widespread vse of lead cooking utensils
andd drinking goblets probably was more
harmful than its use in plumbing,

Whatever the causes, over time there
weis il noticeable deterforation in the
moral yalues, dignity and physical
character of Roman society, Symbaolic of
this general decling, by the time of
Augustus Caesarin 14 A, D, the once-
authoritative aediles collected the waste
only it stte-sponsored events,

During, the finel century of Roman
dominztion, there was a succession of
carthguakes, volcanic eniptions and
disese epidemics. Soon afterwards,
rampaging Vancals and other barbaric
tribes completed the breakdawn of
Western civiliztion, as they systematically
leveled and defiled the great Roman cities
andd their water systems,

Then came a thousand yesirs of
medieval squiator. A thousand vears of
sicknesses and plagoe of unbridled
virulence, finned by fleas and mosquitoes,
excrementand flth, stagnant and
contaminated water of every description.

Ape Of Diseaser The typical peasant
family of the aptly-numed Dark Ages lived
inca oneroom, dirtAoor hovel, with'a hole
in the thatched roof o let out the smoke

of the centrad fire, The Aoor was strewn
with hay or mishes, easy havens for lice
and vermin, Garbage accomulited within,
If they were lucky, the family had a
chamber pot; though nione likely they
relieved themselves in the comer of the
hovel orin the mire and muck outside,
Water was too precious 1o use for
anything except drinking and cooking, so
peaple rarcly bathed. Heck, they barely
changed clothes fTm one season (o
another, wearing the same sel every day,
perhaps piling on more raps for wirmth:

These are the conditions which
spiwned the infamous Black Plague,
Killing an estimated one third of the
European population, Although not
directly related to bad plumbing, the
pligue serves as the most striking example
of misery eaused by poot sinitation in
peneral, and the ignornce of people in
controlling the authreak.

The first of several waves hit Enpland in
1348, caused by fea bites spread by
insccts that dwelled on host black racs:
They, in tum, fed on the garbage and
excrement of the masses: Tondon becane
largely deserted. The King and Queen and
other rich people fled to the countryside,
The poor were the greatest suffierers,

Panie:, death ad despair followed the
abandonment of farms and towns, Wroe
Wilkizun of Dene, amonk of Rochester in
Kent, England, “Men-and women cirmied
their own childeen on thedr shoulders w
the church and threw them intoa
common pit. From these: pits sich an
appalling stench was given off that
scarcely anyone dired 1o walk beside the
cemeteries, so marked a deficiency of!
labors and workmen that more than a third
of the kand In the whole retlm was lefu to.”

S0 bid was the “Black Death,” the Great
Fire af London in 1666 cin he viewed as

blessing in disguise. Though i killed
thousinds of people; the holocaust also
consumed garbuige, muck and biack cits,
effectvely ending the plague.

Camp Killers: Bad plumbing was
merely one-of many snitition fctors that
gave rise 1o the Black Death. Other
scourpes arc more directly rekiged to
Tuman waste. Dysentery is one that has |eft
an indelible mark on history.

Characterized by painful diarrhea,
dysentery is often called an amiy’s “Afth
columry” Edentified as far back as the time
of Hippocrates and before it comes
in yarious forms of infections
disorders and is said to have
contributed 1o the defear of the
Crusaders, Wrote the cminent
Engglish historian, Charles
Creighton: “The Crusaders of the

11th-13th centuries were not
defeated so much' by the scimitars
of the Samicens a5 by the hostile
bactera of dysenteny-and other
epidemics.”

The summer of the: first Crusade in
#1099 was cxmordinaly it as the
llprepared and mg-tag "arny” of
men and camp [olowers went o
wair with fittle moee than the dothes
on thefr backs—confident that the
Lord would provide for their needs
insuch a holy cause: They denuded
the andof irees and bushes in the

foor nourshiment. Hampered
by Back of fresh water and
contaminated containers, they madged
along to their desting, relicving themselves
along the wayside or in the felds,

Dysentery hit the women and children
first, and then the troops, More than
100,000 died, plus almost 2,500 Germian
reintorcements whose bodies remained
Lnbiiried. :

Typhus fever is another diseise hom of
bedd sanitition, It has come under many
headings, including “all fever” or “ship
fever,” because it i5:50 commaon amoeng
men in pent-up, putrid surroundings,
Transmitted by lice that dwell in human
feces, the disease 18 highly contagious.

Napoleon lost thowsands of his men oo
typhus in Russiz—as dicl the Russians who
eaught it from the eneny. Many historians
believe that Napoleon would have won
were it not for the might of his opponents
“Genertl Winter, Genenl Famine ancd
General Typhus.”

French ships were notorious for their
Althy and feverndden sailors. One such
French squadoon left its sailed clothing
and blankets behind near Halifax, Novi
Scotin, when they returned to Earope in
1746, thinking they coukd dispel their
own plague. Their infected blankets
wiped out 4 nation of Indians:

Typhoid fever, a slightly differcnt
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ailrnent thin typhus, involves 4 Salmonella bacilles that is found in
the feces and urine of man. The symptoms dre so similar to
typhus that the two were not differentiated untl 1837,

Prince Alhert died from typhoid in 1861. His wife, Queen
Victoria, had builtin immunity because af a previous siege. Good
thing, because she is'said 1o have prostrited herself in grief across
the dead body of her beloved hushand,

Ten years later, Victoria's son, Edward, almost dicd from the
disease. A plumber traced the ¢ontamination to the lines of a
newlyinstalled warer closet and fixed the problem. Edward, the
Prince of Wales, was very grateful to the plumber. Word spread
of this episode and is thought to have hastened the acceptance of
the indoor water closet in England.

By the time of the Boer War in 18991901, antityphoid-
inoculation was ayailable: By then, typhoid fever was recopnized
is a waterborne disease, and that the germ could be: killed by
filtering and boiling water, Far from home in South Africa, the
undisciplined British troops succumbed to the hot climate and
drank straight from the tvers. Of 400,000 toops, 43,000
contracted typhoid.

Closer to home, typhoid mgcqlon in-eolonial New York anc
Massachusetts. It reappeared for the last time inepidemic for in
Anetica in the cardy 19005, compliments of the celebrated
Typhoid Mary. _

Mary Mallon was a'cook for the moneyed set of New York
State; her specialty was homemade ioe cream, Officially, she
infected 53 people—with three deaths—before she was tracked
down, Unofficially, she is blamex! for some 1,400 cases thar

occurred in 1903 in Ithaca, where she worked for several
families. Never sick hersell; it took i Iot of persiasion by
authorities t convinoe her that she wis a carrier of the disease.
Heqlth authorities quarantined her once; let her go, then

quarantined her for the rest of her life when another outbreak

ocourred,

The Cholera Story: The bad ness is thit anothier waterbome:
disease, cholern, has proven one of history's most virulent killers.
The good news is that it was through cholerd epidemics that
epidemiologists finally discovered the Jink between sanitation and
public health, which provided the impetus for modem water and
sewage systems,, »

With 20th-century smugness, we know cholent is caused by
ingesting water, food or any other material contaminited by the
feces of a cholera victim, Casual contact with 2 contaminated
chamberper, sofled clothing or bedding; etc,, might be all that's:
required,

The disease is stunning in its rapidity. The onset of extreme
dinrrhea, sharp museular cramps, vomiting and fever, and then
death—all can transpire within 12-48 hours;

In the 19th eentury cholert became the world's first truly
global disease in a serics of cpidemies that proved to be a
wakershed for the history of plumbing. Festering along the
Ganges River in India for centuries, the disease hroke out in

" Caleutt in 1817 with grand-scale results,

Indin’s traditional, great Kumbh festival at Hardwar in the
Upper Ganges triggeted the outbreak. The festival Lists three
manths, drawing pilaeims from all over the country; Those from
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the Lower Bengal brought the disease with them as they shared
the polluted water of the Ganges and the open, crowded camps
o its banks. When the festival wis aver, they carried chn]cm_
bick o their homes in other parts of [ncdia,

There is no reliable evidence of how many Indians perished
during that epidemic, It the British army counted 10,000
Fatalities wmong its imperial troops, Based on those numbers, it
almost certain that at least hundreds of thousends of natives must
have Rilen victin across that vase land,

When the festival ended, choler mged along the trade routes
to fran, Baku and Astrakhan and up the Volga into Russiit, where
merchants gathered for the great autumn faie in NjniNoveonod,
When the merchants went back to their homes in inner Russia
and Burope, the disease went along with them.

Cholera sailed from port 1o port, the germ making headway in
contnminated kegs of water or in the excrement of infected
victims, and transmitted by trvvelers. The world was petting
smaller thanks to steam-powercd trains and ships. bur living
conditions were slow o improve. By 1827 cholera had become
the most feared disease of the century,

The Langhter Died: [t siruck so suddenly 2 man could be in
o health ae daybreak ancd be buried s nightfdl. A New Yorker
in 1832 described himsell pitching forsard in the street “as if
knocked down with an axe, | ad no premaoniton atall,”

The ailment seemed capable of penctrating any quarintine of
harbor or city, It chose its victims erratically, with terrifying
suddenness, and with gross and protesque results,

Acute dehydration tumns victims inm wizened caricaires of
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theeir formier selves, The skin becomes black and blue, the hands

“and feet drawiand puckered. The German poet Helnrich Heine

described an outbreak in Paris in 2 letter to a friend:

“A masked ball in progress, , suddenly the gayestof the-
harlequins collapsed, cold in the limbs, and underneath his mask,
violet blue in the face, Taughter died out, dancing ceased and in &
short while carriagedoads of people hurried from the dance to
the Hotel Dieu ta die, and to prevent i panic among the patients
were thrust into rude grives in their dominocs [long, hooded
eapes worn witha halfmask]. Seon the public halls were filled
with dead bodies, sowed in sacks for want of coffins. .. Long lines

of hearses stood in gqueue.,.”

The worldwide cholera epidemic was aided by the Industrial
Revolution and the accompanying growth of urban tenements
and slums. There was little or no provision atall for cesspools
or fresh water supplies. Tenements rose several stoties High.
but cesspools were only on the ground floor with no clear
access to sewers or indoor running water. Tedidn't make much
difference, because until the 1840s a sewer was simply an
elongated cesspool with an overflow at one end. “Night men”
had 1o climb inte the morass and shovel the Alth and mire out
by hanel. In most cases, barrels filled with excrement were
discharged outside, or contents of chamber pots flung from
open windows—Iif there were any—to the streets below,

‘Wiiter hydmnts or street pumps provided the only source of
witer, but they opened infrequently and not always as scheduled.
They rin only a few minutes a day in some of the poor districts. A
neir riot ensued in Westniinster one Sunday when a water pipe
that supplied 16 packed houses was wned on for only five
minutes that week.

Cholera fiest hit England through the town of Sundetland, on
October 26, 1831, One William Sproat died that day from the
disease, though nobody waneed to admit it. Merchants and
officials found plenty of reisons o rtlonalize away 2
prospective $(-day madtime quarantine of the ports.

England was reaping the profits of the Industedal Revolution,
and a quarantine of ships would be catastrophic for the 1extile
industry. AUany rate, the medical profession held that cholerm
was't contagious, Public health administeation was in its
infancy, and so disonganized that the leading doctor didn't
know there were twa infected houses only a shor distance
awily from each other, He leimed of the “coincidence! three
moniths later.

The American Experience: American hygiene and
sanitation-were not much better, Cholert spread through
immigmnis from the infected countries, Irelind in particular,
whose misses were fleeing the poverty and despair of the
potato famine. Those who could scrape together three pounds
for passage left for North America.

Life aboard an immigrant ship was appalling is ship owners
crowded SO0 passengers in space intended for 150, Infected
passengers shared slop buckets and rancid water,

The contagion spread as soon as the immigrants landed, In
one month, 1,220 new arrdvals were dead in Montreal, Another
22003 dlied in Quebec over the summer of 1832,

Detroit hecame another focal point of cholera. Instead of
dmwing fresh water from the Detroit River, people used well
water. The fand was low and it was much more convenient. But
outhouses placed at odd locations soon contaminated those
wiells, and choler: spread quickly,

Cholera entered New York through infected ships. City
people started cl:ngng the roads fn an exit to the countryside.
On June 2%, 1832, the governor ordered a day of fisting and
prayers—the traditional response by government to tréating the
disease. After july 4; there was a daily choler report.

Quaranting reguiations which sought to contain towns and
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cities in upper New York, Yermont and along the Brie Canal
met with littie suceess. Immigrants leaped from halted cnal
boats and passed through locks on foot, despite the efforts by
‘contingents of armed militia to stop then.

Some doctors flatly declared that cholera was indeed
epidemic in New York, but more people sided with banker
John Pintard that this “officious report” was an “impertinent
interference” with the Beard of Health, The banker
incredulously asked if the physicians had any idea what such
an announcement would do to the city's business.

Visttors were struck by the silence of New York's streets,
with their unaccustomed cléanliness and strewi with
chioride of linte (the usuat remedy for foulsmelling garbage).
Even on Broadway, passersby were so few that:a man on
horseback was 2 curlosity: One young womin recalled seeing
tufts of grass growing in the little-used thoroughfices.

Big news was unfolding in England then, but no one
realized the significance;

Steadfast Ignorance: 'The eminent Dr. John Snow
demonstrated how cases of cholera thit broke out in a district of
central London could all be traced toa single source of
contaminated drinking water: Sixteen years kter Snow would win
a 30,000 franc prize by the Institute of France for his theory that
cholerm was waterbome and taken intoe the system by mouth.

But Snow’s orgiral work received little attention from the
medical profession, He was attacked at the wieakest point—that
he could not identify the nature of the “polson™ in the water.

Tiy the end of the first cholera epidemie; the relationship
hetween disease and dirty, ill-drained parts of town was
rather well established. This should have spurred sanitary
reform, But little action followed.

An out-ofsight, outofmind syndrome developed when 'the
first epidemic ended. The learned Feinburgh Medical and
Surgical Jowrnat at one point declaced they would review no
more books on the subject “because of the multitude of
books which have recently issued from the press on the
subject of cholera, and our determination to ne longer try the
paticnce of our readers.” .

When the second cholera epidemic hit England in 1854,
snow described itas “the most terrible outbreak of cholera
which ever occutred in this kingdom.™ At least it provided
him with an opportunity 1o test his theary.

By charting the incidence of the disease, he showed that
over 300 cases occurred within 10 days over a radius of
some 250 yards centered on London's Broad Streer, He
looked for some poison which he believed came from the
excrern of cholera padents and swallowed by the new
victims. A common factor was their use of water that had
been polluted with sewage. Snow had traced the pipelines of
various water companies and showed that one was infected
by cholera.

By the methodical process of elimination, he proved his
point: A workhouse in that area had its own private wiell, and
there were only 3 deaths among its 535 inmiates. A brewery
on Broad Street likewise never used the water from the Broad
Street pump, and it had no cases among its 70 workers.

Theactual discovery of the commashaped Pacillus of
cholers was made by the Germian Dr. Robert Koch [n 1876,
Through niicroscopic examination, he ascertained that
“excrement miy contain cholera bacteria a good while after
the agrual attack of the disease.”

Final Obstacles: Cholera was always the worst where
poor drainage and human contact came together: This of
course was apt to bé in crowded stums,

So at first, those on top of the social heap could réassufe

themselves that pestilence attacked only the filthy, the
hungry and the ignorant. When the cholera epidemic first
it Paris, there were so fow deaths outside of the lower
classes, that the poor regarded the cholera epidemic-as a
poison plot hatched by the aristocracy and executed by the
dactors, In Milwaukee, cfforts to apply basic health
measures were thwarted by rag-pickers and *swill children™
who saw the rémoval of offal and garbage from the streets
.as a threat to their Hvelihood, As one newspaper
edirorialized, “Ivisa great pity if our stomachs must suffer to
save the noscs of the rich.”

The immunity enjoved by the wealthy was sho ri-lived,
however. The open sewers-of the poor sections eventually
leached into the ground and secped into wells, or ran
along channels into the rivers that supplied drinking water
for whole towns and cities. Once the rich and the movers
and shakers of society began to get sick, government
reform began,

Thus it happened that most municipal water mains and
sewer systems ot built in the late 19th century ln America,
Public health agencies got tormed and funded. Building codes
and ordinances got passed and enforced

The superstitions of the ages had finally run their course,
Mankind began to understand that the evil spirits causing its
woes were ictnscople ereatures that could be defeated by
plumbers and sanitary cnginedrs,

Plumbiers finally got to show thedrstulf inamay that had
not been'seen since the days of the Roman Empire, PM
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}JOSEPH WALLER,
Chimney-Sweeper & Nightman,

&4 Facing the Three Hats, next Door to the Swan,
3 Near the Turnpike, ISLINGTON;
5 BEGS Leave to acquaint the Public in Cotintry, Town and City, that §

he cleans Chimneys in the neateft Manner, as he goes with the Boys
& himfelf; alfo cleans Smoke- Jacks and Smokey-Coppers, having Boys of |
# all Sizes from the fmalleft Flue 1o the largelt’; and when Chimneys are:
on Fire puts them out'with the greatelt Care and Safety.
4 % He likewife keeps Carts and Horfes for emptying B&g-Hﬂ!.'Il'm :
% Drains, and Cc?ml: with the utmoft Expedition, and by a frift §#9
Attention to Fulinefs, peiforms what he undertakes with the wimoft &
Care and Dm:nqr. on the moft reafonable Terms.

*.%¥ Thole who pleafe to Favor him with their QOrpers, may

clr:p:nd on having them faithfully Executed, and the Favor gmt:fulljr 2
ﬁ acknowledged, By rberr mofl obedient bumble Servant, $
Joserpu WALLER. S
'N B. 1 fhall eftcem it a Favor if you will be fo kind as to ler this Bill be ftuck-up .
in tome Part of the Kitchen to prevent Miftakes.
T e, S [ R A, R ki

'i'mmﬁ:r T PALGER, Mo, ve, Torsapain- Lane, Fleer-M
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An 18" Century advertisement for “Emptying Bog Houses”
(London under London-A Subterranean Guide, Richard Trench & Ellis Hillman,
John Murray 1984, page 62)
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Early 19" century cartoons commenting on the dangerous state of the River Thames,
a source of London’s drinking water
(London under London, page 89)




VEN in the first century BC, the dangers of lead poisening, or plumbism,
were already known to the Romans, Vitruvius, the engincer and author of
the classic De architectura, wrote at this time that lead should not be used
for water supply pipes, but his advice seems to. have gone: unhindered. Almost
2,004 years later, it was still in common use in Britain for this purpose, and it is
estimated that today some nine million homes are still supplied through lead pipes.
Between the fifth century AD, when the Roman Empire [cl], and the nineteenth
ventury, there were virtually no significant technical developments in the history of
plumbing, What finally broughe about the changes when they did come was the

pollution of water supplics that pgrew worse as rapidl industrialisation and

A social comment on the qualicy of urhanisation swept Britain and other European countrics, Epicdemics, caused by
puHic Lfrinkin‘q iw!sr,ji'om “Fern'! 2 )
taguzing | 866 waterborne organisms, were frequent during the Middle Ages. Later, during the

seventeenth ‘and cighteenth centuries,

F U N_—-—a.oam Iﬂ;'ll!iﬁﬂ:" <

new distribution systems were introduced

{lih

r

in London and Paris mostly using cast iron
pipes. It was not until the nineteenth
century, though, that effective filtration
methods were employed, At first this
was by the slm;' -sand method; later sdll,
by the use of chemicals to sterilise the
water using chlorine compounds.

Public health measures sought to
eradicate the widespread outbreaks of
typhoid, cholera and ather infections
caused through primitive water supply
and tirainagﬂ systems, As they began Lo
be eflective, life expectancy rose
dramatically, By the middle of the
nineteenth century, Manchester had
introduced the first municipal water
supply. By 1865 London had spent L4
million on an $3-mile long sewerape
systern and other measures stermming

from various health acts.
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DEATH'S DISPENSARY.

OPEN TO TIE TOOR, GIEATIS, BY PERMISSION OF THE ra,hﬁ_:t
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(Well Washed and Watered, Charles Knevitt, Institute of Plumbing, c.1997)




he debuite over whao
Thomas Crapper was
— or even if there was
n Thomas Crapper at
all — continues, His
contributions to the
Plumibing industry are
even more suspect,
But with this article we intend w
rephice myth with fact, for we have
found a cadre of Thomas Crapper
scholars who have made it their life's
wark to prove that Crapper is more

After all his research, Gibbons was
certain that Chase's was 10 days off.
The actual date of Thomas Crapper's
death was January 27, 910, The error
probably resulted from an honest typo
in “Flushed With Pride,” by Wallace
Revhurn, says Gibbons, “but | waged a
1year battle with Chase’s to ger them
o change the date.” He finally won his
hattle this year after supplying them
with a photo of Thomas Crapper’s
tombstone, notes from a living
descendent, and a copy of the man’s

There are a couple of theories on
how Thomas Crapper came to be
associted with this device. First, is that
Giblin worked for Crapper as an
employee and authorized his use of the
product. The second, and more Rkely
scenario, says Grabowski, is that
Crapper bought the patent rights from
Gibtin and marketed the device himselr,

Myth: Thomas Crapper never was a
plumber,

Ferct: Oh yes he was, He operited
two of the three Crapper plumbing

THOMAS CRAPPER:
AND REALTY

MYTH

thian just o slang term brought home by
the Waorld War [doughboys

Fur this article we interviewed D,
Andy Gibbons, historian of the
International Thomus Crapper Sociery,
and Ken Grabowski, i researcher and
author who is writing a book on
Crapper’s life,

Myl Thomis Crupper s i person
pever existed,

Favt: Though we do not know his
actual dite of birth, we can now siy the
man Thomas Crapper probably was
horn in September 1836, since he was
baptized the 28th of that month.
Crapper dicd have 3 successful career in
the plumbing industry in England from
1861 1o 1904,

The date of Crapper’s death s also
heen a source of confusion [or numy
vears. For example, Clise's Annual
Events, the authorititive book for listing
speetal days and dutes, has listed
Jamuary 17 as Thomas Crapper Day and
January 17, 1910 s the date of his
deith.

LEFT: A Thomas
Crapper advertise-
ment picked up ot
a souvenir stand
in Stoke-On-Trent,
England.

RIGHT: Another
example of

Cropper memo-
rabilia from a
souvenir store.

official death certificate,

Myth: Thomas Crapper invented the
todfet,

Feeet: Mo one in the know about
Thomas Crpper would ever make this
statement, [n his research, Grabowski
has created a detailed history of
Crapper’s business life. The man holds
nine patents, four for improvements (o
dritins, thiee for water closers, one for
mitnhiole covers and the st for pipe
joints, Every patent application for
plumbing related products filed by
Crapper made it through the process,
and actual patents were grinted,

The most famous product
attributed to Thomas Crapper
wasn't invented by him ot all. The
"Silent Valveless Water Waste
Prevenrer” (Mo, 814 was
syphonic discharge system that
allowed a toilet 1o fush effectively
when the cistern was only half
full. British Putent 4990 for 1819
was issued toa Mr, Albert Giblin
for this product.

CRAPPER’S

Improved
Resistered Ornamental
Flush-down W@,

WAk Mes Dabgn Cwcmd Agptan Wals
Wiste Prrenta

o 518
ol Srmrrrst Fledyobres WO P

Bjasd Flickiig Pk Liijs, ased Peielirt
Tt songite 4 Bhawn e

shops in his lifetime, but left the
business three vears hefore the final
and most famous facility on Kings Road
in Londan, When Crapper retived from
active business in 1904, he sold his
shop to two partners who., with help
from others, operated the company
under the Crapper name unil its
closing in 1966

BELOW: This sign is for sale at a
lighting shop in London. The asking
price of this gem was around $280.

Plumbing & Mechanical, June 1993 ¢ 117
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[THomAS CRAPPER]

‘-I.':" ~
Passible site of part of Thomas Crapper’s works in the 600
block of Kings Road.

several of London's cureent plumbing companies trace their
trcle roots to Thomas Crapper, One, Mr. Geoffrey Pidgeon
of Original Bathrooms (Richmond upon Thames, Surrey, Great
Britain), continues the trade of his great uncle and grandfather,
, both of whom apprenticed under Thomas Crpper.

Thomas Grapper did serve as the royal sanitary engineer for
many members of England's royalty, but contrary to popular
myth, he was never knighred, and thus isn't entitled to use
the term “Sir” before his name.

Myt The woed "crap” is derived from Thomas Crapper's
name.

Fact: The origin of crap is still being debated, Possible
sources include the Dutch Krappe; Low Geriman koape,
menning a vile and inedible fish; Middle English crappe, and
" Thomas Crapper. Where crap is derived from Crapper, it is by
a process know as, pardoen the pun, 2 back formation,

The World War I doughboys passing through England
brought together Crapper's name and the toiler. They saw the
words T. Crapper — Chelsea printed on the tanks and coined
the sling “crapper” meaning loilet.

The legend of Thomas Crapper tkes its fivor from the real
nan's life, While Crapper may not be the inventor of the product

he is most often

it Ii:n#"r 9“""1{."':- sl .r.‘r’-.x%v'siﬁmﬂ ..,f:&_:.i

assochited with,
his contribution
1oy England's
et plumbing history
AT poiilia is 5]g:r|1ﬁc1.nt And
ST the man's legend,
wieell, it lives on
THOMAS CRAPPER & CO., LTD.  diespie att proot
o contrary. M
Adierchanin and Mimgractuns of
SANITARY EQUIPMENT Obviously
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Aathraner Pl camplefe with
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b et T b it note that stainfess
L] 8ty steel was not
Witk Gomplements and Fhanks.  manufactured
until the 20th
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THOMAS CRAPPER & CO.S
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IMPROVED

LAVYATORY BASIN.

£ s A
White Ware, fitted with combined Overflow and

Waste, and § Standard Screw-down Valves... 219 6

Plated Fittings, Extra .. W 0B @

ELASTIC VALVE CLOSET.

No. 78.—Valve Closet, with white china dish with gold
lines, and handle, white ware flushing rim basin, 1 in,
supply valve, copper air regulator, complete as shown,

£3 96

If with 1} in. valve we o ae Extra 0 3 6

» Omamental Basin... .. .., w 030

»w White and Gold Basin ... w ©0 89

p» Box Enamelled inside ... " 0 40

»  Box fitted with Brass Top ik w 06 3

n Box fitted with union to connect

Ventnlttm; P:pe n ©0 39

4 in. outlet . w 0709
IMPROVED SYPHON

s d

Cast-Iron 2 Gallon SvpHon \WasTe PREVENTER, with
Tranquil Inlet Valve, and Silencing Air Tubes,
and Brass Chain and China Pull ...

Ditto, 3 gallon ditto Sy 01 T

60, 62, & 64, MARLBOROUGH ROAD, CHELSEA, LONDON SV,

—-




THOMAS CRAPPER
THROUGH A SCHOLAR’S EYES

hich came lirst. the word
W “crap”ar the name of the leg-
endary inventer of the Valve-
less Water-Waste Preventer? Yes, for
the third siraight year PM reports an-
ather raging debate over the very exis-
tence of Thomas Crapper. He is for-
ever (it seems) regaled in the annals of
plumbing lore as a great sanitary en-
gincer and master plumber of the roy-
al water closets of England,
Into the heart of controvergy has
plunged Dr. Robert H, Bell, profes-

sor of English at Williamns College, Ap-
pearing in the March-April edition of
the learned Harard Review, Bell's
essay “In Quest of Crapper” seeks to
divine the origins of the word, “crap.”
It first appeared in a Supplement to
the Oxford English Dictionary as a
synonym for “excrement, defecation.”

E¢ll was a little bemused that

By Carol Pomerantz

Crapper would have been nine years
old when the word "crap” officially
came into recorded use in 1846 —
that is. if one takes serlously the birth
date given in Wallace Reyburn's 80-
page tome, Flushed With Pride: The
Story of Thomas Crapper, published
in 1969,

Admittedly skeptical, Dr. Bell first
thought Reyburn's book was an
elaborate hoax. Then he picked up a
Newsweek which reviewed the book.
The magazine concluded that

=

THOMAS CRAPPER & GO.'S

. Sanitary Specialities, 5.
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the "man not only lived but made a
lasting contribution to mankind's
comfort.”

His curiosity really pigued, Bell
dug further. He checked encyclope-
dias but couldn't find a bit of Crap-
pér in them, Nor did the London
Times report his supposed death in
1910,

Yet he did find an entry in The
People’s Atmanac under “The Histo-
ry of the Toilet." Crapper, he read, is
"a myth created by Wallace Reyburn,
and noted thal many prestigious
people and learning institutions
haye fallen for Reyburn's spool as
historical facte.”

Digging yet deeper, Bell uncovered
a London Times article dated Nov.
27, 1979 aboul the Greater London
Counclil’s desire {o honor Crapper
with a blue plaque to commemorate
his former home. But "The Commit-
Lee deeided that ‘'memaorable though
Crapper’s name might be in popular
terms,’ evidence [rom the Patents
Office showed thal he was nol § no-
table inventor or pioneer in his
field."

Bell was disturbed. and had dis-
cussions with esteemed colleagues
aboul the merils of Crapper. He
wrote to the Library of Congress and
asked them to check the London
post office directories of the 1890s,
He listened carefully to the chalrman
of the history department firmly es-
pousing his belief that of course
there was an English Crapper — why
the man's name was inscribed on a
venerable Victortan Crapper in his
fricnd’s lon. [However, whether the
toilel bore the inventor's name or
simply referred to "a Crapper” as
slang wasn't made clear,)

Bell nexl ¢ontacled an eminent
scholar whose assislant pored over
London's Registery of Deaths, Ah,
no record there of the vaunted Crap-
per namde — but at least 5% of names
are not recorded, il was explained.
And the reference in David Piper's
The Companion Guide to Lotdon Lo
Crapper's address? [t comes with
the explanation that one can find
"Mr. Thomas Crapper's renowned
establishmenl {sanilary enginecr to
King George V)" — bul Crapper sup-
posedly died the yvear young George
became king,

Then the Library of Congress
scored one for Crapper's side. It had
tracked down The Post Office Lon-
don Directory for 1897, which lists
Crapper’s address {on page 525) as
"numbers 30, 52, and 34 Marlboro
Road: Crapper, Thomas and Co.,
sanitary engineers.” Plus it threéw In
corroboration of patent numbers for
wilet devices, dated and in the name
of Thomas Crapper.

What About Reyburn? Really ex-

cited now, Bell then delved into the
eredentials of Crapper’s biographer,
Wallace Heyburn, Bell couldn't find
out toa much ahout him other than
he wrote for that "bastion ol spoo-
lery” The New Yoriker. Next, he tried
contacling Reyvburn's editor, but the
man was no longer around. “Some
old hands” Inslsted at Prentice-Hall
that “there really was a Crapper, al-
though it was unclear if he had any
claim to fame.™

Alas. Bell was too swift in con-
demning Crapper — ar so he
thought — and turned his thoughts
to more scholarly malters. But he
had to stifle the Impulse a year later
while in London to head for “Elmer's
End,” the cemetery in which Crap-
per supposcdly rests. Y1 couldn’t re-
member the plot number of Crap-
pers grave,” he wrote,

Then Bell recalled Reyburn's refer-
ence to Westminster Abbey and a
drain marked “Thos. Crapper.” He
sped Lo the Abbey and found Freddie
the Guide te show him around. [You
may remember Freddie from last
vear's eplsode of the "Continuing
Crapper Controversy,” Evidently he
was the same gulde who directed Dr,
Hugo Boschmann in his search for
Crapper. PM printed Boschmann's
photograph of the famous manhole
cover supplied by T, Crapper & Co.)
Eyeing that marker inscribed with
Crapper's name indeed made him-
sell a believer. “even moved.” wrole
Bell.

Yes, PM agrees, there probably
was a Thos. Crapper, Put in perspec-
tive. thaugh, he should best be re-
membered as a merchanl of plumb-
ing products, a terrific salesman
and advertising genlus,

Alexander Cummings Invenied
the first lush mechantsm In 1775.
The float and valve system was devel-
oped by Joseph Bramah a [cw years
later. And Thomas Twyford pioneer-
ed the first trapless tollet. These are
proud names all hut foreign to most
peoplt outside the plumbing Indus-
try. Bul the name of Thomas Crap-
per chuckles on and on,

Finally, Bell writes; "Yet | still have
moments, siiring in the smallest
room in my house, when [ wonder,
Did destiny or colncidence give the
lnventor a name that already meant
excrement or defecation?”

The Crapper cenlroversy contin-
11es. —PM

Reprinted from Plumbing & Mechanical, July 1988




Thomas Crapper (1835-1910)

- HOMAS CRAPPER was born in Thorne, near Doncaster, Yarkshire, As
a young boy, he appears te have decided chac his future lay in
London, and aged only eleven walked to the capinal where he
=3 found employment with a plumber in Chelsea. In 1861 he
established his own business in Robert Street, and in 1866 moved to
Marlboroisgh Road where he estblished a manufactory Including a brass
works,

In zpite. of his fame, Crapperactually had very liccle’ 1o do with the
development of the water clo}et Mo major stages In its development are
arcributable te him, although hie teok cur a patent for a self-rising closet
seat in |B63 and another in 1902 for a traugh closet fitted with water-
sealed traps under each unit. His blographer, Wallace Reyburn, has
emphasised his role in developing water waste preventing clstarns, but he
was not responsible for any major improvements in these either. By the
tlme he took out a patent for automatic flushing cisterns in 1891, ‘pull and
ler go' syphonic cisterns were already well established. He also patented a
discannecting trap for drains, a seac-action automatic flush and, in 1503, an
improved type of stair tread,

Thomas Crappers place in the history of sanitary equipment,
therefore, is'not that of a pioneer, but rather as a representative of the
many. Yictorian sanitaryware manufacturers who profited from efforts to
improve standards of public health and domestic sanftation from the
1840z, Like many sanitary engineers, Crapper’s technical skills were based in metal working — in his case, plumbing.
and brass founding — and not potting, Crapper produced a wide range of sanitary fictings Including domestic ware
— such as the atcractive ceramic pedestal cfig::se'r., the 'Marlbore’, introduced in 1887 = and drain companents. Cast-
Iron man-holes bearing his name are widely found: there are three in Westminster Abbey. In 1886 he was granted
a royal warrant after installing new sanitary fitcings at Sandringham House, the home of the Prince of Yvales.

In 1807 che firm moved to 120 Kings Read, Chelsea and Thomas sold the business to his old partner, Robert
Warahar and his nephew, Gearge Crapper. He was remembered as a genial man of average height with a grey
beard similar to that of Georga V. He died in 1910 and is buried in Elmers End Cemetary, south-east London. The
firm continued to trade independencly antil 1966 when it was taken over By John Balding and Co, who wene
bankrupt in 1969, Crapper and Co. was sold to another firm and lay dormant until acquired by Simon Kirby in
1999, Mow back in business ac Alscott Park, Stratford-on-Avon, Thomas Crapper and Ces range includes a water
closer, the "Venerable', cast-iron cisterns and lavatory basins based on frems: produced by the company in the late
ninetaenth century.

Thomas Crappee, {{Flhomes Crapper
vt Coon el

THOMAS CRAPPER & C0.S
SANITARY

APPLIANGES

(afalogns on appHcadion,

THOMAS CRAPPER & CO.
i Murltore Warks,

CHELSEA, LONDON, B.W

(Bogs, Baths & Basins: The Story of Domestic Sanitation, David J Eveleigh,
Sutton Publishing, 2002)




Jaseph Bazalgeite, the chief
archatect of wndergrausd
London, joined the Metropolitan
Commession of Sewers on 1847,
hecomeng engineer-in-chefl. He
was knighted in 1875 and
elected President of the Tnstitute
af Ciedl Enginesrs in 1884,
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Bazalgette’s map of London’s main interceptory sewer system, started 1859, finished 1865
(London under London-A Subterranean Guide, Richard Trench & Ellis Hillman,
John Murray 1984, page 72)



Work on the northern outfall sewer running across Plaistow and East Ham Marshes
to Beckton, started 1861 (London page 74)

Construction of the Crossness sewage treatment works at Crossness, at the confluence
of the Thames and Barking Creek (London page 73)



Abbey Mills pumping station in Venetian Gothic style (London page 74)

Becton under construction 1865 (London page 76)



The Crossness Works at Becton (London page 79)



Degpening the sewer in Fleer
Street, Londen, {545

Cormmaon Materials used in Water Supply Systens

LEa, TERRACOTTA AND: BRONZE were already In:use by thetime of the Romans great engincering feats. These are the
most common materials used in water supply systems down the ages;

®  Rawans: Ducts of stone; openducts ofm ,ﬁ:’l:dngsmf"b‘roﬂbemp‘ipesof‘szm rerracatta, wood,

leather and lead. <

l&djﬁiﬁﬁ:&nﬂ;’kﬁ_ b,

ease ol handling.
®  LINITED STATES ANG SPAINY, twentieth century: reinforced concrete hecame papulir for larger diameter mains.

®  Larce pieEs have also been made In cement-ashestos (From 1915, lead; copper; fibrous compaounds and plastics.

1

(Well Washed & Watered, Charles Knevitt, Institute of Plumbing, 1998)




“Work” painted by Ford Madox Brown 1863
Labourers working on the sewers in Hampstead



