WARREN S JOHNSON and
AUTOMATIC CONTROLS

by Brian Roberts, CIBSE Heritage Group

Warren Seymour Johnson, 1847-1911

Johnson was born on the 6™ November, 1847, in Leicester, Vermont, his family shortly
moving to Wisconsin, eventually settling in Menomonie. He had only a limited formal
education but taught himself by studying scientific subjects. He worked for a time as a
printer, surveyor and then schoolteacher before becoming first principal and finally
school superintendent. In 1876, he obtained a teaching position at the State Normal
School in Whitewater (now the University of Wisconsin). In about 1881, he was
appointed Professor of Natural Science.
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The State Normal School in Whitewater, Wisconsin

It is said that Johnson had an enquiring mind, being particularly interested in electricity.
The story is he “came up with the ideas for automatic temperature control while teaching
at Normal School in Whitewater, Wisconsin in the 1880’s. Originally, janitors would
have to enter each classroom to determine if it was too hot or too cold and then adjust the
dampers in the basement (warm air system) accordingly. Johnson sought a way to end, or
at least minimise the classroom interruptions and increase the comfort level of the
students.”

So Johnson developed a thermostat which he named an electric tele-thermoscope in his
US Patent No. 281,884 of 24™ July, 1883. “It was a bi-metal coiled thermostat with a
mercury switch, which could be used to ring a bell to alert the fireman to open or close
the heating damper.” While not the first bi-metal thermostat, Johnson received financial
backing to manufacture the device, establishing the Johnson Electric Service Company in
Milwaukee in 1885.
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Johnson’s Multi-Zone Temperature Control System

“Johnson’s most notable contribution to temperature control was the automatic multi-
zone temperature control system- a pneumatic system that used a bi-metal thermostat to
control air flow through a nozzle and thereby operate a pilot regulator. The amplified air
signal from the regulator was then used to control a steam or hot water valve on a heat
exchanger, or to control a damper of a forced air system. He received a patent for the
system in 1895 (US Patent No. 542,733).”




An early Johnson combined thermostat and thermometer



DEVELOPMENT OF AUTOMATIC CONTROL SYSTEMS IN THE USA

Warren Johnson was granted patents for his electric thermostat in 1883, established the
Johnson Electric Service Company in 1885 and went on to develop a complete range of
pneumatic controls. The company now operates world-wide.

Meanwhile at the same time in Minneapolis, Albert Butz invented his damper flapper for
heating furnace control and formed the Butz Thermo-Electric Regulator Company. When
he left the company in 1888, it became the Consolidated Temperature Controlling
Company which struggled financially. With the assistance of William Sweatt its fortunes
improved and it became the Minneapolis Heat Regulator Company in 1912. In the
1920’s, its largest competitor was the Honeywell Heating Speciality Company which had
been started by Mark Honeywell. In 1927, William Sweatt and Mark Honeywell merged
their companies to form the Minneapolis-Honeywell Regulator Company which grew to
operate world-wide as Honeywell.




JUST SET THE INDICATOR!
Forget About Drafts, Dampers or Values

1926 Honeywell

William Penn Powers formed his first company in LaCrosse, Wisconsin in 1867, entering
the field of automatic controls when he set up the Powers Regulator Company in Chicago
in 1890. The company manufactured a complete range of controls and provided systems
for the new Chrysler and Empire State buildings.

TEMPERATURE
REGULATED
/== IN LARGE BUILDINGS

B Such as Office Buildings, Schools, Hotels, Apart-
ments, ete., without the annoyances and failures

of systems heretofore used.

——

The Powers System

Has always boon koown as a simple, practical, and
perfect method of regulating temperature, By recent
patents wo have protecied our motheds as applicd
to large work, and ean gend you o circular more fully de-
seribing its application if desieen.

MAIN OFFICE,

The PGWEI’S 26 DEARBORN STREET,
Chibcxgo.

1;0 Cﬂ. MEW YORK OFFICE,
r m ? 45 Oftver Street, Hostom,
S8 Umbon Trost Bulidiog,
Send for Catalogpus. 8¢ Louls.
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Development of Johnson thermostats from 1885 to 1970



A:-: 1881 steam heat-
A ing system. later
enhaneed by the use of

Johneen temparature
regulation,

The Husband Explaius. " =~

Wife:—John, dear, how do you
acconnt for your present even
temper 1

Hushand:- Can'tyon puess, Mary?
Wife-—I can’t imagine nnless it is
our new furnace draft regulator.

Husband:—Exactly, Mary. Ttmay spem odd
to admit this, but the comfort and eeonomy
that has been added to onr home by the S

Johnson Draft Regulator is simply remark- i
able. It saves vexations annoyances, and saves ¢
money besides, It insures an even temperature, and
that means an even temper. An even temper keeps

me at home, and completes onr domestic bappiness,
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The moral is plain. How often do not the things which appear insig- J
nificant, contribute the largest share towards completeness of life. :
A moment’s reflection only will convince that a

JoHNSON FURNACE DRAFT REGULATOR

. ean effect & decided saving in honsehold expenditure. A ther-

2 mostat placed in your room antomatically regulates your furnace
drafts, withont taking up your time or attention. This ther-

mostat is specially to meet the wants of private fﬂ.mlll.ﬁ&'

Price of the Diraft Hegulator, complate, put up, $25.00. For sale by all
furnace dealers.

THE JOHNSON ELECTRIC SERVICE CoO.,
12 Pearl 5t., Boston, Mass. 41 Diamond St., Pittsburgh, Pa.
25-26 Hodges Bidg., Detroit, Mich. 120 Sycamore Streef, Mifwaukee, Wis.
johnson Heat Regulating Co., 104 N. Tenth 8i, St Louis, Mo.
Electric Service Co. of Buffalo, Erie County Bank Building, Buffalo, N.Y.
!q : -h-‘-\_\-
An 1896 magazine advertisement
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_ lohnson Temperature Controlling Co., 411 Dearbarn St., Chicage, HL
~ Johnson Temperature Reguiating Co., 240 Fourih Ave., New York City.
Phitadelphia Electric Service i:n 41 N. 11th 5t, Philadelphia, Pa.
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Wrecking A Building Soon As Completed

In addition to furnishing fuel consumption saving of from 15 to 35 per cent—often greater
—The Johnson Pneumaric System of Temperature and Humidity Control saves the
building. Withour automartic control, offices are constantly overheated, and the humidity
in offices decreased to naught. This excess, dry heat dries out the walls, floors and wood-
work, warps them, cracks, opens the joints, and reduces the building's materials to lifeless
brittlee.  Narural building depreciation is rapid enough, without hurrying it at the build-
ing's very beginning by this process of rack and ruin. Moreover, the building’s desirabil-
ity and rental value go down. All-told, the loss is enormous: and easily can be avoided.
For this very reason architects specify For the same reason install The Johnson
The Johnson Prneumatic System of Tem- System in your building: and, too, save
perature and Humidity Control: to save the great difference of 15 1o 35 per
the building from the foregoing disasters. cent in annual fuel consumption cost.

JOHNSON SERVICE COMPANY
Factory and Main Office Milwaukee Wisconsin
AUTOMATIC TEMPERATURE CONTROL FOR % YEARS TWENTY.EICHT BRANCHES, UNITED STATES AND CANADA
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Aﬁ ypical control
switchboard used
in schools about 1820.
A slate board dis-
plays the position of a
number of valvds and
dampers located
throughout the
building.
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Johnson Controls headquarters building in Milwaukee from 1902

Johnson continued to produce many inventions: a humidistat, chandeliers, springless door
locks, puncture-proof tyres, thermometers and a hose coupling for providing steam
heating to railway passenger coaches. He designed pneumatic tower clocks, including
one for the Milwaukee City Hall Tower.

Johnson also experimented with wireless communications, forming the American
Wireless Telegraph Company, which exhibited at the Paris Exposition of 1900, winning
Second Prize to beat Marconi. They built a radio tower south of Milwaukee but tests were
unsuccessful.

For about three months Johnson had worked with Lee de Forest, who was later to become the famous
inventor of the grid Audion, the first successful three-element (triode) vacuum tube, that made radio

possible. De Forest had designed this by placing a grid between the cathode and anode of his two-
element vacuum tube (the diode).



Johnson Humidistat, c. 1905



The Globe Electric Company of Milwaukee manufactured car batteries from about 1911

The Battery Division of Johnson Controls played a major part in the development of this
product.



NOTABLE BUILDINGS PROVIDED WITH EARLY JOHNSON CONTROLS
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The Chicago Post Office




The Metropolitan Museum of Art, New York

West Point Military Academy



The Waldorf-Astoria Hotel in New York
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The New York Stock Exchange opened in 1903, with the first large-scale combined Air
Conditioning & Co-generation system, designed by Alfred Wolff.



Johnson pneumatic bimetal thermostat (ca.

1912).
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The Sales Team of 1900 with Warren Johnson seated front row, 3" from left

Factory testing of steam valves, 1940
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FPIFTY TEARS
DEVOTED TC THE PROMOTION
COMFORT, EEALTHE AND ECONO

. Johnson Dual System
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i
i

Milwauke ¢, Wis

1935



FIFTY YEARS
DEVOTED TO THE PROMOTION OF
COMFORT, HEALTH AND ECONOMY

Far hell & menniry, lhe Johnson crganizaEen Control Through all thoss voecars the fehnson
hag devoled ils entire efiset 1o e menufoc Sarvics Company hes been the loader in the
fiare, instailstiesn, and imporvement of the develop=ant of oulematls conftnol apparatus
[ohknson Systom of Temsersiune and Humidity faf heating, ventdsting, and air condifaning.

5.-, ClAl FROBLEMS are not new to Johnsen Service Company engineers and
installarion men. Whatever the means adopted to accomplish heating, cooling,
humidification, and dehumidification, there are Johnson devices, tried and tested,
to secure the particular effect desired. A back-ground of fifty years of continual
development and progress is assurance to architects, engineers, and contractors
who refer automatic control problems to the JR!-]IIHIII'I Ser '-1'-"4'- Company. Their
clients, the building owners, benefic by the experience of a nation-wide organization
devored vo just this one line of business. The Johnson Service Company never has
failed to execute any contract entrusted to it.

JOHNSON SERVICE COMPANY - - MILWAUKEE, WIS.
BERAMCH OFFICES IN ALL PRINCIPAL CITIES
INCORPORATED: NOVEMBER 1385

1935
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APPENDIX I: EARLY AMERICAN PATENTS OF W S JOHNSON

{Ho Model,) =
W. s, JOENSON & Bheets ?hnet. 3.

. HEAT REGULATING AFPARATUS,
No. 542,733, Patented July 16, 1896,
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(Ho Model.) 3 Bhests—Sheat 2,
W. 8. JOHNSON. .
HEAT REGULATING APPARATUS. '

No. 542,733, Patented July 16, 1895.
—I_l _TLI
=< =
I : I A % e i = : :
[l - | :_t :
Ee] = ' =
=
—— )
I . I ._'
===: 2
= 5
'-rl-lr—f-- = :
= s
== =
ot ﬁ\

LTI

SalEN H

[ l;[gl .
=

EEERERENEE]
Na=




{Ho Modal.) : 3 Eheets—Sheet 1.

W. 8. JOHNSQN.
HEAT REGULATING APPARBATUS,

No. 542,733. Patented July 16, 1895,

Wireases Snvensor:

: Oborvers.




{No Model) & Sheete—Shecat 3.

W. 8. JOHNSON.
SYSTEM OF TEMPERATURE REGULATION,

No. 362,874, Patented Nov. 16, 1886.
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4 Bheets—Bheet 1.

(Ho Model.}
W. 8. JOHNSON,
SYSTEM OF TEMPERATURE REGULATION.

No. 362,874. Patented Nov. 16, 1886.
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[Ho Model.)

W. 3. JOENSON,

3 Bheets—Sheat 1.

AYSTEM OF TEMPERATURE REGULATION,
Patented Nov. 16, 1886.

No. 352,874,
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{Ho Model.) % Bheets—Sheet 2.

W. 8. JOHNSON.
PIPE COUPLING.

No. 423,323, Patented Mar. 11, 1890,




(No Model.) 2 Bhe at!—EIEEHt 3

W. S. JOHNSON.
PIPE COUPLING.

No, 423,323. Patented Mar. 11, 1890.
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EPILOGUE

Warren Seymour Johnson is credited with more than 50 patents. He died on the 5™
December, 1911, in Los Angeles.




Johnson Controls, the company he founded “exhibits the enduring legacy of Warren
Johnson and his inventions through its 140,000 employees and services evident in 200
million vehicles, 12 million homes, and 1 million commercial buildings.”




