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Gardner Tufts Voorhees, 1869-1937



Gardner Voorhees was born in 1869, possibly in or around Boston, Massachusetts, but no details of his
childhood, family life or early education have so far been discovered, In fact, information on his
business activities is also sparse. However, what is certain is that he was a leading authority on
refrigerating equipment and in particular on ammonia absorption machines, writing five books on this
type. He also took out refrigeration patents and pioneered the design of significant refrigeration and air
cooling installations.

Voorhees obtained a Bachelor of Science Degree (SB) from MIT (Class of 1890) and set up in
consultancy as a Refrigerating Engineer & Architect in Boston. He was a Member of ASME and later of
ASRE. He promoted his expertise in “Mechanical Refrigeration in all its applications: Cold Storage
Warehouses, Ice Factories, Street Pipe Line Refrigeration, Breweries.....etc.”

He is credited was the design of one of the earliest district cooling systems consisting of a central
refrigeration plant serving multiple buildings by an underground network of insulated piping through
which brine was pumped. This installation was for the Quincy Market Cold Storage Company in
Boston. He also installed a comfort cooling system in his own office and designed a system for the
Walter Lowney Candy Company, also in Boston.

Gardner Voorhees died in 1937. He was inducted into the ASHRAE Hall of Fame in 2005.
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Wo. 795,606, Patented July 4, 1805.

UNITED STATES PATENT OFFICE.

GARDNER T. VOORHEES, OF BOSTON, MASSACHUSETTS.

REFRIGERATING APPARATLUS.

EPECIFTCATION forming part of Lotters Patemt No. 783,006, dated July 4, 1906,
Applicatics £led Tamunry I8, 1901, Sesfal Ho. 44,885

Tor el wohomi i oy coneerm: | one at the bottom of the cooler, and are pro-
Be it known that I, Gagpser T. Vooruers, | vided with more lock-nuts or stufling-boxes.
a citizen of the United States, residingat Bos- | The cooler is nsully supported some little
ton, in the county of Suffolk and State of Mas- | distance above its foundations either on cast=
; sachuselts, have invented certain new and use- | iron legs or structural-ivon frames, so that 55
ful Improvements in Refrigerating Apparatus, | the lower header is acecessible. Linuid ammno-
of which the following is a specification, refer- | nia is fed into the cooler near the bottom
pnee being had therein to the accompanying  thereof amd sarrounds the comparatively
irawings. - warm brine-coils inside the eylindrical shell.
Figura 1 is 2 vertical section of a cooler | This Tigquid ammonia is thus vaporized amd 6o
on line 2 2 of Fig. 2. Fig. 2 is a plan of | passes off as vapor through an outlet at the
Fier, 1, showing portions of the main - tobe | top of the cooler. The following are the
plate into which the main tubes are secured | vital points wherein this type of cooler iz at
and also the trusses which lie between the | fault: The great length and comparatively
main-tabe plate and the secondary-tabe plate, | small cross-seetional area of each of these
together with other details, portions of the | spiral coils offers an excessive frictional resist-
dome and portions of the secondary - tube ance to the passage of the brine. In erder
plate being broken away. Fig. 3 is a trans- | Lo force the requisite amount of brine there-
verse soetion on lines 3 3 of Fig. 1. Fig. 4 | throngh, there must be a difference of from
iz n perspective view of a truss or rib.  Fig. | twenty-five to seventy-live potnds prossure
5 is an enlarged detail showing themethod of | per square inch between the pressures at the
seeuring the tubes to the main and secondary | inlet and outlet brine-henders. This is a se-
tube plates and one of the nmwerous trusses | rious objection. It means that extra work
between said plates. It also shows one of | must be done by the brine-pumps, which isn
the stays and the plates which support the | source of unnecessary expense. Those long
main tubes when not in a vertieal position. | spiral coils are heavy and diffienlt to handle,
Fig. G is a longitadinal section of substan- | are difficult to repair, and difficult to replace
tially the same form of device shown in Fig. | quickly. If fromany caase oneof theseapiral
1, but adapted to he used as an absorber. | coils should leak, the operation of the whole
Fie. T isan enlarged detail of one of the tubes | eooler must be stopped until the leak is dis-
and plates of said absorber.  Fig, 5 is o see- | covered sl repaired.  The inselating of the
tion of the same on line 9 9 of Fig. 9. Fig. | spiral-coil eoolers is expensive, as much diffi-
0 shows a section of the preferved form of | culty is experienced in gotting at and work-
perforated plug to be nsed at end of inner | ing around the eoil-tails and headers.  Hav-
tube of absorber. ing now pointed out some of the objections
The present form of cooler used with re- | which I have Forml in these coolers, the fol-
frigerating apparatus, althongh vastiy supe- | lowing deseription of my covler will clearly
rior to any known form of expansion-coil, is = show how I overcome them.
open to many objections. It genernlly con- | I the drawings illusteating the prineiple
sists of an outer vertical exlindrieal shell hav- ' of my invention and the best mode now known
ing dumed lheads bolted, respectively, to the | to me of applying that principle, A is an up-
top and bottom fanges thereof. Each of | right cylindrical shell of a cooler lmving a
these heads lias @ row of holes throogh which | main domed head a riveted shereon near the
the coil tails or ends of several long | bottom thereof. The casing projects below
elosely - wound spiral brine covling-coils of | the main domed head o and, with ab angle-
pipe, lock -nuts or stofling - boxes, tugel‘.hnrl iron o, which is riveted to the shell, forms
with rubber smskets, being used to make tight | the base of the cooler. This construction
joints between coil-tails and the domed heads, | thus does away with the usnal cast-ivon lewgs
These eoil-tails ontside of the coolerare gath- | To the top of the shell is riveted a wronght-
ered togrether in headers, one at the top and | iron Bange «°, and to this flange is bolted o toe
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No. 708,864,

UNITED STATES

Patented July 4, 1905,

PaTeEnT OFFICE.
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GARDNER T. VOORHEES, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO
WILLIAM H. HARRIS, TRUSTEE, OF XEW YORK, N. Y.

MULTIFPLE-EFFECT COMPRESSOR.

SPECIFICATION forming part of Letters Patont No, 783,684, dated July 4, 18006,
Applieaticn E1ed July 30,1003, Garlel No. 167,082

T el refeane 8 esly cdneorn:

Bait known that I, Gannxer T. Voornees,
a eitizen of the United States of America, re-
siding at Boston, in the connty of Suffolk and
State of Massachusetts, have invented eortain
nes and nseful Improvements in Multiple-Ef-
feet Compressors, of which the following is a
specilication.

My invention relates to refrigeraling appa-
ratu=, particularly o compressors,

In many applications of refrigeration it is
afton desirable to maintin in different refrig-
erators different temperatares of the volaile
refriserant - for example, in a cold-storags

The principle of my invention involves
Boyletalaw.  If inngiven eise o vessel is fall

of s b twenty pounds absolute pressure and
n iilim gas al forty pounds pressure is allowed
to enter the vessel, the original gns at twenty
pounds will be compressed to one-half its vol-
wine, have its pressure doubled (o forty pounds,
aned e remaining hall of the space in the ves-
aal will be Glled by gns ab forly ponnds pres-
sure. Similarly the pressure of Lhe gas in the
vessol conld be mised to sixty pounds, then to
vighty, or any other higher pressure, if so de-
s

real,
In the following diagrammatie drawings,

5@
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warchouse where brine, say, at 07 and 157 | Figore 1 is a sectional view of the preferrcd
Falirenheit temperature is to be usd, in a | form of my invention as applied to compress-
plant making plate-ice and nlso ean-ice or | ors.  Fig. 2 is a like view of a common sin-
where o high temperature is required for the | gle-acting compressor having one-half the vol-
first Treesing of the plate and a low tempera- | umeof thecompressorshown in Fig. 1. Figs.
ture for the last freezing, also in cooling liv- | 3,4, and 5 are indicator-diagrams showing the
ing-rooms, requiring brine of high tempern- | action of the compressors in Figa. 1 amd 2 in
tures in conneetion with an iee or cold-storage | various ways. Fig. 6 is a modified form of
plant uging lower temperatures. Further, in! single-ncting compressor with my invention
an ieo-cream-freezing plant a low tempera- | applied thereto.  Fig. Tisa donble-acting com-
ture may be maintained to freezos the cream, | pressor having my invention applied thereto.
while higher temperatures are cuployved in I Fig. & is a sectional view of the valve G aml
freezing ice and cooling storerooms.  Like- | ils gears shown in Figs. 6 and 7. while Fig,
wise & cooling-water plant may requive low | 8 is n disgrammatic view showing my com-
temperatures besides the higher temperature | pressor in connection with a high-pressure-gas
for cooling the water.  In iee-making if the | receiver and several sources of low-pressure
waber before going to the cans is cooled, say, | & .
from 07 to 32° Fahrenheit thirty-five per | Inthe drawings illustrating the principle of 3o
cent. wonld be adided to the eapmeity of the my invention and the best way now known to

compressor, The additional power required | me of embodying that principle acompressor-

coultl be furnished without the use of extra | eylinder A bas a piston B, provided with a

stenm by making the engine compound.  The | piston-rod €, which is caused to reciprocate

above cases aml many others necessitate the | liy any well-known means.  Said eylinder has

us of two or mored iferent compressors, cach | n suction-valvesehamber D and a dischurge-

operating at a diffecent back pressure, and = valve chamber E.  Anopening '“di“‘ﬁ[.f{“{,'“
1y

therefore temperature. the former into the eyvlinder is contro

Now the object of my invention is so to | suetion-valve o, while an outlet from the eyl-
modify existing forms of compressors that a | inder into the discharge-chamber E is con-
gingle compressor ean do refvigeration at fwo 1 trolled by a discharge-valve # o, being o dis-
or more dilferent back pressures, and I ae- | charge gas - outlet leading to a condenser.

complish thiz ebjeet by providing a com-
pres=or with s evlinder having therein two or
more bpek-pressore inlets leading from re-
frigerntors having difforent temperatures,

(Mot shown.) Connecting said suction-valve
| chamber D with some refrigerator (also not

ghown) is a suction gns-inlet . I ¥ Flare
| ports opening into the cylinder A for anxil-
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VOORHEES’ PATD.

M.E.C.DEV.&M.E.R.

(Multiple Effect Compressor Devices)
{Multiple Effect Recelver)

Will Make Your Compressor

1—Give same ice or refrigeration for less speed and less
power.

2—Give more ice or refrigeration for less speed and same
power.

3—Give much more ice or refrigeration for same speed and
for a little more power but for less power per ton of ice

e CORAEEREA FEREGFAE
AHIge SULTion PREM
{ Low awETiae PRELE

Staﬁdard:zad Compact. Simple.

,This gives nearly uniform ice tonnage Winter and Bummer,
with MORE ICE IN BUMMER THAN YOU CAN NOW
GET IN WINTER. Very much less regulation of expansion
vilves. All who have once used this apparatus, then again
ordered for other compressors.

In an average ice plant, if you install M.E.R. and put M.E.C.
Devs. on your present compressor you will have as much
extra compressor capacity and economy as if you had in-
stalled a new compressor, 14 the size of your present com-
prumthatmadei'_hl_!ufar%h‘mwhn.

Cold Btorage, Packing House, Iee Cream Plants, ete., give
greater gains in capacity and economy than do ice plants.

|
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GardnerT.Voorhees

Refrigerating
Engineer and Architect

S. B. Massachusetts Institute of
Technology, Class of '90, Member
of the American Society of Mechan-
ical Engineers, Member of the
American Society of Refrigerating
Engineers. Best possible refer-
ences given.

MECHANICAL REFRIGERATION

In All Its Applications, as

Cold Storage Warehouses, Ice Fac-
tories, Street Pipe Line Refrigera-
tion, Breweries, Factories, Hotels,
Clubs, Hospitals, Office Buildings,
Theatres, Banks, Skating Rinks,
Ete., Etec.

EXPERT WORK, TESTS,
APPRAISING, ETC,,ETC.

53 STATE STREET
[Cable Address, “Coldmaker”]

Boston, Mass. : 2 U. S. A.
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FI1G. 43.—VOORHEES PATENTED COMPRESSED EXHAUST STEAM FOR REFRIGERATION.

GARDNER T. VOORHEES, S. B.

Refrigerating Engineer and Architect.

Grappare or MASSACHUSETTS INSTITUTE OF TECHNOLOGY, Crass av "),
MeMmEER OF ‘Fillf AMERICAN SOCIETY OF MECHANICAL ENGINEERS.
‘I BEST POSSIBLE REFERENCES GIVEN.

MECHﬁNICA.L REFRIGERATION

- IM ALL ITS AFPLICATIONS, ASZ

Cold Storape Warehouses, lee Factories, .Stmt Pipe Line Relrigeration, Brewerles, Faclories, Holels, Clubs, Hospitals, Olfice Buildings,
Theatres, Banks, Skattnp Rinks, Eic., Ete.
EXPERT WORK, TESTS, AFPFRAISING, Etc, Etc

53 STATE STREET - [5G A000EE 56 ker] = BOSTON, MASS., U. S. A.

References
Heat & Cold: Mastering the Great Indoors, Barry Donaldson & Bernard Nagengast, ASHRAE, 1994

Gardner T Voorhees, ASHRAE Hall of Fame, 2005



