DAVID BOYLE

By Eurlng Brian Roberts, CIBSE Heritage Group

David Boyle, 1837-1891



David Boyle was born in Johnston in Scotland on 31 October, 1837. He served an apprenticeship as a
clerk in a grocery store, where he became concerned with the price of ice and its scarcity with the
consequent loss of perishable products. In 1859, he emigrated to Mobile, Alabama, beginning his
refrigeration work in 1865. He later settled in California from 1869 to 1872. Reports and dates on his
activities are often contradictory. In 1870, he had bought the rights to the use of petroleum ether
refrigerant (chimogene) from Peter Van der Weyde and went to New Orleans, selling most of his assets
to purchase a Van der Weyde machine which turned out to be a total failure. Also, around this time, he
purchased a Harrison machine from Siebe of London, but it failed to arrive and he had to sue to recover
his money since the machine was never shipped.

Boyle designed an ammonia refrigerating compressor which he patented in 1872. (He is credited with
being the Father of the Ammonia Compressor, at least in America). About this time, he built his first
ammonia compressor of about 3.5 kW refrigerating capacity in New Orleans, this machine being
transferred to Jefferson in Texas (probably to the Louisiana Ice Manufacturing Company), where after
being completely rebuilt, it was used until 1874 to make ice. Unfortunately, it was later destroyed in a
fire.

Boyle arranged for ammonia vapour-compression systems of his design to be made in 1875-1876 in
Illinois, notably by Crane Brothers in Chicago. In 1877, a Boyle machine of about 70 kW was in use in
the Chicago Brewery of Bemis & McAvoy:

1t consisted of a twin-cylinder single-acting vertical compressor,
the cylinders were 254 mm bore and 457 mm stroke.

In 1877 or 1878, he founded the Boyle Ice Machine Company in Chicago and produced about 200
machines in the period up to 1884.

In 1884, the Boyle Ice Machine Company merged with the Empire Refrigerating Company of St Louis
to form the Consolidated Ice Machine Company, with headquarters in Chicago and a branch office in St
Louis. The architect, Theodore Bergner, designed a new refrigeration machine and boiler house for
Boyle ice machines at the Bergner & Engel Brewing Company in Philadelphia. Next, the Anheuser
Busch Brewery in St Louis installed three ice machines followed by a similar installation in 1883 for “an
elaborate new brewhouse” for Bemis and McAvoy in Chicago.

Described as a “genial mechanic,” David Boyle died in 1891. His systems were manufactured by his and
successor companies until 1905.



D. BOYLE. Improvement in lce-Machines.
No. 128,448. Patented June 25, 1872,

F“};L

‘i itnesses

M % ffc:sz?

Q// (sl

Inventor

@ —@ ’ (’4}}2//&’

AN

T

b

R




128,448

UNITED STATES

PATENT OFFICE.

DAVID BOYLE, OF 8AN FRAXNCISCO, CALIFORXIA, A=SSIGNOR TO HIMS KLY
AXD JOHN W. PEARSON, OF SAME PLACLE.

IMPROVEMENT IN ICE-MACHINES.

Speeificativn forming part of Letters Patent Noo 1334045, duted Jana &5, B

BPECIFICATION,
To all echowm if weay corcern:

Be it known that I, Davip Bovee, of the
city aud conuty of San Franciseo, State of
California, ave invented a new and usefol Im-
provement in [ee-Machines; amd | do hereby '
declare the following deseription sl aceom- |
panying dmwing are sullicient to emable any |
person skilled in the art or seienee to which
it most nearly appertaies o make and use
wy said invention withont forther invention
or experivenl,

Ay improvement relites to varions parts ol |
ice.-making or frevzing machioes, particulaly
to that class in which the eaporization ol
volatile fnid is nsed for produeing the veguived
degree of cold

My improvements ave [ully described and
explainedin the following deseription, in which
reference is mnide 1o necompanying drawing
forming @ pard of this specilication, in which— |

Figure 1 is o petspective view, g2 i an
elevation of the refrigemmtor. Fig 3 is a plan
of the relrigerator,  Figs. d il & are sections
of the distributer.  Fig. G is a section of one
of the chambers of the refrigeraton

A represents a Lunk, inside of which ave

luced the eoils with their freczing surfaces,

e tank A, when in use, will be surronmded
by some non-conducting substanee. BLEE i
are vertical pariitions, which are eonstrneted
of the eoils above mentioned,
made of tubes b, having theiroutside sectioual
ontline in the form of o parallelogram, while
the passage throngh them is cireakar, or oblong
with eirenlar corners, as shown, Figs, 5 and ',
thus wiving sirength to vesist fraeture from
pressure within while offering 4 stuooth ot
sncfiiee externally lor the fee to form o
These mbes are ent to the proper lengths o |
torm the partitions B, amd are nuited together |
Borizontally, baving mitered soldered returu-
Juints, so that el partition is frmed of
eotetinnens eoil extending nlmost from e Tot-
tom to the top of the tank and almost from |
one side to the other ol it These tnbes, when
thus wnited together, form a partition or slab
having nsmooth even surfice npon both sides,
nyHn which the ice ix fo be frozen.
number and length of these partitions will be
varied acconding o the size of (he machine. |

Ceate at both ends with the tube C,

These coils are | j, haviog

| pipe,

The |

Entirely sarronnding the edge of each of
the partitions [ place a coutinuons tabe, U,
and af intervals slong the length of the par
titions T eonnect the Dottom and top horizon-
tal tubses by means of the vertical hollow {nbes
or ribs o, upon each side of the partition.
These vertieal tubws or ribs o are made trian-
pular in forus, as showw, amd they comni-
Short
trhes ¢ serve to conneet the surronding tubes

| Cof the partitions, so s to give a free eiren-

lation wrowmnd each ol them for the purpose
heveinaiter mentioned.  Outside of the task
Ads i exbaust amd forec pump, T loeaded
conveniently wich reference to the work it s
to pecform, amd snitably placed with referenee
1o the pumep amd freezingsank Ais the con
depsing-tunk G, The condensing -coll 8 is
formed of any suitable length or nunber of
tubes to provide sufficiont radinting surk

The vessel 11, which i= attached to the lower
end of the cowdensing-coil 5, forms o reser-
voir to eontain the Tguid which is to be vi-
purized for the purpose ol producing the eold.
A tabe, i, leads [vom the bottom of the Teser-

| volr H to o disteibuter ot the side of the tanlk

A, and frow this distribnter as many tubes or
pipes K radiate, and are connected to the top-
most end of the pipe lforming the cails B, as
there qee cofls in the tank Ao This distribn-
ter or vesnlating valve consists of ey linder,
a solid piston, L with its lower end
turned off conieal o s seal in the bottom
of the exlinder over the wouth of the inlet-
The piston is operated the sane as ioa
slobe-valve by a serew on the vod and st
ing-box.  The dinmeter of Lhe opening in the
lower el of the eylinder jis grester than at
the upper ewd, o speaee shondder being Tormed
ahout the wididle of the eylipler. A tube or
lining, #. ig mude to 6t in this lower enlarged
el sk sbip wp wetil it vests agaiost the shonk.
der, and b give a bole of equal dinweter
passing entively throngh the eviioder.  Tothe
present instaomy this ol is pepresented a8

attached to ora pact of the bottom of
the eylinder, but the two cau be made sepe
rate, ifdesived.  Vertiealslots oare madein the
liniug £, coppnencing ot the bottom, amd their
onter edzes are beveled off 8o a5 to providea
channel or grooyve between the lining sl tobe,
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to whieh commnnication is had throungh the |
aliris.  Holes ave made through the eylinder |
opposite cach of these channels to form the |
exit of the fluid discharged Lthrough the slots |
into the channels, and into these holes the |
radliating or distribating pipes are seeured,

When the conieal head of the piston is screwed |
tight agaiust its seat no liguid can enter; but
as it is cradually raised each slot will be
equally uncovered, and thns each distribut-
ing-pipe will inevitably receive the same sap-
ply of liquid. P is the main pipe, which lesuds
to the exhanst side of the pump If.  This pipe
is conneeted with the lower end of the pipe,
forming the coil partitions B. by the short con-
necting-tubies g, - Upon the opposite or com-
pression side of the pump is a pipe, K, which
leads into the upper end of the condeusing-
coil 8. The pipes i and R are connected by
the two pipes s and f, which pass around up-
on opposite sides of the puwmp, amd stop-
eocks are suitably arranged, so as o reverse
the action of the pump by puiting the ex
laust - port of the pump in communication
with the top of the condensing-coil, and the
eompression outlet of the pump in comuuni-
cation with the freezing-coils B, Secured to |
the side of the tank A is an overflow-pipe,

U, which communicates with the interiov of’)

the tank below the sorface of the water
This pipe is bent upward and its end then
hent forward in the forin of a siphon, so that |
it will keep the water on the iuside of the |
tank standing level with the top of the coils.
Connected with the pipe or tabe i is a ginss
tube, V, which serves as a liggmid - gange,
This tube is, in the present instance, repre- |
seuted as being inside of the condeusing-

chamber G, bui in most cases 1 shall place it |
upon the outside and surround it with a large
glass tnbe, which shall form the inlet throngh
which the supply of cooling-water is passed
into the condensing-chamber,

The operation of my freezing-machine js as |
follows: The tunk A is filled with water so |
as to entively sulimerge the coils, the over-
flow - pipe eausing it to stand upoen level
with the top of the coils aud below the up-
per bovizoental portion of the srrowding
tubes C. The distributing-valveis theo opened
to allow a flow of velatile liquid into the
freezing-eoils B, The pump F is then started
to exhanst the vapor or gas formed in the
eoils I and to compress it into lgoid form
again in the condensing-coil 5. This opera-
tion goes on continuonsly until the heat ex
tracted by the vuporization of the volatile |
fluid from the water in which the coils B ave |

| the overfiow-pipe U

125.148

immersed has formed on their sides slabs of
ice of a swilicient thickness. To detach the
iee from the coils, cocks Y and Z' are closed
and X and Z arve opened. DBy this means the
action of the pump is reversed, aml it ex-
hansts warm vapor {rom the condenser 8 and
compresses it into the eoils B B B B, which
compression libevates heat aud thaws the ice
off their surfaces. The tnbes C are then filled
with water, which detaches the ice from them,
allowing it to be removed from the tank.

By this means [ constraet a simple and effect-
ive freczing - machine, in whick the work of
waking ice can be accowplished with little
gronble, iy improvements being of great value
in enabling the work to be done snecessinlly.

Having thns deseribed my invention, what 1
elaim as new, and desire to seenre by Letters
Patent, is—

1. The tubes b, having their ontside sec-
tional entline in the torm of a parallelogram,
while the passage through them is made with
cireular eorners, for the purpose specified.

2. The tube C, entirely snrrounding the coils
or partitions T, substautially as and for the
purpose above deseribed.

3. The triangular dividing-ribs d, for the

| purpose specitied.

4. The dividingribs d, srranged to commu-
nicate with the smrounding tnbe C both above

| and below the partitions, substantially as and

for the purpose above deseribed. :
5. In combination with the condensing-coil,
the glass-tnbe or liquid-gauge V, when placed

| 50 as to be continually swerounded by water,
| snhstantially as and for the pnrpose above de-

seribed.

6. 'The perforated eylinder j, with its piston
I, in combination with the bottom m and slot-
tedd tube x, substantially as and for the pur-
pose above deseribed.

7. I eombination with the freezing-tank A,

7, substantially as and for
the purpose above described.

S, An ice-making or freezing machine, con-
sisting of the tank A, partitions B with their
surrounding tnbes €, overflow - pipe U, dis-
tributer j, connecting- pipes ' I, and revers-
ing-pipes s ¢ with their cocks, pnwmp I and
condensing - chamber G, all eonstrueted and
arranged to opernge snbstantially as and for
the purpose above described.

In witness whereof I have hereunto set my
hand aod seal.

DAVID BOYLE. [L. 8]
Witnesses:
1]- JJ1 .1::0'051'1!
GEo. H. STRONG.
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No. 163,143,

2 Sheets--Sheet 1.
D. BOYLE.

lce-Machine.
Patented May 11,1875,

Figl.
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D. BOYLE.
ice-Machine.

No. 163,144, Patented May 11, 1875.
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D. BOYLE.
Ice and Refrigerating Maohine.

No. 242,107. Patented May 31, 1881.
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Boyle ice-making plant of 1879, now using the ice-can system in favour of his earlier plate-ice plants
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REFRIGERATING MACHINE BUILT BY BOYLE ICE MACHINE CO. CHICAGH

A Boyle machine for breweries, from a catalogue of about 1881
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