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THE DIAPHONE

Ite History and Detailed Description

By
Lieutenant Villiam C. Helbig, U.S.C.G.

The diaphone is an instrument, using compressed air for producing
sound, and is used extensively by the Coast Guard Service for fog sig-
mal purposes, There are more United States fog signals using this
instrument than any other type of air horn, The disphdne is essential-
ly & cylindrical slide valwe, reciprocated by a very efficient gelf-
governing air motor. The slide wvalwve alternately ojens and closes
ports through which air is discharged, in puffs, into 2 resonator to
produce a wvery cdistinctive sound familiar to all mariners,

Before delkving into the details of construction and explaining
the action of the diaphone, it is deemed appropriate to pive a few
facts concerning the development of the instrument,

The original idea of the diaphone is credited to Hope-Jones, a de-
signer of pipe organs, who intended to use it in comiection with these
instruments. Hope-Jones! diaphone required a pressure of ninety (90)
pounds for an instrument which would be of sufficient size to be use-
ful as a foz signal, In 1902, John P. Horthey of Toronto, Ontario,
Cenada, purchesed the disphone from Hope-Jones and procesded to de-
velop it. In 1904, i, Horthoy scparated the motor and speaking air
supplies; using ninety (90) pounds pressure for the motor air, and
thirty (20) pounds pressure for producing the sound. In this instru-
ment, the motor air took about 10% of tlhe total air consumption.

During 1907, further improvement was accomplished when the design was
altered to include cushion chombers at both ends of the piston stroke
which permitted the reduction of rotor air pressure tothat of the
speaking air; that is, thirty (30) pounds, or less if desired. This
improvement brought the development up to the form in which we find it
in the diaphone which has been sectored to illustrate this article. In
1822, a further refinement was made by constructing the piston and cy-
linder with a steps. This improvement greatly facilitates the process
of. inserting the piston and prevents demage to it by automatically
aligning the piston so that it can be properly pleced in position in
the cylinder. In 1930, the diaphone was further improved by Rodney V.
Northey, son of J. P. Northey, who designed one capable of producing
Two tones; one tone similar to the tone of the standerd diaphone, which
is to be described, and the other tone of much lower frequency, which
under. some atmospheric conditions has greater carrying power in fog.

lT@alC§nadian'Guvbrnmént officials were the first to recognize the
- possibilities of the diaphone for fog signal uses Their first order
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for sixteen (15) instruments was placed in 1904, In 1906, %the Hewfound=-
land Government followed their example end ordered their first instru-
ments; and Trinity House (England) made its first purchase in 1907. The
first diaphone used by the U.S. Lizhthouse Service was placed in coma-
ission at Buffalo Brealowater Yorth End Light Station in August, 1914,

On December 12, 1932, the U.3, Lighthouse Service acquired from
J«Pe llorthey the patents, drawings, patterns and rights to menufacture
diaphones for fog signal purposes in the United Statos. Since that
time they have been manufactured under the ‘supervision of the persommel
of the former 10th Lighthouse District, andthe Cleveland Coast Guard
Districts ALt present there are over two hundred diaphons instruments
in use in the U.S. Coast Guard Service.

llow toroturn o the deseription. Tha instrument to be described
is the Type "F" Stondard Disphone. Drawing o.2584-S illustrates onc of
the latest typos with stepped pistons, tut tho photographs usod to cx-
plain action are of an older modcl eguipped with flat back single dia-
moter pistons The drawing shows the goneral arrangement of diaphones,
its operating wvalwves, resonotor and fittings. The eir supply <o tho
magnet, motor and speaking valves is from a cormon source. The operat-
ing pressure is usually 55 to 40 poumds gouge. The magnet valve acts
as a pilot valve and is @nuvru_led by on clectrically operatod code
device or signal controller. When Elrﬂhlt is completed by € his device,
Eir is conveyed to the piston chamber at the bottom ol the motor wvelve.
thus, prossure is exerted against piston, cousing the piston to risc
.and forcc the valwve to opon and allow tho pressuro to flow to motor -
chomber of diaphone, At the samo timo, air is foroed to piston chamber
et bottom of spcalring wvalwve, which in turn causcs piston to lift speak-
ing wvalvo and permit air' to flow to specaking oir chamber of diaphone.
The reclprocntlvr slitsed piﬂuﬂ“ permits the air to @scape, in puffs,
through ports in eylindor to the rosonator and produce the distinctive.
sound by vhich diophones arc reocognizods Tho grunt at tho end of the
blast is ccused by the slowing up of tho piston duo to the cutting off
of tho air supply to the motor volvo while air preosswre is still maine
tainod for a fraction bf o second in the speoaking air chambor. This ,
is due to the slow dissipatior of tho 2ir pressure in the control pipe
bctweoen the motor and speaking valves and in the piston chamber of the
speaiing valvo preventing the piston of this valve from dropping as
rapidly as the piston of the motor walve. Tthen magnot valve is closed
ports 1n it ere opened which woid the pressure in theo control pipe be-
tircen it and the motor wvelve vory rapidly and allows it to rospond
quickly to tho impulses given by the elcctric code devico.

Thoe action above described will now be more fully explained by
means of photographs taken of an old Type "F" diaphone which had sce-
tors cut from it to expose the numerous details involwed in the action
of the instrumenti

Figure 1 is a view.looking at the back of the diaphone to show how
it was cut;. "A" is the casing; "3" the cover; "C" the cylinder; "D"
tho piston; "E" motor oir supply connection; "F" flonged specking
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THE DIAPHONE &

air supply connection; (8) one of the ten slots through which the ex-
haust of motor eir escapes to the atmosphere; (H3) one of o geries of
holes vhich serve as 2 communicoation between tio of the circular slits
in the motor end of the cylingder.

Figure 2 is a wview of the soction of the caging to show its divi-
sion by ribs into two chombers; (i) the motor air ohamber (8) the
speaking air chamber; (5), (6) and (7) are the ribs that are lapped
to the oylinder to make air tight jeints to confine the air to those
chambers when cylinder is pressed intn plhhﬂ' (B) is the threaded
boss; ond (F) tho flanged connection referred to in Figure 1.

Figure 3 shows a complete cylinder in position in sectored casing.
It shovrs the ribs (R) which support the slitbed spealing section; the
lands (9), (10) and (11) ore the result of lapoing eylinder to ribs to
casing; thc series of holes (El) lead to ‘circular Ellt s in bore of
rotor end of ﬂjlzndﬂr and the series of holes (H2) lead to circular
(exhaust) slit #3 (notice tho mammer in which motor air chamber (i)
and speaking cir chamber(S) are produced by the tapered lapped joints
betvreen cylindor ond casing); (8) is side wview of motor exhaust slot
or groove rmentioned in Figure 1,

igure ¢ shows sectored cylinder in ploce in sectored casing. In
¥ rlinder is gt o slightly diffcrent angle thaa showm in Fig-
is position vias chosen to show more clecrly the intorconnect-
jon botweon slits 42 ond 74 (see lower portion of motor section of cy-
linder, which is the enlargod diameter of bore). Vhen cover ond gasket
(G) are in wlece, the ends of these holes arc cloged and communication
is made from slit 72 over piston head to slit #4 vhich will be illus-
trated in noxt view. Serics of holes (H1) nﬁ?mnt poassage of air from
motor chamber (1) through slit s51; sories of holes (H2) connect slit
#3 +:ith chermbor formed by ecasing and roduced cutside dianctor at rear
of oylirnder and with atmosphere through slots (8) shewn in Figures 1,

2 and 3; (CS) aro the circular siits which permit the coscape of air
pressurc from speakinz air chamber (8); (Q) is threaded hole for dowel

vhich holds oylindeor in position after it has been pressed into placc,.

Figure 5 shows sectored casing with oylinder, piston and cover in
place ond shows piston at the bepginnine of its stroxe., If air prossure
is admitted to motor -air charber, it will poss through series of holes
(H1) through slit 71 around circular chamber (0) formed by face of cy-
linder and inner focc of piston head through series of holes in piston
(H4) and into circular groove in piston (L). The pressure exerted
against inner head of piston causes piston to move boeclawrard until it
reaches the position shovm in Figure 6. Ths air prﬂssurn will then
flow on through holes (H2) and groove (L), through slit 5, through
holes (H3) to slit 3% intothe chamber (U) formed by cover and back
heoad of ‘piston, The pressure per unit of arce being equal on front
head and rear hoad, the piston will be farced to travel in the reverse
direction; that is, -toward. front of dicphone, becauso the aresa of back
head is a grect deal larger thon the front end. It will continue to
trovel in this dircetion until the position shown in Figure 7 is reached.
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THE DIAPHONE 4

At t his point the air supply to slit 52 is cut off by ring (J). l!o-
mentum will cause it to continue to trovel in this direction until it
reaches the position ghown in'Figure 8.. Atthis point, the triangular
groove (K) in piston will allow the pressure in chamber (U) to escape
through slit ¢, holes (H3), slit #2, slit 43, holes (H2) through (8)
to atmosphere, then pressure still being on front of piston head the
cycle of steps described will be repected as long as notor air pressure
1s maintained; thet is, until mognet and motor valves are shut off by
code dovice, In passingthrough these steps, the circular slits (PS) of
piston uneover the circular slits (CS) of cylinder (the position showvm
in Figure 7) twice during each cycle, once on the back siroke and once
on tho forvard one. Each time this happens a puff of air is oxpelled
from spoaking chamber through thesc slits into the resonator causing
the wvibrations which produce the sound.

It will be noticed thot the slits 1 and 4 are cut some distance
from the face of the chambers and this forms cushions to take up the
shack, assist the movement, 2lso limit the stroke of tho piston and
give tho piston its sncppy action,

Until a modern frequency anclyzer woas available, it was thought
that the fundamental frequensy vics the predominating note that s pro-
duced by the instrument but these cnolyscs showr that this is not the
case; the predominating intensities are shovm to come from hormonic
frequencics other thon the fundamontal. Tosts show that the Type "F"
diaphone has o fundamental freguency of 107 to 115 but that the gecond
harmonic has an emplitude six or soven times as great as the fundament-
al, For further study of the froguencics of diaphones and other types
of fog signzls the recder is reforred to a ropert datod lfarch 12, 1937
of tesvs made, ot Cove Henry, Virsinia, during October and iovember,
1336, by the former 3ureau of Lighthousos,

Diaphoncs 2re made in the following sizes: Types "B", "CC“, "FV,
F2I", "G" and "K"4 A Type "C" vos formerly made but is superseded by
the "CC". Only one type "&" is in use by the U.S. Coast Guard Service.

=

% is located at Farzllon Islang, California,
The oir consumption wvaries with the pressure and condition of the
diophones. The average consumption for worious sizes ot 55 pounds gauge

pressure is os follovws:

TYPES CUBIC FEET PER SECOND

2=1/2
4

13

15

24

36

L

T ‘I.
Hﬁh&’l"#ﬁbﬂ
H
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In plenning e fod signal employing o diaphone, tho air roceiwver
capacity should be such that. dovm droT v111 not be greater thon five
(5) pounds during o six seccond blast. This is the length of o synchr-
onized blast, uged at stations having o radio beacon, and consists of
o ono second blast, one second silenece and o five second blast, or o
total of six seccnds. :

The sir-conpressor should be of ample size, Thoir chp“cluy should
be sufficicnt to allowr themto replenish tho oir consumed by one blast
or group of blmsts =nd vormit tho comprossor to unlead before the next
blast or gruun of bloasts ocour. The sizos usually uscd aro comprossors
having cotual delivorics of ad less than 18 C.F.M. for Typo "B";

40 C.F.M. for Type "CC"; 115 CiF,i. for Type "F" or "F2T" ond 225
C.F.i, for Twvpe "G",

The following arc instructions for installing and scrvicing dia-
phoncs:

Those instructions cmbody some of tho procodurc involved in maling
the original ingtallation of the compressors and dicphone cquipment,
because expérience shows thoet if the plant iz properly instolled in the
first place, wvory littlc trouble with the opparatus will occur.

oome ol tho deteils of these directicons may seom clementiry or
oxiomatic; they z2re given becausc of the ncod of o cloon cir supply
for dicphones or any air signal connot be over-emphnsized.

Every air COTPressor intalke should be cquipped vith an officient
oir filter of liboral size for the capacity of the comprossor,

All pipo that is used in ¢ﬂnn¢¢ti¢3 wiith the air sunplg should be
freco from rust, scale and flux, &iny fircign metter of this nature will
score pistons and eylinders =nd ruin the instrument. To insure thot
there is nething in tThe bore of the pipes that can become locse and be
carried through the system, all pive should be vigporously nammered for -
its ontire length ond bo turncd during tho proccss ond then thoroughly
cleancd out with & spiral brush or swab or be blovm out with air pross-
ures -Use air pressure to cloan oubt all valves end fittings before
placing them in tho line. After pipc lLos becn cut to length, ends should
be rocmed or filed to' romove any burrs or fins. Aftor throoding,
threod should be cleaned with o plater's brush dipped in kerosenc. A
lubricant consisting of whitec lead in oil and graphite, in proportions
of 10 pounds of lead to onc pound of flake grophito (opplied fo the
mote threoad only) will assist in preventing the goneration of heat and
vwill allow the pipec and fitting to come apart if that is reoquired,

Drop-forged fittings and weldod joints are recommended for oll
permanent installotions,

For the control wvalve piping, 3/8" 0.D, cnneoled .copper tubing
and S.A.E. flored type fitting cre rocoimcnded,
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All,piping shmuld be orranged to drain te rececivers vhero conden-
sation can be blovm of pcrladlcallv.

The size of the pipe connecting receivors with diaphones nust be
ot loast the some size as spcrm,“g volve; if the pipe is long or if it
contains soveral bends or elbows it should be made che size largor.

Genoral arrangements of walves, dicphones, piping ond supporting
devices ore shovm on the rotoprints furnished for U.S. Lighthousc Ser-
vice Book of Boforonce und Shandardse There orce conditions whore it
will be more conwvénisnt to srremze them in sorp other way but it is
belicved, however, that the typiezl errangeient will be satisfactory
for most coscs,

In placing diephones it iz absclutely nccecssary that thoy be
supported so that ne strain will be brought upon casings Tho resen-
ater should be placcd in position ond parr'wnntly fastonod so studs on
diaphone will slido intc holos of rosonator {lcnge without forcing
when diaphono is rosbing on flango of elbovis Casos hove baon known
when it was iopossivle to remove tho piston from the oylinder duc 4?
the strein impescd on the cosing bocause the luzs of the resonator wiero
mounted on o slightly umoven bearing and bolis wore dravm up after dine-
phone had beon pormanently in sthllﬁd.

Altor rosonators tond dicphonos have been installed os outlined
above it is neccessary to rorove covers of dicphones ond renocve the
pistons. Tho luwvr covers of operating wolves should clsc be reomoved
so0 Shat pistons vhich contrel movenent of valves can be tokon ocut.
These should drop out, but if thoy do not, top covers end valve stems
must be removed and thon & stick conl be used to spply o little force
to top of pistons to aid‘in thﬂlr rer"“l. Tith pistons of valves and
diaphones romeoved to o safo pl:cﬁ, vhere rush of air will not disturb
them, o compressor should be glarted cnd cllowed %o purmp up systom to

METinun Prossurce. The code ;“Ejlnﬂ sheuld ncw be allovwred %o operate;
th*s Will pormit air to be blewn Lhrough nwtor-valve central pipos.
Allow gir to blow 1ruugh thuse pines ur+*l it is defiritely knovm that
ncthing but ‘clean air is being tronsnitted. If & tvo-tone dl?ﬂhﬂ or
one with seporate couns for motor oaad spenking valves is used, the some
proceduro s above .should bo £allovoed with speaiing velvos. alter cy-
linders of walwvos cnd the surface of pistens hove buon wiped cleon and
a2 little light oil hoz boon opplied o Thelr surfaces tie wvalves are
rcosscribled.

If o single cam timer is used only the motor walves orc roassomb-
lede The codo mochine is started ogain or wolve of timor is cperoted
monually; <tho metor wvalves will now be cperated and air will rush frem

open cylinder of diaphone coarrying any foreign matter that is in the
pipes, valves or dinphones except in that portion supplying the speol
ing valvess Aftor air has been blovm through motor wvalves of diaphones
until it is cortain all forsign netter has boon oxpolled, the tubing
connocting Timor or moguet vnlwe with motor valve is removed and o tem-
porary tube is comneccted from timer or magnet volve tc spenizing volve
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and the some procedure as outlined for motor vnlva is repected with
speaking valve,

When o tvo=-ganm timor is used, motor ﬂnd speaking valves can be
operoted simultancously. Cylinder bore of Iﬂﬂnﬂ ubﬁuld be wiped
clean and itvs surfoco oand surfoce of nlatan Sﬂﬂu:d be given o coot of
light oil, piston and cover of dlﬂpﬂﬂﬂﬂ should be replaced, oll tubing
moay now be EDLnﬂﬂtEd .8 required for permonent instollation and signnl
will bo ready for opcration.

If nbove oporations srec carefully perfermod ond filtors on intakes
of compressors &re kept in efficient conditicn, it will n-t bc nocecssary
to dismontle any port of diapnone instollotion except for tho roplace-
ment of worn leather vaolve disc,

To replace ¢ leather 4isc on o velvo stom, grip tho lower walvwe
stem boetvioen flhcr or lead javis in 2 wvise, then remewve leck nut, cop,
which aro thr dud, and cld leathor disce In on emergency ouy suibt-
able leather ““y bo uscd, but bost rosults will be obbained by using
loather dises made especiolly for this purpose. Ploece leoother on stem
vrith smooth side dovm, theircplace c“n, sereving it dovm firmly upon
loathor by head, md. *aﬁl .ce lack ks

A coroful mochonie ean remove the oylinder from the Gnﬂluu, but
this should never be nocsssary. If somothing hos boon carried tc one
f tho chombors botwicon tho casing ond eylinder ond it cannot be re-
moved by Enﬂilng the diophone, tho eylindor mny be romoved as follows:

Remowe cover ond piston (positisn of registering maric should be as
noted) ; nlsa remove four threaded dowels which will be found in | face
of diaphone. A motal or wocden toggle, 2 litile longer Thon cutside
diameter of ecasing, is *uﬂyurtei ol q/ﬂ' or l/?" blocks on the rim of
casing ot piston ohd; omothor toggle is mode for the resonctor end of
tho cylinder. This tozgle should be short c1¢u*¥ ko thot it will pass
ints casing with. the cylinder. A Wf4" or 5/8" wolt is used with the
toggles, A strain sb*uld ove put on bolt ond if eylindzr does not
move cfter considerable tonsion has hoon ploced on volt the rescnator
end of the cylinder should bo tappod with a rovvhide mollet or foggle
may be struck & few blows with o load hoammere After eylinder has been
removed ontire interior surfoce of casing and outside surface of cyliner
should bc thorsughly cleaned vwith koroscne or gasoline, using o
platerts brush to get into recossos and corncrs,.: The surfaeco of tho
cylindor and the lands of the casing should be wipod with a chamols.
The chomois-:is used so thet no lint will be loft cn the lapped londss
The eylinder is reploaced, putting it into position with the toggles
and tho bolt, being carcful to got registering merks in line. Suffic-
ient prcssurc is usﬂd to pull tho cylindﬂr into positicn ond tho
threads in the dowel holes cre foir, so thot dowiels will stort without
crossing the thread,

A8 with any cquipmont, it is o good principlo.nect to take oy~
thing aport oxcopt whon nocessory. A sticky piston in one of the
valves is casily determined by sluggish acticn of signcl. A vorn pis-
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ton and cylinder will make itself knovm by the increased 2ir consump-
tiona '

If for any roason it is noccesary to usc o sparc piston, the pis -
ton should bo allowed to stand necor opon dinphone for sowveral minutos
so that its temperature will be the szme as that of eylinors Fro-
gucently sparec pistons are stored in a warm place and cre sevorl dogrocs
vwarmer than tho cylinder. If piston is forecd intoe eylinder beforo its
tomperature is the same os tho cylinder tomporaturc both the pistoa
and the eylinder surfoces ore liable to be scdred,

Tho safety valves are sot to pop &t the propor prossure, ususlly
45 pounds; +the unlooders on uﬂﬁprﬂﬁﬂﬂra are set to unload ot 35 t
40 pounds. If high and low prossuro rcecoivers arc uscd the reducing
volve is set to the pressure ot vhich it is desired to operate the diow
phauzs, spproximately 35 peunds; +the sdfoety valve on low pressure re-
¢.ivor or reccivers is sct to 40 pounds; 1hu ono or onos on the high
pressure to ¢ pressure five powids above the pressure to vwhich the un-
loadors on compresser ore set. The scetting of unlocdors depends upon
the pressure icr which the corpressors verce acsigned.

Tho foregoing directions 2pply to 21l types ol disphones. If To=
tone diaphones are being operatod it mayr be necessary te ﬂFJust tone of
the low note, clthough this is done during the initicl tost. This is
vﬁCﬂJ“l shed by romoving the lmurled bress cop directly below the flange

tho resonator, this cxposcs the slotted und of the regulating valve
'A one=guarter inch hollow sot screw will be found vwhich loeks the pos-
ition of regulating volveo. This screwr should be loosconed after which
a large sercw driver is used te oporate ragulwting rolvo. At Dirst
tho valve should be tightly closed. If the diephone is nov operatcd
it should cet uxactly lile stondord ciophone giving & grunt but no
prolonged low 2wote. dlewr with Doth motor and sposking wveolwes opon
alleowring the diaphonc to saperote, tho rogulating velwo is opcned very
grodually until a clear low note is ch*”ﬂ“hJ This usually cccurs after
the volve has boen cponed beiaroch 1/@ ead 1/4 of o turn. After desired
adjustment hos boen obtoined svt scruw shmuld ba tightoned and knurled
cap reploceds Unless some forcign mottor is carried inte valwve 1T
sheuld hold its adjusimont indofinitoly.

The CC, standard F and G diaplones, wheon uncrating vroperly, should
produce a full streng and ovon Yono during the entire pericd of th
blast, terminated by e distinetive prunt. The older types of C dicphone
and also the type B diaphone sz;nals do not have thz distinctive grunt
at the end, The two-tone diaphone does not procduce the zrunt, but both
the high and low tones should be full ond cven without anyr tondency t
throttlo.

HEADQUARTERS' COMZELTS.

Licutcunant Helbig's article on tho ﬂlﬂﬁjﬂﬂﬂ ig interesting and con
cisce Tho description of tho operation of the unit should be readily
‘followed by roference to tho execcllent cuts accompanying it.



TEE DIAPHONE )

A few observations tokorn from operating notes moy be of interest
ond may possibly elicit further discussion on tho subject,

The length of grunt is effected by the length and section of the
interconnecting tubing botwoen the pilot wolve and control volves. It
is desirable to koop this short cnd no longer thon 3/8" o,d. as spec-
ificd. 3

It hos beon noted in scveral instances that mors thon lfﬁ to Lfé
turn, even sovernal turns, have been nogessary in sotting the byposs
valve on F2T diophones in crder to produce & sustoinod smooth tone on
the low note. The adjustment wes goediwvhen finclly accomplished.

The fundamental tons of the diaphone’ apparantly corresponds to the
cctunl rceiprocating metion of the piston, which is not in itself an
officient producer of sound since the.rosonctor is not motched to it
cccoustically. A study of the desipgn:makoes it apparcent thoat the annular
slits C3 and PS5 pass cach othor Tiice cach stroke, thus giving rise to
n scrics of puffs of compressod oir into the rescnotor which thus gon-
orote & tone tirice that of the piston, or its second hormonic., A re-
cent frequency analysis made from records obtaincd ot Cape Henry ghows
the 220 cycle tone (approximote, depending on instrument, nir pressure,
resonctor, ctc.) to bo the fundomental, If the piston is moving more
slowly past tho slits in onc dirceticz than on the r eturn stroke, the
puffs will be of nlternotely high ond low cmplitude, thus generating o
half. frequency modulation of fregueacy equel to that of the piston.
This low frequency hos little cnergy =nd rapidly disappeonrs with dis-
taonces This may cxplain the prevelent belief that the fundomentol of
the diaphono is in the crder of 110 cyeles. It is eccimmonly ncted thot
tho low tone of thoe FIT J{icphone hos greater oversll scund-in-air en-
ergy than the high tone, Anonclousliy its freaquency structure contains
o predominonce of higher tones ond tho odd harnenics are occontuatod.
Therc has becn o complote cxplanction of this phenomenon. Possibly,
with the admission of o epall quantity of air %o the driving chambors
through the bypass wvolve, the piston tends to symchroni,e with the
naturcl frequency of the rcsonatore. This might be oxpoctod since &t
thetnaturel frequency of the resonator therc vill bec a pressurc loop
ot the bose of the resonator, that is on the faco of the piston. This
might account for the accentuoticn of cdd hormonics in the note and the
inerenscd overall omplitude of sound on the "low tone".

_Suitable compressors are mentioneds JAm offort is being made to
stondardizo compressor sizes. With due considerction to manufacturers!
standard sizes, type of acir signal to be oporated, type of primc mover,
etice, The majority of our needs con bo satisficd by thres sizes; nomely
50, 125 and 210 e.f.m, {delivered air) at 408 gouge. Exceptions will
orige since by the wvery ncoed for diwersity in the strength ond character-
istics of tone ond longth of sounding to sorvo the noeds of navigetion,

a large range in air delivery is required. In many instancos the com-
pressors must boe cnpable of furnishing higher prossure air for corgo and
anchor hoists.
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The diaphone is someowhat morc susceptible to freoezing thon are
dicphragm typo signels. The Clewvolond District hes dosigned o sat-
isfactory cloctric heating jockot to offset this teondoney, installed
around the cylinder and thormostatically controlled,

Its maximum wcwer
consumption is less than oxo kilowatt,



