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FOG SIGNALS OPERATED BY STEAl\1 OR HOT-AIR ENGINES. 

71, 72. Gape Ann, Massachusetts.-This 10-inch steam whistle was in 
•C.. operation 465 hours and consumed about 30 tons of coal. /o'9/ 84. Boston, Massachusetts.-This first-class steam siren was in opera­
~ tion 793 hours, consuming about 56 tons of coal. 

93. Race Point, Massachusetts.-The 12-inch steam whistle was in 
operation 614 hours and consumed about 2!) tons of coal. 
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Second District. 

!)9. Gape God, Massachttsetts.-This first-class Daboll trumpet was in 
operation 567 hours, consuming about 6 tons of coal. 

105. Pollock Rip Light- Vessel, No. 42, .ilfassachusetts.-This 12-inch 
steam whistle was in operation 914 hours and consumed about 75 tons 
of coal. 

109. Grectt Round Shoal Light- Vessel, No. 47, Jfassachttsetts.-'l'his 
light-ship, which has a 12-inch steam chime whistle, will be placed on 
this station by mid-summer. 

127. West Chop, Massachusetts.-This 10-inch steam whistle was in 
operation 494 hours and consumed about 25 tons of coal. 

130. Vineyard Smtnd Light- Vessel, Ko. 41, .ilfassachttsetts.-The 12-iuch 
steam whistle was in operation 905 hours and consumed about 77 tons 
of coal. 

----------------;;sr:· c~c-;o;':'k:-1 n i s c ,. i t' 1 • 

FOG SIGNALS OPERA'l'ED TIY S'I'EA::\I OH. HO'I'-AJR ENGINES. 

73, 74. Oape Ann, l'lfassach·nsetts.-This 10-inch steam whistle was in 
operation 511 hours and consumed about 25 tons of coal. 

J~ SG. Boston, Massctchusetts.-This first-class steam siren was in opera­
~......_. tion 757 hours, consuming about 52 tons of coal. 

95. Race Point, Jlfassctchusetts.-The 12-inch steam whistle was in 
operation 627 hours and consumed about ~8 tons of coal. 

101. Gape God, .Jfassaehusetts.-This first-class Daboll trumpet was 
in operation 522 hours, consuming about 6 tons of coal. 

107. Pollock Rip Light- Vessel, No. 42, Jfassachttsetts.-This 12-ineh 
stt-am whistle was in operatiou 1,14G hom's and consumed about 8G 
tons_ of coal. 

111. Great Ronnrl Shoal Light- Vessel, No. 47, 11Iassachttsetts.-This 
12-mch steam chime whistle was iu operation 85G homs and consumed 
about 93 tons of coal. 

129. lVest Chop, Jlla.ssachttsetts.-This 10-inch steam whistlt- was in 
operation 485 hours and consumed ahout 2± tons of coal. 

132. Vineyctrrl Soznul Light- Vessel, No. 41, liiassachusetts.-The 12-iliCh 
· steam wlnst.le was in operation 1, 13± hours and coH:;;nmed about 93 
t.ons of eo a l. 



FOG SIGNALS OPERA1'ED BY STEAM OR H01'-AIR ENGINE • 

75. Cctpe Ann, Massaohusetts.-'rhis 10-inch steam whistle was in @_ operation 590 bonrs and consumed auout 36 tons of coal. 
87. Boston, Jliassachnsetts.-This first-class steam siren was in opera.· 

t,ion 4G7 llonrR and consumed about 47 tons of coal. 
96. Race Point, Jlfassaolwsetts.-This 12-inch steam whistle was in 

operation 733 hours and COllsmned about 38;! tous of coal. 
102. Cape Cocl, Jlfassachnsetts.-'rhis first-class Daboll trumpet was 

in operation 597 houn; and consumed about 8~ tons of coal. 
108. Pollock Rip light-vessel, No. 47, JJiassachnsetts.-This 12-inch 

steam chime whistle was iu operation 1,103 hours and consumed about 
J 05~ tons of coal. 

112. Great Bound Shoal light-vessel, No. 42, Massacht~setts.-This 
12-inch steam whistle was in operation 933 hours and cousumed about 
108£ tons of coal. 

115. Nantucket New Sonth Shoal li,qht-vessel, No. 54, Jlfassaohusetts.­
This 12-iuclt steam whistle was in operation 616 hours and consumed 
about 104 tons of coal. 

130. West Chop, ]Jf(~ssachusetts.-Tl:jis 10-inch steam whistle was in 
operation 4a8 hours and consumed about 20i tons of coal. 

133. Vineyrwrl Sound light-vessel, No. 41, Massaohnsetts.-This 12-
inch steam whistle was in operation 1,018 hours and consumed about 
!:17~ tons of coal. 

FOG SIGNALS OPERATED BY STEAM OR HOT·AIR ENGINES. 

75. Cape Ann, Massaohusetts.-This 10-inch steam whistle was in 
operation some 554 hours and consumed about 37 tons of coal. 

!f?tiJ.L 88. Boston, ..ilfassaohttsetts.-This first-class steam siren was in opera­
~ tion some 709 hours and consumed about 55 tons of coal. 

97. Race Point, Massaohttsetts.--This 12-inch steam whistle was in 
operation some 593 homs and consumed about 37 tons of coal. 

103. Cape Cod, Massachusetts.-This first-class Daboll trumpet was in 
operation some 688 hours and consumed about 81- tons of coal. 

109. Pollock Rip light-vessel, No. 47, Massachusetts.-This 12-inch steam 
chime whistle was in operation some 859 hours and consumed about 106 
tons of coal. 

113. G·reat Round Shoal light-vessel, No. 42, Massachusetts.-This 12-inch 
steam whistle was in operation some 791 hours and consumed about 85 
tons of coal. 

116. Nanttwket New South Shoallight-ve.~sel, No. 54, Massaohusetts.­
This 12-inch steam whistle was in operation some 1,027 hours and con­
sumed about 137 tons of coal. 

131. West Chop, Mass(tehusetts.-This 10-inch steam whistle was in 
operation some 565 hours and consumed about 25 tons of coal. 

134: Vineyard Smtnd T-ight-vessel, No. 41, Massach~tsetts.-This 12-inch 
steam whistle was in operation some 1,182 hours and consumed about 
105 tons of coal. 



FOG SIGNALS OPERATED llY STEAM OR HOT-AIR ENGINES. 

/Rtl1'" 77, 78. Cape Ann, i~Iassachttsetts.-This 10-inch steam whistle was in 
~ opemtion some 692 hours, and consumed about 41 tons of coal. 

89. Boston light-vessel, No. 51, 1lfassachusetts.-This 12-inch steam 
chime whistle was in operation some 556 hours, and consumed about 
121 tons of coal. It was established on October 1, 1804. 

· 91. Boston, JJassachusetts.-Tllis first-class steam siren was in opera­
tion some 925 hours, and consumed about 70 tons of coal. 

102. Race Point, Jiassachusetts.-This 12-incb steam whistle was in 
operation some 693 hourR, and consumed about 29 tons of coal. 

10 . Cape Cod, .iJlassachusetts.-Tilis first-class Daboll trumpet was 
in operation some 70± hours, and consumed about 11 tons of coal. 

114. Pollock Rip light-ressel, No. 47, _,_llassaclmsetts.-Thii'. 12-inch 
steam chime whistle was in operation some 1,327 honrs, and consumed 
about 158 tons of coal. 

118. Great Round Shoal light-vessel, No.~ Jiassachusctts.-This 
12-incll steam whistle was in operation· some 95G hours, and consumed 
about 90 tons of coal. It gave ont in June, 1895, and was temporarily 
replaced by a bell. 

121. Nantucket Xew South Shoal light-vessel, Xo. 51, Jlassachusetts .­
Thi-s 12-inch steam whistle was in operation some 234 lwnrs, and con­
sumed about 19 tons of coal. She was on this station only from ,July 1 
to October 1, 1894. 

Light-1·essel No. 58.-This 12-inch steam whistle was in operation some 
1,121 hours, all(l consumed about 137 tons of coaL She was on tllis 
station only from October 1, 189±, to June 30, 1895. 

136. West Chop, 11fassachusetts.-This 10-inclt steam whistle was in 
operation some 631 hours, and consumed about 32 tons of coal. 

141. Yineyet1'Cl Souncllight-vessel, Xo. 41, Massach1lsetts.-This 12-inch 
steam whistle was in operation some 1,325 hours, and consumed about 
112 to11S of coal. 



- --~-~~..,..v J:>.r i:S'.l'-'"AM OR HO'l'·AIR ENGINES, 

85, 86. Gape Ann, llfassachusetts.-This 10-inch steam whistle was in 
JJttldJ operation some 470 hours, and consumed about 31 tons of coal. 
~ 97. Boston light-vessel, No. 54, Jlfassachnsetts.-Tbis 12-inch steam 

chime whistle was in operation some 628 hours, and consumed about 
118 tons of coal. 

100. Boston, Jlfassach~~setts.-This first-class steam siren was in oper­
ation some 657 hours, and consumed about 78 tons of coal. 

116. Race Point, llfassachusetts.-This 12-inch steam whistle was in 
operation some 660 hours, aud consumed about 29 tons of coal. 

122. Gape God, .Massachusetts.-'rhis first-class Daboll trumpet was 
in operation some 761 hours, and consumed about 10 tons of coal. 

128. Pollock Rip light-vessel, No . 47, llfassachusctts.-Tbis 12-inch steam 
chime whistle was in operation some 1,064 hours, and consumed about 
115 tons of coal. 

132. Great Round Shoal light-vessel, No. 42, Massachusetts.-The boil­
ers of this ship were uisabled from July 1, 18!:15, and the whistle could 
not be used while she was on her station. Durmg the time relief light­
vessel No. 39 was on the Great Round Shoal station her steam whistle 
was in operation some 151 hours, and she consumed about 17 tons of 
coal. 

135. Nant~wket New So1~th Shoc~l light-vessel, No. 58, llfassachusetts.­
This 12-inch steam whistle was in operation some 1,137 hours, and con­
sumed about 135 tons of coal. 

150. West Ghop, Jlfassaclwsetts.-This 10-inch steam whistle was in 
operation some 526 hours, and consumed about 29 tons of coal. 

155. Vineyard Souncllight-vessel, No. 41, .illnssachusetts.-This 12-inch 
steam whistle was in operation some 526 hours, and consumed about 29 
tons of coal. 

EXPERIMEN'l'S WITH FOG SIGNALS. 

The following is au abstract of the report made to the Board by 
IM~ Maj. W. R. Livermore, Corps of Engineers, Uniteu States .Army, 
~engineer of the First and Second light-house districts: 

Early in the year some preparations for fog-signal experiments were made at 
Boston light. Last fall the temporary wg-8ignal building was removed to a more 
convenient location , on the eastern ~ide of the rain sheds, and was enlarged an<l 
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Secontl District. 

improved. An 8 by 8 inch Knowles air compressor was sot up in it also a small 
alternating dynamo to furnish current for experimental electrical sire~. 

Kites similar to those nBed at the Blue Hill meteorological observatory were 
prepared and t~sted. The necessary electrical connections were made to send up a 
telephone receiver to detect sounds in the upper air . A combined baro-thermo­
hydrograph, designed by Mr. Roteh, of Blue Hill, was made by Richard Preres, of 
=-~ri~,~ ~__r:aJ't?e. It i~ p_:o~osed to send this instrument up in the air in order to obtain 



uyurograynr.ueSigneu oy :nr. ftnt •· n. or m ue mn. w as ma tTe 1•;- R icnarJ Fr.·re~, of 
Paris, France. It is proposed to send this instrument up in the air in order to obtain 
au automatic recurd-of the IlTilteorOlogical conditions. 

Several hand ~trikers, to gi>e uniform blows of 50 foot-pounds on fog bells, were 
made in the machine shop at Boston for Xegro Island, Dice Head, Grinde! Point, and 
other lighr and focr-signal stations. The atl Yantages of this type are that the bell 
must Le struck each time with the same force. Tbe machine is simple in design, 
with parts ea~il~- repaired and duplicated. One bas been installed at the Cuckolds 
light-station, ::\Iaine, for more than a year and bas proved very satisfactory. It is 
used when the trumpet is disabled or when fogs come up before the trumpet is ready 
to blow. 

Duringtbe spring of 1895 an electrical striking apparatus, consisting of a hammer 
actnated by an electro-magnet. was installed in Portland Harbor, Maine, on the Stani­
ford Ledge bell buoy. The operating electric current was supplied through a sub­
marine cable by gravity cells at the Portland Breakwater light-station, about 300 
feet distant, and clockwork at the same place automatically mad\3 and broke the cir­
cuit at the desired intervals. The arrangement worked satisfactorily, but the blow 
was too feeble. 

'When the buoy was taken up in the fall the bell was transferred to the lantern 
deck of the light-house, and in .January was provided with au apparatus made at 
the Boston machine shop designed to strike the bell a heavier blow. Tbe arrange­
ment consists of a small motor, which, by means of a worm, a train of gears, cam, 
and bell crank lever draws the hammer arm back against the tension of the spring, 
releasing it once for every revolution of the cam. With the exception of the bam­
mer and hammer arm, tbe parts arc all inclosed in a weather-proof composition box. 

The power is supplied by a battery of cbloride accumulators in the light-bouse. 
They ba,·e gi Yen satisfaction, but the cells of the latest form, soon to be installer!, 
will probably be still better. A switch and rheostat on tho first floor of tbe light­
house admit of the control of tbe apparatus from that point. In 1\Iay, 1896, the 
striker was transferred to the buoy. The motor armature was supplied with a new 
commutator and brushes. Several other improvements were made on the machine 
to lessen friction. 

The composition box which contains the motor and gears was remodeled, so that 
now all parts of the machine are readily accessible. A new cam was designed, that 
the load on the motor might be constant. Further improvements are under consid-
eration . • 

In connection with i;be experiments with electrical sirens, six trumpet buzzers 
were purchased. These contain metallic disks, vibrated by an automatically inter­
rupted current. 

The pitch of a 4,000-pound bell of the ordinary type is rather too low for a fog 
signal, so a thicker one has betln cast gh·ing a higher pitcb. This bell stood 116,000 
blows of about 100 foot-pounds, and it is believed that the bell is capable of standing 
such blows indefinitely. It is to be installed at Pemaquid Point light-station, Maine. 

One 1,000-pound bell of the ordinary type was broken by 6,000 blows of 150-foot 
pounds each. Another 1,000-pound bell of another make, which bad been used a short 
tinliHI>t--the-G-uok-olds li-ght-statimry..was broken...b-y-12,160 blows of.,l5G.io.ot.-p.annds. 

A 10-iul'b chime whistle bas been testecl ~u comparison with an ordinary 10-inch 
whistle, with steam at 50 pounds pressure, but no exact measurements bave been 
made. 
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During the winter and spring the prmCipal work was the comparison of caloric 
and oil engines. 

The caloric engines tested were the old Ericsson 36-inch engine at Manana 
Island fog-signal station, and tho Rider engine at Cuckolds light-station, Maine. 
In the former a fresh supply of air is drawn m at every revolution. It is necessary 
to have the doors open in order to keep the fires, with the wiml in certain direc­
tions. The engine develops only a little O\•er 1 horsepower, whwh rs not sufficient 
for the work . 

The Rider engine differs in prinCiplt frolll the Ericsson in that the same air is used 
over and over, bemg passed from the power cylmder o\·er the fire box through a 
bundle of wire gauze into a supply cylmtler cooled by water and back again. The 
wire gauze alternate!> abstracts beat from the air an•l restore!> rt ao; it p;~s,;es thrOU::!h. 
The enc:iue rested wa• 1n .c:ood oonditon . bot it wa~ fo!lod lo be i=deon:Itt> f• 

The 011 en,;ir; 'tt:-tcd were or '""""' cla --e- , one derinn c: power i rnm th"' E;xpln•i"n 
of a mixture of kerosen e vapor and air in the cylmder, tL e other using kerosene as a 
fuel and steam as a motor power. They were each of a vertrcal t~· pe·. The compari­
son between the classes was made with tbe Hornsby Akroyd and the Shipman. 

The Hornsby pumps oil through an atomizer into a cast-iron hood placed on top of 
the power cylinder, where it mixes with the air drawn in at every second stroke. 
The mixture is exploded by the heat of the hood, which is kept bot by the explosion. 
Before starting, it is heated by a blast lamp. The water for coolmg the cylmder is 
supplied by a pump connected to the eugme. 

A Grob engme, belonging to the same class as the Hornsby, but requrring a lamp 
to keep the explosive chamber bot, was tested to some extent. It could not easily 
cle,·elop mGre than 1 horsepower. thonzh rate•l at:?! bors• power. 

The Sbipman euzine has a boiler of the wat~r-tube type, tt>-ted ro four time" 



to lessen friction. 
The composition box which contains the motor and gears was remodeled, so that 

now all parts of tho machine are readily accessible. A new cam was designed, that 
the load on the motor might be constant. Further improvements are under consid-

eration. • 
In connection with uhe experiments with electrical sirens, six trumpet buzzers 

were pun·hased. These contain metallic disks, vibrated by an automatically mter-

rupted current. 
The pitch of a .l.()00-pound bell of the ordinary type is rather too low for a fog 

signal, so a thicker on•: ha~ been cast gi>ing a hkher pitch. This bell stood 116,000 
hlows of about 100 foot-pounds, and it is belie>ed that the bell is capable of standing 
such blow,; indefinitely. It i' to be installf'd at Pemaquid Point light-~tation, )!aine. 

One 1,000-pouml bell of the ordinary type wa~ broken hy 6,000 blows of 150-foot 
pounds each. Another 1,000-pound bell of another make, which had been used a short 

'-----tim~he--Guck-olds light-sta.tiGJl.,-WaB brokeU-by~l2,160 blows oL15Q..funt-JlOllllils. , 
A 10-int'h chime whistle ha~ been tested iu comparison with .an ordinary 10-inch 

whistle, with steam at 50 pounds pressure, but no exact measurements have been 

made. 
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Second Dista·ict 

During the winter and spring the prmcipal work was the comparison of caloric 
and oil engines. 

The caloric engines tested were the old Ericsson 36-inch engine at Manana 
Island fog-signal station, and the Rider engine at Cuckolds light-station, :Maine. 
In the former a fresh supply of air is drawn mat every revolution. It is necessary 
to have the doors open in order to keep the fires, with the wind in certain direc­
tions. The engine develops only a little over 1 horsepower, whiCh 1s not sufficient 
for tho work. 

The Rider engine differs in prinCiplt from the Ericsson in that the same air is used 
over and over, bemg passed from the power cylmder over the fire I.Jox through a 
bundle of wire gauze into a supply cylm<ler cooled by water and back again. The 
wire gauze alternately abstracts heat from the air and restores It as it passes throng h. 
The engine tested was m good <"ondition. but it was found to be ina<lequnte for Its 
work It develops about one-third hor•epower. and Its action was •lcpendent on the 
duectiou of the wind. 

The Oil engines tested were of two classes, one deriving power from tho explosion 
of a mixture of kerosene vapor and air in the cylmder, tbe other using kerosene as a 
fuel and steam as a motor power. They were each of a vertical type'. The compari­
son between the classes was made with the Hornsby-Akroyd and the Shipman. 

The Hornsby pumps oil through an atomizer into a cast·iron hood placed on top of 
the power cylmder, where it mixes with the air <lrawn in at every second stroke. 
The mixture is exploded by the heat of tho hood, which is kept hot by the explosion. 
Before starting, it is heated by a blast lamp. The water for coolmg the cyhnder is 
snpplied by a pump connected to tho engme. 

A Grob engine, belonging to the same class as the Hornsby, but requuing a lamp 
to keep the explosive chamber hot, wrts tested to some extent. It could not easily 
develop more than 1 horsepon'er, though mted at 2+ horsepower. 

The Shipman engine has a boiler of the water-tube type, tested to four timeR 
the workmg pressure. 

A 1 horsepower Kane engine of the same type was teste•! in previons years. It 
wrts designed for a marine engine, being fitted to nse coal as welt as oil for fuel. 

The engines were first tested with the regular oil of 150 degrees used for lamps, 
and subsequently with oil of 115 degrees test. 

The following is a summary of the tests that have been made on the Shipman and 
Hornsby engines: 

Name of engine. 

Shipman, 2 horeepower: 
115 testoiL ..................................... . ·--· 

Do ... __ .. -· __ . ___ .. __ . ... __ . --. __ . .. -- _ .. __ .. __ . 
Do·-·---·-----·-·--··-----·----··--·---·---·---· 

150 test oiL.._ . . --- __ ... _ .. --- ___ ·--- _______ _ ._ ... __ . 
Do--·-·-·-----·--··----·----·-·-- .. --- --·-- .. ·-· 

115 test oiL._.-- .. __ .--.-.- ---_. _---_--·---- . __ ... __ . 
Hornsby, 3~ horsepower: 

115 test oiL. __ .... __ .. _______ .. __ _ .. _ .. ·----_. __ ..... 
Do ................. ·-··-·--- -- -· --- .. -----·--- -· 
Do --- .. - _ .... -- .. . _ .. __ .... -- _. -·- _ .. -- .. -. -·--. 

Horse- ~ Oil per I Water Boiler IRe,.olu-
power. honr. per hour. pressure. ·tiona. 

----------- ---
Quart•. Gallons. PoundB 

0. 076 2 3. 2 60. 2 291 
. 50 1.6 6. 2 63.3 404 
. 93 3. 5 7 91.4 397 

1.13 4. 4 8. 7 68.7 164 
1. 20 6. 4 9. 2 83.2 276 
1.64 4.3 12 98 395 

. 69 1.2 *46. 2 .......... 186 
1. 57 1.9 * 85.4 ---------· 234 
2.40 2. 5 * 51.1 ·--- ···--· 225 

*Water for cooling. 

The results of the tests so far made warrant the conclusion that oil-consnming 
engines have decided ad vantages over caloric engines using coal 'as fuel in weight 
and space occupied by the apparatus, in reliability of operation, and in cost of fuel 
and the space required for storing it. 



FOG-SIGNALS OPERATED BY STEAM OR HOT-AIR ENGINES. 

87, 88. Gape Ann, Massachusetts.-'rbis 10-inch steam whistle was in 
/ktl't operation some 550 hours and consumed about 37 tons of coal. 
~ 102. Boston light-vessel, No. 54, llfassachusetts.-Tbis 12-inch steam 

chime whistle was in operation some 656 hours and consumed about 72 
tons of coal; besides, for heating ship, etc., 68 tons in addition was 
used, making a total of 140 tons consumed. 

105. Boston, Massachusetts.-This first-class steam siren was in oper­
ation some 528 hours and consumed about 127 tons of coal. 

121. Race Point, Jlfassachttsetts.-Tbis 12-inch steam whistle was in 
operation some 592 hours and consumed about 26 tons of coal. 

127. Gape God, Massaclwsetts.-This first-class Daboll trumpet was in 
operation some 855 hours and consumed about 12 tons of coal. 

134. Pollock Rip l·ight-vessel, No. 47, Massachusetts.-This 12-inch 
steam chime whistle \vas in operation some 1,060 hours and consumed 
about 120 tons of coal; besides, for heating ship, etc., 38 tons in addi­
tion was used, making a total of 158 tons consumed. 

138. Great Round Shoal light-ve.~sel, No. 42, 1via.ssach1lsetts.-Tbis 10-
inch whistle, operated by compressed air, was in operation some 676 
hours and consumed 4,275 gallons of mineral oil in the engines. 

141. Nantucket New S01tth Shoal light-vessel, No. 66, Massachusetts.­
This 12-inch steam whistle was in operation some 1,058 hours and con­
sumed about 166 tons of coal; besides, for electric lighting, 268 tons in 
addition was used, making a total consumption of 434 tons of coal. 
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Second Dist. J'it~t. 

156. ·!·Vest Chop, Jlfassachusetts.-This 10-inch steam whistle was in 
operation some 595 hours and consumed about 33 tons of coal. 

1{)1. ·_f..i.J.wyard Sound light-vessel, No. 41, Massachusetts.-This 12-inch 
steam whistle was in operation 1,061 hours and consumed about 83 
tons of coal; besides, for heating ship, etc., 53 tons in addition was 
used, making a total of 136 tons consumed. 



FOG SIGNALS OPERA1'ED BY S1'E.A.M OR H01'-.A.IR ENGINES. 

/ i(()9- 85, 86. Cape Ann, Jlfassachusetts.-This 10-inch steam whistle was in 
~ operation some 602 hours, and consumed about 41 tons of coal. 

87. Ewdern Point, .il[assachusetts.-'rhis 4,000-pouud fog bell was in 
operation 513 hours, and consumed 422 gallons of mineral oil at a cost 
of about 8.69 cents per gallon. An oil-burning steam engine was 
installed December 31 1896. 

101. Boston light-ve~sel, No. 54, Jlfassachusetts.-This 12-inch steam 
chime whistle was in operation some 633 hours, and consumed about 97 
tolls of coal. 

104. Boston, JJiassach~tsetts.-This first-class steam siren was in oper­
ation some 802 hours, and consumed auout 53 tons of coal. 

121. Race Point, Massachusetts.-This 12-inch steam whistle was in 
operation some 552 hours, and consumed about 25 tons of coal. 

127. Cape Cod, Massach~tsetts.-This first-class Dauoll trumpet was 
in operation some 846 hours, and consumed about 13 tons of coal. 

135. Pollock Rip light-vessel, No. 47, .Massachusetts.-This 12-inch 
steam chime whistle was in operation some 1,013 hours, and consumed 
about 114 tons of coal at a cost of about 54 cents per hour. 

139. Gn!ctt Round Shoal light-vessel, No. 42, Massachusetts.-Tbis 
10-inch whistle, operated by au oil eugiue of 25 horsepower, was in 
operation some 923 hours, and consumed 3,842 gallons of mineral oil in 
the engines at a cost of about 36~ cents per hour. 

142. Nantucket Shoals light-vessel, No. 66, Massachusetts.-This 12-im:h 
steam whistle was in operation some 860 hours, and consumed about 1.JO 
tons of coal. 

157. West Chop, .Ll[assachusetts.-This H)-inch steam wllistle was in 
operation some 490 hours, and consumed about 30 tons of coal. 

162. Yineyard Sounll light-vessel, No. 41, J[assachusetts.-Tllis 12-inch 
steam whistle was in operation some 897 hours, and consumed about 85 
tons of coal. 
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165. Dumpling Rock, Massachusetts.-This Daboll trumpet was in 
operation 381 hours, and consumed 307 gallons of mineral oil. An oil­
burning steam engine was installed October 12, 1897. 

166. Butler Flats, Massachusetts.-This 4,000,pound fog bell was in 
operation 71 hours, and the oil-burning steam engine which worked it 
consumed 45 gallons of mineral oil. This station was established on 
April 30, 1898. 



Second District. 

FOG-SIGNALS OPERATED BY STEAl\! OR HOT-AIR ENGINES. 

/Iff R7-88. Cape Ann, 111assachusetts.-This 10-inch steam whistle was in 
~operation some 195 hours and eonsumed about 42 touR of coaL 

89. Eastern Point light-station, Massach1tsetts.-This 4,000-pound fog 
bell was in operation some 553 hours and consumed about 503 gallons 
of mineral oil. 

1()3. Boston light-vessel, No. 54, Jl!assachusetts.-This 12-inch steam 
chime whistle was in operation some 705 hours and consumed about 
120 tons of eoal, besides what was ueedetl for heating ship. In addi­
tion, 14 tons were used, making a total of 134 tons consumed. 

106. Boston, 11Iass.-This first -class steam siren was in operation some 
789 hours and consumed about 3~ tons of coaL 

124. Race Point, .iJla.ssachusetts.-This 1~-inch steam whistle was in 
operation some 830 hours and consumed about 36 tons of coal. 

130. Cape Cod, Massachusetts.-This first-class Daboll trumpet was in 
operation some 1,068 hours and consumed about 14 tous of coaL A. 
kerosene engine to operate the trumpet was installed in May. 

139. Pollock Rip light-vessel, No. 47, Jl1assachusetts.-This 12-inch 
steam chime whistle was in operation some 1,234 hours and consumed 
about 118 tons of coal; besides, for heating ship, etc., 9 tons in addi­
tion were used, making a total of 127 tons consumed. 

143. G1·eat Round fihoal light-vessel, No. 42, JIIassachusetts.-'rhis 10-
inch whistle, operated by compressed air, was in operation some 1,116 
l.Jours and consumed 4,54G gallons of mineral oiL 

146. Nantucket Shoals light-vessel, No. 66, 1liassachusetts-This 12-inch 
steam whistle was in operation some 1,273 hours and consumed about 
173 tons of co<tl; besides, for electric lighting and heating the ship, 291 
tons m addition were used, making a total of 464 tons consumed. 

16'1. West Chop, Jfassachusetts.-This 10-inch steam whistle was in 
operation some 559 hours and consumed about 32 tons of coaL 

166. Vineycwd Sound light-vessel No. 41, Massachusetts.-'fhis 12-inch 
steam wbistle was in operation some 1,243 hours and consumed about 
112 tons of coal; besides, for beating ship, etc., 20 tons in addition were 
used, making a total of l 32 tons consumed. 

169. Dumpling Rock light-station, Jllassachusetts.-This Daboll trumpet 
was in operation 862 hours and consumed 998 gallons of mineral oil. 

170. Butler Flats light-station, Massachusetts.-This 4,000-pound fog­
bell was in operation 385 hours and consumed 349 gallons of mineral 
oil. A. Stevens bell-striking machine was substituted for the Shipman 
oil engine in May, 1899. 
-. Relief light-t'essel No. 58, 1lfassachusetts.-This 12-inch steam 

whistle was in operation some .355 hours and consumed about 14 tons 
of coal. 



FOG-SIGNALS OPERATED BY STEA31 OR HOT-AIR EKGI~ER. 

90-91. Cape Ann, lJiassachnsetts.-'l'his 10-inch steam whistlP w·as 

I q()() iLn oneration about 617 hours and consumed some 38 tons of coal. 
~ 993. Eastern Point, lJ.fassachusetts.-'l'his 4,000 pound fog-hell was 

in operation about ±74 hours, and consumed 1-'0me J68 gallons of 
mineral oil. 

107. Boston lighi-1:essel, So. 54, lJiassaclzusetts.-'l'his 12-inch steam­
chime whistle was in operation about 506 hours, and consumed some 
126 tons of coal. In addition, 13 tons were used for heating ship, etc., 
making a total of 139 tons consumed. 

110. Boston, Massachusetts.-This first-class siren was in operation 
some 652 hours, and consumed about 31 tons of coal. 

1f28. Race Point, Massachusefts.-'l'his 12-inch steam whistle was 
in operation some 694 hour~, and consumed about 30 tons of coal. 

134. Cape Cod, lJ.fassaclmsetts.-This first-class Daboll trumpet was 
in operation some 8:-38 hours, and consumed about 419 gallons of 
mineral oil. 

143. Pollock Rip light-vessel, No. 47, lrfassarlwsetts.-This 12-inch 
steam-chime whistle was in operation some 802 hours, and consumecl 
about. 102 tons of coal. In addition, 8 tons were used for heatiug ship, 
etc., making a total of llO tons consumed. 

147. Great Rm~nd Shoal light-vessel, So. 42, Jfosscu-lwseffs.-This 
10-inch whistle, operated by compressed air, was in operation some 
1,073 hours, and consumed about -±,830 gallons of mineral oil in 
engine. 

150. Nantucket Shoals light-vessel No. 66, .Jiossachusetts.-'l'his 
12-inch steam whistle was in operation some 051 hours, and consumeil 
about 153 tons of coal. In addition, 293 tons were used for electric 
lighting and heating the ship, making a total of HG tons consumed. 

165. West Chop light-station, lJ.fassacht~setts.-'l'his 10-inch steam 
whistle was in operation some 669 hours, and consumed about Ji tons 
of coal. 

170. Vineyard Sonnd light-vessel No. 41, 1l.fassachnsetts.-This 12-
inch steam whistle was in operation some 852 hours, and consumed 
. 0 REPORT OFTHE LIGHT·HOUSE BOARD. HlOO. 
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ahout 81 tons of coal. In addition, 17 tons were used for heating 
ship, etc., making a total of 08 tons consumed. 

173. Dumpling Rock, 21.fassachusetts.-'I'his Daboll trumpet was in 
operation some 707 hours, and consumed about 1,099 gallons of min­
eral oil. 

-. Relief light-ussel No. 58, ll.fassachusetts.-This 12-inch steam 
"·histle was in operation some 264 hours, and consumed about 61 tons 
of coal. In addition, 15 tons were used for heating ship, etc., making 
a total of 76 tons consumed. 



FOG-SIGNALS OPERATED BY STEAM, CALORIC, OR OIL ENGINES. 

/(//) 1 90.-91. Cape Ann, Jl1assacl~7tsetts.-This 10-inch steam whistle was 
~in operation some 714 hours, and consumed about 48 tons of coal. 

92. Eastem Point, _Lf.litssachu;setts.-This 4,000-pound fog bell was 
in operation some 515 hours, and consumed about 495 gallons of min­
eral oil. 

108. Boston ligld-vessel, lVo. 54, .Massach7tsetts.-'l'his 12-inch steam 
chime whistle was in operation some 697 hours, and consumed about 
128 tons of coal. 

111. Boi·don, _L1Iasscwhusetts.-This first-class steam siren was in 
operation some 690 hours, and consumed about 44 tons of coal. 

129. Race Point, jlfassaclmsetts.·-This 12-inch steam whistle was in 
operation some 699 hours, and consumed about 31 tons of coal. 

135. Cape Cod, Jliassachusetts.-This first-class Daboll trumpet was 
in operation some 1,013 hours, and consumed about 508 gallons of 
mineral oil. 

144. Pollock Rip lig ld-vessel, No. 47, Jlfct.l'saclmsetts.-This 12-inch 
steam chime whistle was in operation some 1,038 hours, and consumed 
about 97 tons of coal. 

148. (],'ectt Ronnd Slwcrl ligld-vessel, No. 42, _i}fcrssacltusetts.-This 
10-mch whistle, operated by compressed air, was in operation some 
90'5i:wurs, and consumed about 3,940 gallons of mineral oil. 

157. Nantucket Slwals ligld-vessel, lYo. 66, lJ!Icrssach~tsetts.-This 12-
inch steam whistle was in operation some 1,345 hours, and consumed 
about 181 tons of coal. 

170. West Clwp, _11fcrssachusetts.-This 10-inch steam whistle was in 
operation some 619 hours, and consumed about 48 tons of coal. 

176. Vineyard Sound ligld-vessel, No. 41, J11Crssctcl~7tsetts.-This 12-
inch steam whistle was in operation some 825 honrs, and consumed 
about 86 tons of coal. 

179. IJum]Jling Rock, Jlfassachusetts.-This Daboll trumpet was in 
operation some 657 hours, and consumed about 889 gallons of mineral 
oil. 
-. Relief light-vessel, No. 58, _i}.fassach~tsetts.-This 12-inch steam 

whistle was in operation some 571 hours, and consumed about 81 tons 
of coal. 



FOG-SIGXALS OPERATED BY STEAM OR HOT-AIR ENGINES. 

/<'jdL91 and 913. Cap(} Ann. llfassaclwsetts.- This 10-inch steam whistle 
was in operation some 539 hours, and con~umed about 43 ton~; of coal. 

9J. Eastern Point, 3Iassaclwsetts.-This 4,000-pound fog-bell was 
in operation some 430 hours, and consumed about 500 gallon~; of min­
eral oil. 

109. Boston light-vessel, JYo. 54, .. Jfassaclt1tsetts.-This 12-inch steam 
chime whistle was in operation some 674 hours, and consumed about 
141 tons of coal. For heating the ship, etc. , some 16 tons in addition 
were used, making a total of 157 tom; consumed. 

1113. Bosto11. Mctssaclwsetts.-This first-class Rteam siren was in 
operation some 665 hours, and consumed about 52 tons of coal. 

130. Race Point, Jlfassaclnisetts.-Thi~; 12-inch steam whistle was in 
· operation some 539 hours, and consumed about 29 tons of coal. 

136. Cape Cod, 3Ict8saclwsetts.-This first-class Daboll trumpet was 
in operation some 958 hours, and consumed about 478 gallons of min­
eral oil. 

1413. Pollod: Rip Shoals light-1xssel, JYo. 73, i1fassachusetts, was 
establi:;;hed January 20, 1902. Thi~; 12-inch steam chime whistle was 
in operation some 332 hours, and consumed about 114 tons of coal. 
For heating ship, etc., 19 tons in addition were used, making a total 
of 133 tons consumed. 

144. Pollock Rip light-vessel, No. 47, .Massachusetts.-This 12-inch 
steam chime whistle was in operation ~;orne 802 hours, a11d consumed 
about 88 tons of coal. For heating ship, etc., 14 tons in addition were 
used, making a total of 102 tons consumed. 

11,15. G1'eat Round Shoal ligld-?•essel, No. 413, 3fctssachusetts.-This 
10-inch whistle, operated by compressed air, was in operation some 
1,066 hours, and consumed about 4:,382 gallons of mineral oil. 

151 . ..LYrmtud'et Shoals Ught-vessel, No. 66, .Mctssachusett8.-This 12-
inch steam whistle was in operation some 1,166 hours, and consumed 
about 186 ton~ of coal. For electric lighting, heating the ship, etc., 
336 ton;; in addition were used, making a total of 522 tons consumed. 

170. West Olwp, .Massachusetts.-This 10-inch steam whistle was m 
operation some 678 hours, and consumed about 45 tons of coal. 

176. Vineyard Sound light-vessel, No. 41, Massachu8etts.-This 12-
inch steam whistle was in operation some 1,008 hours, and consumed 
about 88 tons of coal. For heating the ship, etc., 18 tons in addition 
were used, making a total of 106 tons consumed. 

179. Du-n1pling Ro~k, _Dfctssachu8etts.-This second-class Dabol~ 
trumpet was in operat10n some 753 hours, and consumed about 57D 
gallons of mineral oil. . . . 

Relief ligAt-ves!Jel, .No. 58, Massachusetts.-Th1s 12-mch steam whis-
tle was jn operation some 506 h~urs, a_nd consu~ed ab.out 75 tons <;>f 
coal, besides for banked fire, heatmg sh1p, and mam engme, 98 tons m 
addition, making a total of 173 tons consumed. 



lltJ3 ---
FOG-SIGNALS OPERA'l'ED BY STEAM OR HOT-AIR ENGIKES . 

. 92-93 .. Cape Ann, JJfassachusetts.-This 10-inch steam whistle was 
m operation some _754 hours and consumed about 53 tons of coal. 
. 94. Ea?tern Pmnt, JJiassachusetts.-This 4,000-pound foO'-bell was 
m_ operat1?11 some 576 hours on a consumption of about 703 ~·allon" of 
mmeral ml. o ·· 

124. Boston light-vessel, Xo. 54, .Jfassachnseits.-This 12-inch st.eam 
chime whistle was in operation some 670 hours and consumed about 
138 tons of r~oal. 

127. Boston, 1lfassaclwsetts.--This first-class steam siren was in 
operation some !152 hours and consumed about 50 tons of coal. 

136. Race Point, JYiassachusetts.-This U-inch steam whistle was in 
oper·ation some 8Hl hours and consumed about 28 tons of coal. 

11/2. Cape CoLl, 1l[assachusetts._:__This first-class Daboll trumpet was 
in operation some 072 hours and consumed about -!87 gallons of min­
eml oil. 

1.48. Pollock Rip Shoals l-ight-vessel, So. 73, Jiassaclwsetts.-This 
12-inch steam chime whistle was in operation some 1,078 hours and 
consumed ahou1 237 tuns of_coal. 

150. Pollock Rip light-vessel, So. 47, Jiassct-ehuselts.-'l'his U-inch 
steam chime whistle was in operation 1,062 hours and consumed about 
118 tons of coal. 

154. Great Rowul Shoal light-1:essel, -'-Yo. 42, .11[cLssac7wsetts.-This 
10-ineh whistle, operated by compressed air, was in operation some 
1,019 hours, and consumed about 4,2-!1 gallons of mineral oil. 

157. ~Ycmfucket Shoals light-vessel, So. 66, 1lfassadwsetts .-This 
12-inch steam whistle was in operation some 99-! hours, and about 177 
tons of coal were consumerl. 

176. ·west Chop, J11assac7uLsefts.-This 10-inch steam whistlP was in 
operation some 70i3 hom·s, and consumed about -!-! tons of coal. 

182. rineyarrl SoLLncl (Sow ancl Pigs) light-vessel, No. 41, ~JJfassa­
clwsetts.-This 12-inch steam whistle was in operation some 000 hours, 
and consumed abont. 82 tons of coal. 

185. D111nplinf} Rock, Jfussachnsetts.-This first-class Daboll 
trumpet was in operation some 002 hours, and consumed about G25 
gallons of mineral oil. 

-Relief light-vessel, .No. 58, J1assachusetts.-This 12-inch steam 
whis1le was in operation some 31:? hours, and consumed about 81 tons 
() f (0()£_) l 



l<'OG-SIG~ALS OPim.\TED BY STB.nr OR IIOT- .. \lll EXGIKF.S. 

9.2 and 93. Cape Ann, JJ assach11setts.-This 10-inch steam "·histle 
was in operation 743 hours and consumed about 58 tons of coal. The 
fog-signal plant consists of locomotive-type boilers, Crosby auto­
matic clocks and whistle nlves, and 10-1nch whistles, all in duplicate. 
They run with 55 pounds pressure. 81 cubic feet of steam being used 
a second of blast. 

.?!,. Eastm·n Point, Jfassnchusetts.-This 4,000-pound fog bell was 
in operation 465 h01m;. and 55G gallons of mineral oil were used by 
the engine. The old Shipman engines which operated the fog bell 
were replaced by two 21-horsepower oil engines, and a cistern for 
::.toring rain water was provided. 

1B4. Boston light-vessel, No. 54, 11fassachusetts.-This 12-inch 
chime whistle was in operation some 637 hours, and consumed about 
124 tons of coal, besides which, for heating ship, etc., 11 tons in addi­
tion was used, making a total of 135 tons consumed. 

1B7. Boston, ilfass.-This first-class steam siren was in operation 
830 hours, and consumed 44 tons of coal. This fog-signal plant con­
sists of locomotive-type boilers, steam siren engines, and first-class 
sirens, all in duplicate. They use 55 pounds pressure and 60 cubic 
feet of steam a second of blast. 

136. Race Point, il!assachusetts.-This 12-inch steam ·whistle was 
in operation 666 hours and consumed 32 tons of coal. This fog­
signal plant consists of locomotive-type boilers, improYed automut1c 
clocks and whistle valves, all in duplicate, with one 10-inch and one 
12-inch whistle. They use 55 pounds pressure and 6± cubic feet of 
steam for a second of blast. 

142. Cape Cod, .1! assaclmsetts.-This first-class Daboll trumpet 
was in operation 961 hours, and 485 gallons of mineral oil was used 
by the engine. This fog-signal plant consists of 4-horsepower oil 
engines, air compressors and air tanks, all in duplicate, and a first­
class Daboll trumpet. They use 5 pounds pressure and 5.2 cubic feet 
of free air a second of blast. 

148. Pollock .. Rip Shoals light-vessel, No. 'Z3_, _lllassachusetts.-This 
12-inch steam chime whistle was in operation some 995 hours and 
consumed about 195 tons of coal, besides for heating ship, etc., 13 
tons in addition was used, making a total of about 208 tons consumed. 

150. Polloc/.; Rip light-vessel, No. 47, ... 1! assachusetts.-This 12-inch 
steam chime whistle was in operation some 756 hours, and consumed 
about 99 tons of coal, besides for heating ship, etc., 11 tons in addi­
tion was used, making a total of 110 tons consumed. 

154. Great Round Shoal light-vessel, ... Vo. 413, .l!assachusetts.-This 
10-inch whistle, actuated by compressed air, was in operation some 
996 hours, and about 4,036 gallons of mineral oil was used by the 
engine.· 

157. Nantuclcet Shoals light-vessel, No. 66, Llfassaclwsetts.-This 
12-inch steam whistle was in operation about 921 hours, and some 218 
tons of coal was consumed, besides, for heating ship, dynamo, and 
main engine, 343 tons in addition was used, making a total ot say, 
561 tons consumed. 

176. West Chop, "lfassachusetts.-This 10-inch steam whistle >Yas 
in operation some 863 hours and consumed about 49 tons of coal. 
This fog-signal plant consists of two locomotive-type boilers, steam 
engines, and two 10-inch whistles. They use 55 pounds pressure and 
77 cubic feet of steam a second of blast. 

182. Vineyard Sound light-vessel, No. 41, i1lassachusetts.-This 12-
inch steam whistle was in operation some 809 hours and consumed 
about 79 tons of coal, besides which, for heating ship, etc., some 14 
tons in addition was used, making a total of, say, 93 tons consumed. 

185. Dumpling Rock, Massachusetts.-This first-class Daboll trum­
pet was in operation some 746 hours, and about 653 gallons of mineral 
oil was used by the engine. This fog-signal plant consists of 4-horse­
po,Yer oil engines, air compressors, and air tanks, all in dt!}2licat~ 

and a first-class Daboll trumpet. They use 5 pounds pressure and 
~.G3 cubic feet of free air a second of blast. . . 
-. Relief light-vessel, No. 58, ill assachusetts.-Th1s 12-mch steam 

'"histle >Yas in . operation about 32? hou:s and co:r;snme~ some 146 
tons of coal, besides which, for heatmg slnp and mam engme, 78 tons 
in addition were used, making a total of, say, 224; tons consumed. 



FOG-SIGNALS OPERATED BY STEAM OR HOT-AIR ENGINES. 

/~ 90-[}1. Cape Ann, Llfassachusetts.-This 10-inch steam wh~stle was 
.,..,vv ____ .. 'in operation about 600 hours, and consum~d about 1!8 ton~ o£ coal. 
• 02. Eastem Point, Jfassaclwsetts.-Tlns 4,000-pound £og:-bell WH;S 

in operation sonw 4~5 hours, and about 208 gallons o£ mmeral 01l 
were used by the engme. 

11272. Boston light-t•essel, "' o. b4, .llassacliusetts.-'l11is 12-inclt 
chime whistle was in operation about 550 hours, and consumed some 
105 tons o£ coal. 

H25. Boston, Llfassachusetts.-This first-class steam siren was in 
operation about 50± hours, and consumed some 31 tons o£ coal. 

j'Jdj~ 134. Race Point, Jfassaclwsetts.-This 12-inch steam whistle was 
__ in operation about 613 honrs, and consumed some 37 tons o£ coal. 

140. Cape Cod, JJ assaclwsetts.-This first-class Daboll trumpet 
was in operation about 820 hours, and some 408 gallons o£ mineral oil 
were used by the engine. 

140. Polloc-1.· Rip Shoals light-1•essel, To. '73, Jfassaclwsetts.-Thi, 
12-inch steam chime whistle was in operation about 1,320 hours, and 
consumed about 21± tons o£ coal. 

148. Pollock Rip light-1•essel, i\'o. 47, Jfassachusetts.-This 12-inch 
steam chime whistle was in operation about 1,226 hours, and con­
sumed some 108 tons o£ coal. 

159. Great Round Shoallight-1•essel, .Yo. 492, Jfassaclwsetts.-This 
10-inch whistle, operated by compressed air, was in operation about 
1,117 hours, and some 5,261 gallons o£ mineral oil were used by the 
engine. 

155. Nantucket Shoals light-L•essel, 1Yo. (]{], Jfassaclwsetts.-This 
12-inch steam "·histle was in operation about 722 hours, and some 135 
tons o£ coal were consumed. 

17 4. lVest Chop, ill assach1tsetts.-This 10-ineh steam whistle was 
in operation about 022 hours, and consumed some 51 tons o£ coal. 

180. Vineyard Sound light-vessel, No. 41, Jfassachusetts.-This 12-
inch steam whistle was in operation about 831 hours, and consumed 
some 68 tons o£ coal. 

183. Dumpling Roclc, ilfassach1tsetts.-This first-class Daboll 
trumpet was in operation about 781 homs, and some 832 gallons o£ 
mineral oil were used by the engine. 

Relief light-vessel, No. 58, Jfassaclmsetts.-This 12-inch steam 
whistle was in operation about 370 hours, and consumed some 124 tons 
o£ coal. 



l'OG-81GX~\LS OPEll~\'rED Bi SJ EA.-.\1 OR 1101 ~S::IR J!._\ GI ... "i l~S. 

D0-01. Cape .lnn. Jfassaclwsetts.-This 10-inch steam whistle was 
in operation some 560 hours and consumed about 57 tons of coal. 

9.~ . Eastem Point, Jfassaclwsetts.-This ±,000-pound fog bell was 
in operation some 390 hours, and about 112 gallons of mineral oil 
were used. 

12.2. B oston light-vessel, .Yo. 54, Massaclwsetts.-This 12-inch 
chime \\·histle was in operation some 581 hours, and consumed abont 
125 tons of coal. 

1.?5. Boston, Jfass.-This first-class steam siren ''"a s in operation 
some 507 hours, and consumed about 37 tons of coal. 

134. Hace Point, Llfassachv setts.-This 1~-inch steam whistle was 
in operation some 507 hours, and consumed about 43 tons of coal. 

140. Oape Ood, 1lfassaclmsetts.-This first-class Daboll trumpet was 
in operation some 710 hours, and consumed about 356 gallons of min­
eral oil. 

146. Pollod.: Rip Shoals ligllt-t·essAl, .~Vo. 7'3, Massachusetts.-This 
12-inch steam chime whistle was in operation about 1,065 hours, and 
consumed some 213 tons of coal. 

148. Pollod Rip light-vessel, .Yo . . f/7, illassachusetts.-This 12-inch 
~=,team chime whistle was in operation some 1,016 hours, and consumed 
ab011t 93 tons of coal. 

152. GPeat Round Slloallight-?,essel, No . 42, Massaclwsetts.-This 
10-inch "·histle. worked bv comnre~t air . ''""" in oper"tion c;ome 916 
hours, and abont 3,513 gallons of mineral oil were consumed. 

r;.j .• Yanturkrt 8 hocds light-vcsse7 . .\'o. 66, M(lssaf'/iltsetts.-This 
---------~~- --------

12-inch steam whistle was in operation about 863 hours,. and some 
3± 7 tons of coal were consumed. 

17 4. 1V est Chop, JJJ assachusetts.-This 10-inch steam whistle was 
in operation about 1,0±0 hours, and consumed some 56 tons of coal. 

180. Vineyard Sounclligllt-vessel, No. 41, 111assaclmsett8.-This 12-
inch steam whistle was in operation about 747 hours, and con&umed 
some 7-! tons of coal. 

183. Dwnpling Roc!.:, Jfassaclmsetts.-This first-class Daboll 
trumpet 'Yas in operation some 713 hours, and some 639 gallons of 
mineral oil were used. 

Relief light-vessel, No. 58, JJ!assach~tsetts.-This 12-inch steam 
whistle was in operation about 64 hours, and consumed some 2-1 tons 
of coal. 

10(. The G.mves, illassaclmsetts.-This first-class Daboll trumpet 
was m operation about 347 hours, and consumed some 409 gallons of 
mineral oil. The fog-signal was established in November, 1905. 



/ FOG-SIGNALS OPERATED BY ENGINES. 

/ 7 (} 7. 9'2-93. C~pe .Ann, L1fassachusetts.-This 10-inch steam whistle was 
____}_____1___, in operation some 812 hours and consumed about 56 tons of coal. 

91;.. Eastern Point, .l11assaclmsetts.-This 4,000-pound fog-bell was 
in operation about 647 hours, and some 199 gnllons of mineral oil 
were used in running the small steam engine which operates the bell 
striker. 

No. 1'2/5. Boston light-vessel, No. 54, .Lifa-ssachusetts.-This 12-inch 
chime whistle was in operation about 870 hom·s and consumed some 
136 tons of coal. 

No. 110. The Graves, Lllassach1tsetts.-This first-class Daboll trum­
pet was in operation about 876 hours, and some 900 gallons of min­
eral oil were used in running the operating engine. . 

1'28-1'29. Boston, .l11ass.-This first-class steam siren was in opera­
tion some 824 hours and consumed about 44 tons of coal. 

137. Race Point, L1f assackusetts.-This first-class Daboll trumpet 
was in operation some 204 hours and consumed about 59 gallons of 
mineral oil in running the operating engine. 

1.1;.3. Cape Cod, Jfassachusetts.-This first-class Daboll trumpet 
was in operation about 1,020 hours and consumed some 512 gallons 
of mineral oil in running the operating engine. 

l.W Pollock Rip Shoals light-vessel, No. 73, .l11assachusetts.-This 
12-inch steam chime whistle was in operation about 1,361 hours and 
consumed some 231 tons orcoal. 

151. Pollock Rip light-vessel, No. 47, j]f assach1tsetts.-This 12-
inch steam chime whistle was in operation abont 1,367 hours and 
consumed some 110 tons of coal. 

157. Great Round Shoal light-vessel, No. 4'2, Massachusetts.-This 
10-inch whistle, operated by compressed air, was in operation some 
1,35.6 hours, and about 5,330 gallons of mineral oil were used by the 
engme. 

160. Nantucket Shoals light-vessel, No. 66, .l1!assachusetts.-This 
12-inch steam whistle was in operation about 1,134 hours, and some 
201 tons of coal were consnmed. 

180. 1V est Chop, j]J assachusetts.-This 10-inch steam whistle was 
in operation about 1,006 honrs, and consumed some 61 tons of coal. 

188. Vineyard Sound light-vessel, No. 41, JJiassachusetts.-This 
12-inch steam whistle was in operation about 983 hours, and con­
sumed some 89 tons of coal. 

191. Dumpling Rock, illassachusetts.-This first-class Daboll 
trumpet was in operation some 786 hours. and about 837 gallons of 
mineral oil were used by the engine. 
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General object (title of appropriation), and details and explanatioJJH. 

Fog sir~unl8. 
For n fi1g- sig-nal to hn placed at, t-ho outer light-hoiiHll in Bt~Hton 

Ba~·, Htatc of Mas,..achuHet.1s ......................... ___ ... . 
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scJs .... ·-·-·· ............................................. . 
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Hace Point, Cape Cod ...................................... . 
For a steam fog-signal at the Highlands, Cape Cod ........... . 

Fur fog-signals on light-ships at entrance to Vineyard Sound. { 
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Fog-siBnals - 2nd District . 

Spindles on the N.E.ledge of the Graves and Harding's 
ledge (March 3, 1851) 

An ~dditional appropriation was made for the same 
purpose Aueust 31, 1852 

$2,000 

e,ooo 
$8, 000 

1 

--------
I have not been able to get on the Graves rock to examine 

its structure; but, judging from the formation in the immed­
iate vicinity, I am Jed to the conclusion that it wruld not 
sustain the proposed spindle, nor does there- appear to be 
base enou~h to build a mere permanent beacon. Harding's ledge 
is still lower than the r;raves, ·and may have sufficient 
stability to hold a spindle; yet, so long as there is a doubt , 
I think it would be mvch better to expend the appropriati on 
in placing a bell buoy, with a bell of about three hundred 
pounds, at the Graves, and a triangle buoy at Harding's ani a 
fog-whistle at the Boston light. 

The f~-bell at Boston light, from its position, the con­
finement, or in proper deflection of the sound, or same other 
cause, is heard in storms but a few hurrl. red yards in the di­
rection of the channel of entrance; and it is believed that, 
independent of other· aids, a fog-whistle would better answer 
the purposes of navi c;ation. 

~ M M 
Respectfully submitted, 

C. A. Ogden, 
Major Corps of Engineers. 
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2d. Light-boats on our northeastern coast, particularly in Vineyard 
sound, Pollock rip, and Tuckanuck, should have larger bells, and should 7 
during thick fogs, fire gnns at stated intervals. 

NeedruT repairs to the fog-signals (bells) at Eastern Point, Cape Ann, and 
/f{~/1 Race Point have been made. 'l'he signal at Cape Ann (whistle sounded by 
- caloric engine) has been reported as being inefficient from wa11t of power. 

/~(pj- The various fog-signals in the district have received careful attention, and 
-- are now in as gooll condition as their character will permit. fJ..d..t. 04/':-

1 1 The fog-signals have been maintained in as thorough a state of efficiency as 
/ B'(p(() is consistent with their nature and without repair, except in the case of tl1e caloric 
- engine at Cape Ann, all, with this exception, being fog-bells ~truck by machinery. 

!!J3-. 
FOG-SIGNALS OPERATED BY STEA}£ OR llOT All~ ENG~ti'-

Gape Ann, .llassacltusettN.-~\...:,team fog-whistle. :L , 
Boston, Jlassaclwsctts.-_\u aa·-trumpet.. 

FOG-SIGNALS OPERA'l.'ED BY STEA:M OR llO'l.'-AIR ENGINES. 

Gape Ann.-Twelve-inch steam-whistle. 
Boston.-First-class Daboll air-trnmpPt. 
Race Point.-TwelYe-inch steam-whistle. 
Gape Go(7.-First-class Daboll air-trumpet. 
_\..ll of the abo,·e are iu good. condition. 

:l~~t/.-

FOG SIGNALS ON LIGHT-SHIPS IN VINEYARD SOUND. 

The entire commerce by sea between the East and New York and the 
South passes tllrough Vineyard Sound, and. depeuds ou the light-ships 
at "Pollock Rip," ou the eastern, and. the " Sow and Pigs Reef,'' at the 
western entranee, to guide tbem in entering atul leaviug the sound. 
In foggy weather these lights are not available and many disasters 
occur in consequeuee. 

'rhe Board therefore earnestly recommend. that an appropriation of 
$10,000 be granted for the purpose of putting fog-signals in these ves­
sels, wbtch rna~- be operated by steam or hot air. 

FOG-SIGNALS OPERATED BY S'I'EA:M OR HOT-AIR ENGINES. 2ct~,Uf 
Cape Ann.-Twelve-inch steam-whistle. 
Boston.-First-class Daboll air-trumpet. 
Race Point.-Twelve-iuch steam-whistle. 
Cape Go(Z.-First-class Daboll air-trumpet. 
Repairs more or less extensive have been wade at each of the stations, 

and a duplicate signal furnished at l~ace Poiut. 
An appropriation of 810,000 was made at the last session of Congress 

for the purpose of placing fog-sig·nals in tile light-ships tllat mark the 
entrances to Vineyard Sound., Massachusetts. Plans are now being 
prepared, and the signals will be put in place as soon as possible. 

l~OG-SIGXALS OPEUA'l'ED DY S'l'EA.:H OR llO'I'-AIR ENGINES. 

CaM Ann.-Twelve-inch steam-whistle. 
Boston li_qht.-Fil'st-clasR Dauoll trumpet. 
Race Point.-T\\·elve-iueh steam-\\'histle. 
Cape Cod.-First-elass Dauoll trumpet. 

24:~ 



p Fog- si wals, - "'m~ Dls t ·-.~ct . 

FOG-SIGNALS OPERATED BY STEAM OR. IIOT-AIR ENGINES. , }..; 

tl~u-cape Ann.-Twelve-inch whistle. 2 - . 
Boston.-First-class Dabol trumpet. 
Race Point.-Twelve-inch steam-whistle. 
Cape Cod.-First-class Dabol trumpet. 

The usual repairs required have been made at the above-named 
stations, and the machinery kept in good order. 

Pollock Rip ancl Vineyard Sound.-The fog-signals established on 
light-ships at these points have proved perfectly satisfactory. 

FOG SIGNALS OPElaTED BY STEAM OH H01'-AJR ENGTNES. ztf~ 

Cape Ann, ~liassachusetts.-Teu-inch ste11m-whistle. 
Boston, Massachusetts.-FirHt-<:lass Daboll trurupet. 
Race Point, .Jiassachusetts.-Tweh·e-iucb steam-whistle. 
Cape Cod, Massachusetts -First-class Daboll trumpet. 

There at·e <lnphcate fog-siguals at each of the auo\·e stations, lHlll all 
are in good working order. 

Pollock Rip light-ship, No. -!0.-Twelve-inch steam-whistle. 
Vineyard t:Juund light-s/tip, No. -!1.-First-class sireu, operated by !rot 

air. 
Tl!e two last-named fog-sigua!:o; continue to satis(y mariners, who uow 

run for the ligbt-sl!ips iu tue thickest weather witll perfect coufiueBce. 

FOG-SIGNALS OPERATED BY STEAM 

Cape Ann.-Ten-inch steam-whistle. 
Boston.-First-class Daboll trumpet. 
Race Point.-TwelYe-inch steam-whistle. 
Cape Cod.-F irst-class Daboll trumpet. 

OR HOT-AIR ENGINRS. 

2~~~ 

There are duplimtte fog-signals at all of t he above stations and a.re all 
in good working order. 

Pollock Rip light-ship No. -!2.- Firl'lt-clasH siren. 
Vineyar(l Sound li,qht-ship No. 41.- First-class siren. 
Both operated by hot air. 
These signals continue to give great satisfaction to mariners. 

FOG-SIGNALS OPERATED BY STEAM OR IIOT-AIR ENGINES. 

Cape Ann, Massachusetts.-;-Ten-inch steam-whistle. 
Boston, J[assachusetts.-Ftrst-dass Da\.JOll trumpet. 

Race Point .l[assrwhu~etts .-T\Teh·e-inch steam-whistle. 
Cape Cod :liassachusetts.-First-class Daholl trumpet. 
'fllere ar~ duplicate fog-sigrutls at all of tlte abo\'e st<ttions aml all are 

in ~ood wo_rking or<ler. 
Pollock Rip Light-ship Xo. 4~.-First-class Lot-air siren. 
Vineyard Sou11d [i_qht-ship No. -!1.-First-chtss hot-air siren. 
Tl!ese signals contimw to gi\·e great sati:-lfaction to mariners. 

l<'OG SIGXALS OPERATED llY STEA~I OR IIOT-AIR El\'GIXES. 

Cape Ann, Jlassachusetts.-Tcn-inch steam-whistles. 
Race Point, Jllassaclwsetts.-Twelve-inch steam-whistles. 
Cape Cod, Jliassaclwsetts.-First-class J)aboll trumpets. 
Boston, ,lfassach usetts.-First-class Da boll trumpets. 
There are duplicate fog-signals at all of the above statio us and all are 

in good working order. 
Pollock Rip Light-ship Ko. 43.-First-class siren. 
Vineyard Somu1 Light-ship Xo. 41.-First-class si1 en. 
Both operated bJ· Lot-air. Steam-signals slrould be substituted for 

these la!!t two. 

I .. 



p Fog-s· !11:' <• 
) ' - 2-.Hl D · st ~ ic- • 

l~OG·NlGXALN OPERATJ~D BY 8TJ<;A)I OH HO'I'-All~ EX<+IN~:-4. 

65. Cape Ann (Thatcher's Islanr1), o.tJ' Cape Ann, JI11ssachusetts.-Teu­
inch steam-whistle in <lnplicate, giving each minute a bhtst of S and a 
blast of 4 S<>conds, witll alternate internlls of 4 and 44 seconds. Ji8J. 77. Boston, on LittliJ Brezcster L~land, entrance to Boston Hal"bor J[assc~­

-· chusetts.-First-class Dnbollllot-air trumpet in duplicate with blasts of 
7 sPcouds, follow(•d by iuternls of 43 seconds. ' 

83. R11ce Point, northwesterly point of Cape Cod, Jlassa,.lwsetts.-Twel n~­
inch steam-wllistle in duplicate, giving blasts of 4 secowh; at intPITals 
of R and 4-4 seCOil(l~. 

HH. Cape Cod (Ili[!hlands, Truro), J[assachusetts.-Fir;;t-clas.;; ])aboll 
trumpet, giving blasts of 8 seconds at interyals of 30 seconds. 

FOG·SIGXALS OPERATED JJY STEA::II OR IIOT-AIR EXGIXES. 

63, 66. Cape Ann, on Thatcher's bland, Jlassach usetts.-A 10-inch steam 
wllistle, in duplicate. /1'1%. 77. Boston, on the north sirle of the 1fwin entrance to Boston Hm·bor, 

~'1liassaclwsetts.-A first-class Daboll trumpet, in duplicate. 
83. Race Point, on the nortlucest point of Cape Cod, Jfassachusetts.-A 

1~-inch steam whistle, in duplicate. 
80. Cape Cod (Hi[!hlanrls). on the northeast side of Cape Cod, Jllassa­

chusetts.-A first-claRs Daboll trumpet. 
fl3, 117. Pol!ock Rip anrl Yineyard Sound Light-ships, Jlassachusetts.­

team fog-whistleR. 
FOG-SIGNAL REPAIRS. 

6.), fiG. Cape Ann, Jlas8ctclwsetts.-Tlre whistle-pipes were furnished 
witll JW\Y c.Jlllars at the junction of the )i les "'ith the roof of the builll· 
ing: Tlle feed-pumils were repaired am a new ( ranght-p1pe from tlle 
reser>oir was laid; the fnrnace door and hand-hole plates of tlle south 
signal were repaired. 

67. Eastem Point, J[assaclncsetts.-The 1,000-pound fog-bell waR re­
mond and one of 2,100 pounds substituted, and the machinery was 
repaired. 

76. Jiinot's Ledge, J[assaclwsetts.-The fog bell machinery was repaired. 
77. Boston, Jlassaclwsett~J.-Some slight repairs were made on the 

engines and one of tlle smoke-pipes. 

18. Xan·ozcs,. assachusetts.-The weight-box of the fog· bell macllinery 
was refastened. 

83. Race Point, Jllassachusetts.-The west fog-signal boiler was fur­
nished with new tubes. 

89. Cape Cocl, J[assachusetts.-The outer end of the trumpet was re­
paired by patching. ' 

115. Holmes's Hole ("West Chop), Jiassachusetts.-A new fog-signal was 
established at this station. It is a 10-inch steam "histle, in duplicate. 
Tlle boilers and machinf'ry, brick cistern, and fnel bins are in a frame 
building 32 feet square. The roof surface not being quite sufficient for 
the needed :supply of fresh water, the additional quantity required is 
furnished by a tubular "ell witllin the building, dri,·en 30 feet deep. 
A one and a half story frame dwelling was erected for the keeper, and 
the signal was put in operation on tlle 1st of December, 1881. 

On board the Pollock Rip and nneyard Sound light-ships there are 
duplicate boilers, but single whistles. Tlle increased safety to naviga­
tors, by reason of tlle cllange to steam whistles, iu the fog-signals of tllese 
yessels is almost incalculable. 

Tlle steam fog-whistles of this district consume, altogether, about 450 
tons of coal each year. 

3 
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FOG-SIG~ALS OPERATED BY STEA.::II OR HOT-AIR EKGINES. 

65, 66. Cape Ann, on Thaicher' s Island, off Cape Ann, JJ1assachusetts.­
Jm Ten-inch steam-whistle in duplicate. The north boiler was retubed, 

.;,..::.._:..;. new safety-valve put in, and engine refitted. The st~am pumps, valves, 
and connections of both signals were repaired and repacked. Thirty­
four feet of rubber hose, with couplings and connections, and two sets 
of grate-bars were furnished. The coal-car was fitted with new journals. 

77. Boston, on north side of main entmnce to Boston Harbor, Massa­
clmsetts.-The roof of the fog-signal building was reshingled and the 

machinery put in order. 
83. Race Point, on northwest point of Cape Cod, )jfassachusetts.-Twelve-

inch steam-.;histle, in duplicate. A new water-tank and smoke-pipe 
were furnished for the west signal. The east boiler was retubed and 

machinery repaired. 
89. Cape Cod, (Highlands,) onnm·theastsideof Cape Cod, )jfassaclmsetts.-

First-class Daboll trumpet. New sheet-iron casings, supply cross­
heads, brasses for slides of working piston, and cross-head pins and 
rollers were supplied, and the machines thoroughly repaired. One 
rock-shaft was renewed and three oil-gauges furnished. 

95. PollockRipi.tight-Ship, No. 42, off Chathwn, JJfassachusetts.-Twelve­
inch steam-whistle. 

115. Holmes's Hole, (West Chop,) on west sicle of Vineyard Haven Har­
bor, JJ.fassaclmsetts.-Ten-inch steam-whistle, in duplicate. Four glass 
water-gauges were furnished. 

118. Vineyard Smmd Itight-Ship, No. 41, near the rocks called Sow and 
Pigs, JJ1assachusetts.-Twelve-inch steam-whistle. 

There are duplicate signals at each station. All are in excellent 
order. The Daboll trumpet at the Boston light seems to fail when most 
needed to indicate the locality. The reasons for this failure are not 
easily given, nor can it be determined, readily, why the signal is occa­
sionally heard at great distances and then lost until almost up with the 
light. There were similar complaints at Pollock Rip and at Vineyard 
Sound light-ships, which had the same machines. With the substitu­
tion of steam-whistles at these points, complaints have ceased. 'rhere 

are two boilers and one whistle on each of the two light-ships, No. 41 
and No. 42. The annual consumption of coal is about 120 tons on each 

vessel. 

4 
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FOG-SIGNALS OPERA'l'ED BY tWEA~I OR HO'l'-AIR ENGINES. :2_'!: ~.«.!. 
H±, G5. Cape Ann, on Thatcher's Island, o.tf Crtpe Ann, Jlfassrwhusetts.­

Ten-inch steam whistle in d uplicate. 'flte t ubes of tlle south boiler were 
/ iffl.. calked. The engines of both signals were overllauleu and repaired; 
~tlle steam pumps, valves, and connections of both signals were repacked; 

22 feet of r ubber bose witll couplings and connections, and four glass 
gauges were furnished; and the ceiling in the south whistle-house was 
replastered. 

~ 7. Boston, on Little Breu·ster Island, north side of main ontn· entrance 
to Boston Hm·bor, Jhmwelwsetts .-A 11ew frame fog-signal bon;:;e, 20 by 
30 feet, was built for a 10-incll steam wllistle anu a sire11, wllich 'vere set 
up to detenuiue whicll is tlle better signal. Tlle 10-inch steam wllistle, 
which is now in use, gi>es two blasts of 5 seconds' duration per minute 
with alternate intenals of 10 anu 40 seconds. The characteristics of 
the large Dauoll trumpet were made the same as tho:-;e of the whistle . 

A trench 245 ±'eet long was dug· from The wllistle-honse to the wells, 
and a lead pipe was laid in it. 

83. Race Point, on northu:est point (~f Cape Cod, .J[assaehusetts.- Twelve­
iuch steam whistle in rluplicate. 'fhe west boiler recei ,-ed 15 new tubes 
and the machinery was repaired. A new boiler was pnt in this whistle­
house, and the hou:-;e was painted wliite. 

89. Cape Corl (Highlands, Truro), on the northeast side of Cape Coil, Jlas­
saehusetts.- First-class Daboll trumpet. }'[ew grate-bars and linings 
were fnruished for each of thP three 24-incll caloric engines, and tlle 
machinery was thoroughly OYerhanled and put iu good order. 

115. Holmes's Hole (West Chop), on west sirle of.T'ineyard Haven Harbor, 
J[assachusetts.-Ten-inch steam whistle in duplicate. The ehimney was 
built 5 feet higher to give a better draft. A No. 1~ Blake pump, 31 
feet of linch lead pipe and conplings, also 20 feet of iron pipe for tlle 
inspirator, were furnished, aml the whistle-valYes and inspirator were 
repaired. 

FOG-SIGNALS OPERATED BY S'l'EAM OR HOT-AIR ENGINES. 

64, 65. Cape Ann, Massachusetts.-This 10-inch steam-whistle was in 
tl-11.-. 6i~A.. operation 527 hours. . 

'"i"· 77. Boston, Massachusetts.-This signal, consisting, temporarily, of a 

~~ 10-inch steam whistle, a first-class steam siren, and a first-class Daboll 
...__ trumpet, was in operation 728 bours and 30 minutes. 

No'l'E.-It having been ascertained by careful experiment that the 
steam siren is the best fog-signal for this station, the Daboll trumpet 
and the steam-whistle will be removed and another steam · siren, a du­
plicate of the first, will take their place. 

83. Race Point, 1llc~ssachusetts.-This 12-inch steam-whistle was in op· 
eration 1,320 hours. 

89. Cape Cod (Highlands, Truro), Massachusetts.-This first-class Da­
boll trumpet was in operation 1,012 hours. 

95. Pollock Rip light-ship No. 42, Massachusetts.-This 12-inch steam· 
whistle was in operat.ion 1,181 llours. 

115. Holmes's Hole (West Chop), Jlfassachusetts.-This 10-inch steam­
whistle was in operation 802 hours. 

118. Vineyard Sonnd (Sow and Pigs) light-ship No. 41, nfassachusetts.­
This 12-inch stearu-whistle was in operat ion 790 hours and 42 minutes. 

5 
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FOG-SIGNALS OPERATED BY STJ!;.ill OR HOT-AIR ENGINES. 

thr · ~· 64, 65. Oape Ann, Massachusetts.-This 10-inch steam-whistle was in 
/ !'8'/P operation about 494 hours. 
___ , 77. Boston, Massachusetts.-This 10-inch steam-whistle was in opera-

tion about 658 hours. 
83. Race Point, Jf(fssachusetts.-Tbis 12-iuch steam-whistle was in 

operation about 1,053 hours. 
89. Oape Cod (Highlands, Truro), Massachusetts.-This first-class Da­

boll trumpet was in operation about 1,048 hours. 
95. Polloclc Rip light-ship, No. 42, Jlfassachusetts.-This 12-inch steam­

whistle was in operation about 889 hours. 
116. Holmes's Hole (West Ohop), 111assachusetts.-This 12-inch steam­

whistle was in operation about 649 hours. 
119. Vineyard Sound (Sow and Pigs) light-ship, No. 41, Massachusetts.­

This 12-inch steam-whistle was in operation about 1,075 hours. 

FOG-SIGNALS OPERATED BY STEAJ\1 OR HOT-AIR ENGINES. 

GG, 67. Cape Ann, Massachusetts.-T!le 10-inch steam-whistles, in du­
plicate, were in operation 772~ hours. 

79. Boston, Massachusetts.-Tbe first-class steam-sirens, in duplicate, 
were in operation 820 hours. 

85. Race Point, Jlfassachusetts.-The 12-inch steam-whistles, iu dupli­
cate, were in operation 871 hours. 

91. Oape Cod (Highlands, Tmro), Massachusetts.-The first-class !)a­
boll trumpets, in duplicate, were in operation 1,060 hours. 

!)7. Pollock Rip light-ship, No. 42, 11Iassachusetts.-The 12-inch steam­
whistles, in duplicate, were in operation 1,266 hours. 

118. Holmes's Hole (West Ohop), Jlfassachusetts.-The 1?.-iuch steam­
whistles, in duplicate, were in operation 753 hours. 

121. Vineyat·cl Souncl (Sow and Pigs), light-ship, No. 41, 11Iassaclntsetts.­
The 12-inch steam-whistles, in duplicate, were in operation 1,062 hours. 

FOG-SIGNALS OPERA1'ED BY S'l'EAl\I OR HOT-AIR ENGINES. 

G6, Gl. Oape Ann, .Jiassachusetts.-T!le 10-inch steanHvllistles, in du­
plicate, \Yere in operation about 731 hours, consuming 71,!>03 pounds of 

coal. 
79. Boston, J[ass.-Tlle first-class steam-sirens, in duplicate, were in. 

operation 856 hours, consuming 92,850 pounds of coal. 
86. Race Point, 1lfassaclmsetts.-Tbe 12-inch steam-whistles, in dupli­

cate, were in operation 756 hours, consuming 64-,225 pounds of coal. 
92. Cape Ood (Bigltlands, Truro), .1Jassaclwsetts.-The first-class Da­

boll trumpets, in duplicate, were in operation about 937 hours, consum­
ing 22,793 pounds of coal. 

!)8. Pollock Rip light-sldJJ, ~No. 4:!, lllassaclwsetts.-'Jlle 12-inch steam­
whistles, in dnplicate, were in operation 1,2!30 hours, consuming 142,!)20 
pounds of coal. 

119. West Chop, Jliassaclncsetts.-'Jbe J2-inch steam-whistles, in lin­
plicate, were in operation 517 hours, consuming 40,417 pounds of coal. 

122. Vineym·d SMmd (Sow and Pigs) l'ight-ship, No. 41, 11Iassachusetts.­
The 12-inch steam-whistles, in duplicate, were in operation 933 hours, 
consuming !)3,040 pounds of coal. 

6 
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FOG-SIGNALS OPERATED BY STEAM OR H01'-AIR ENGIN_ES. ~t{;c:;j}~t:)_ 
a.... .CR."", 69, 70. Gape Ann, Massnchusetts.-The 10-inch steam-whistle was in 

vllf" operation 699 hours and consumed about 34 tons of coal. 
/iff. 82. Boston, Massachusetts.-This first-class steam-siren was in opera­

tion 868 hours and consumed about 52 tons of coal. 
89. Race Point, Massachusetts.-Tbe 12-inch steam-whistle was in op­

eration 744 hours and consumed about 31 tons of coal. 
95. Gape God (Highlands, Truro), Massachusetts.-'fbe first-class Da­

boll trumpet was in operation 799 hours and consumed about 8 tons of 
coal. 

101. Pollock Rip light-ship, No. 42, Massachusetts.-This 12-inch steam­
whistle was in operation 1,330 hours and consumed about 79 tons of 
coal. 

122. West Chop, JJiassachusett.~.-The 10-inch steam-whistle was in 

operation 486 hours and consumed about 22 tons of coal. . 
125. Vineyard Sound light-sh·ip, No. 41, Ma.~sachusetts.-Tbe 12-inch 

steam-whistle was in operation 1,060 hours and consumed about 80 tons 
of coal. 

There are duplicate signals at each of the above-named stations. 

FOG-SIGNALS OPERA'fED BY STEAM OR HOT-AIR ENGINES. 

70, 71. Gape Ann, Massachusetts.-This 10-inch steam-whistle was in 
operation 578 hours and consumed about 34 tons of coal. 

83. Boston, Massachusetts.-'fhis first-class steam-siren was in opera­
tion 829 hours, consuming about 58 tons of coal. 

90. Race Point, Massachusetts.-The 12-inch steam-whistle was in 
operation 811 hours and consumed about 36 tons of coal. 

96. Gape God (Highlands, Truro), Massachusetts.-'fhis first-class 
Daboll trumpet was in operation 641 hours, consuming about G tons of 
coal. 

102. Pollock Riplight-vessel,No.4-:. ,Massachusetts.-Tilis 12-inch steam­
whistle was in operation 1,033 hours and consumed about 68 tons of 
coal. 

124. est Chop, Massachusetts.-Tilis 10-inch steam-whistle was in 
operation 479 hours, consuming about 23 tons of coal. 

127. Vineyard Sound light-vessel, No. 41, Xassach1tsetts.-Tue 12-inch 
steam-whistle was in operation 770 hours and consumed about 57 tons 
of coal. 
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