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M 26/306 WAR DEPARTMENT EDA/ T
UNITRD STATES ERGINEER OFPICE
Becond Distriot, New York Oity
Room 707, Ammy Building, 39 Whitehall S%.
New York, N.TY.
April 28, 1915.

FProm: The Board on Standardization of Eleotrical Wirimg and Pixtures for
Seccoast Defenses.

To: The Chief of Engineers, U.J.Amy.

Subjects Submits report.

l. The following report, superseding that rendered Ogtober 3, 1911, is
sabmitted.

2. The Board was constituted by the following order:

"Spegial Orders) War Department,
No. 56 ) Office of the Ohief of Enginmecrs,
Washington, October-11, 19095.

in order to standardize electrical wiring and fixtures in Sea-
coast Defenses, a Board of Officers of the Corps of Bngimeers 1is
hereby constituted by the anthority of the Secretary of War to
mset at the call of the Senlor Eember at such point as may be select-
ed by him amd properé detailed imstructions and specifications for
all wiriag and fixtures for mae in the batteries.
Detall for the Board
Colonél Solomon W. Roessler
Lieutemant Colonel Baward Barr
Lientenant Colonel Harry Taylor
Oaptain Hubert L. Wigmore, Recorder.
Upon 4he completion of the duty asaigmed them the members of the
Board will return %o their proper statioms.
The travel directed is mecessary iu the military service.

By command of the Chief of Emgineers:

Yrederic V. LbNt.
Qolenel, Corps of Engineers."

3. Ths first meeting wae Meld on December 21, 1909. Notice of this meeting
had been given to promiment firms in the vicinity eof New York (Oity who were knowa
to be spgaged in the mammfnoture of such articles as the Poard had beon directed
0 oconsider, with am idfivitation to be represented at the hearing and to be prepered
to sudmit verbdally or im writiag any views they desired to express wpon the sub-
Jects mader consideration. A mumber of firms responded %o this invitation, and
by verbal statememts followed by commmicatioms in writimg, gave the Board the
banefit of their experienmce in their special lines of work. After the hearing
the Poard canvassed the informaticn which 1t had obtained at the hearing and from
comounications from other district officers, and decided upom the particular
articles and material which should be considered under the $erms of the convening
order. After agreeing upon & subdiviaion of the labor among the individual mem-

bers, the Board sdjourned to mect 2t some future date.

4, 'The mext meeting was held on Junme 14, 1910, dy which date samples of some
of the eleatric fixtures had been obtalmed upom which 1t was necessary that the

full Board should pass.



6. The third meeting was held on December 17, 1910, This was intended
%0 be a fimal meeting, but owing to defects which had been discovered in some
of the designs and samples submitied, and to the omission of the ilmportant
platform light fixture which is intended %0 replace the temporary fixtures
which have been srected at a munber of points, a fomrth meeting held on May 6,
1911, was necessary. 4t this last meeting complete drawings and specifica-
tions wers suimitted by the individual members and temtatively adopted by the
full Board. Simce that date some changes have been made in the plugging-in
device. A new design of the emplacement panel box has beca prepared so as
te permit the uso of commercisl sizes of pansl switches. Om Ootober 3, 1911,
detail dravings in 36 sheets, were submitted to the Chlef of Engimeers, and
have since beenm 1ssmed to Distriot Emgineer Officers (E.D.73171, Pebruary 26, 1914).
large guantities of the fixtures adopted by the Board have beem purchased since
the above date, and from time to time slight modifications in design have besn
made. ‘The following additional drawings are forwarded herewith, viz:

Additional sheet 37; Lighting of Range-Data Boards.
» m 38: Half shade for niche lights on gun platforms.
" »  39; Plug for type X outlets.

Oa Pebrmary 16, 1915, a tracing wao submitted to the Chief of Engimeers, showing
an adapter coupling for type X ountlets; this trecing is numbered: "Additiom:l
Sheet 13X." The above four additional sheets, together with the 36 sheets re-
ferred to above, form the complete set of detall drawings to accompany this re-
port, and it is recommended thet they be adopted 2as standard for use in all sea-
coast fortifications.

6. The drawings which form part of this report (forty im mumber) detail only
those parts which ure of special design. Cammercial articles are desigmated by
catalogue mumber or are otherwise indiceted with suffic lent clearness to avoid
misunderstanding. The drawings are designed to be complete workimg drawings of
the several srticles shown upon them. It is intended that the shests for any
specified article should be sent with the specifications calling for propomals for
that article.

7. If purchases are made separately by district offices a large mmber of
prints will be reguired. If the purchases are made through some one office
centrally located, the mmmber of prints required will be very greatly reduced.
It is the opinion of the Board that it wounld be advantageous and economical %o
mmke all purchases for 2 particalar class of meterial through the agemcy of
ome office. OCircular letter of February 26, 1914 (E.D. 73171) states that the
fixtures describded herein will be purchased by the BEngineer Depot, Weshington
Barracks, D. C., for issue to District Engineer Officers. A complete set of
limit ganges for all screwed parts of fixtures,to insure perfect iaterchange-
adility of all similar parts, has been purchased and is in the custody of the
Distriot Engineer Officer, SECOND DISTRICT, New York City. These gauges are
for the uee of Engineer Depariment imspectors, and are mot to be loaned to marm-
facturers. Without such limit gauges i1t is practically impoesidle even with
mezmfacfurers of undoubted repute %0 sccure perfect fit. The value of swmh
goeuges will be more apparent whem it 1s aesired to renew worn or broken parts

of fixtures in place.

8. The subject matter under consideration is divided iato four topics, marked
respectively "A," "B," "C," amd "D."

OI‘"

SPECIAL RULES FOR DISTRIBUTIOR OF LIGHT AND POWER

IN NEF AND REPAIR "ORK

(1) Im the comstruction of mew and rewiring of old batteries, the mains for
each bittery should be led %0 a central feeder panel or svwiteh-board.
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{2) 1n comstructing mew and rewiring old betteries feoder pamels for dis-
tributing light and power should be installed at, Or olose to, each battery,
and should be placed im the most oconvenient locatiom, having in minmd the pos-
sible future installation of reserve gemerating sets.

(3) In rewiring old emplacements and comstructing new batteries, the gensr-
&l scheme of 1light and powsr distribution shown diagrammatioally om Sheet 35,
and the detailed layout for a twelve-inch emplacement given on Sheet 36 should
be followed as closely &8 practicable. In rewiring ¢ld bdatteries of all cali-
bres and of varying designs, the general idea to be followed cam be inferred by
the local officer from the Bheets 35 and 36.

(4) OComduits should not be used for local distribution im emplacements
where they cam be avoided.

(6) All wires leading out from the emplacement switohboard should be exposed
as far as possible.

{6) Armored cable should be mused for all exposed wiring amd lead covered
cable for oonduits.

(7) All lighting wires for emplacement distributiom will be of No. 12 B.
and S, gauge (81 mils).

{8) Exposed wires will be held from ceilings or walls by ocable hangers, to
permit the application of preservative coatings.

(9] sSmap switoh and plugging-in boxes imtroduce more points where grounds
may ocour and should be used only where they camnot well be dispensed with,

{10) Baoh emplacement should have 1ts own switch pamel box. Two boxes may
be used when the mumber of cirouits exceeds the mmuber of switoches im the largest

box shown on drawings (sheets 1 to 4).

(11) A single branch lighting circuit may have as much as a 6-ampere load,
but not more.

(12) All fixtures for imside or outside lighting about emplacaments should
be of the approved atandard watertight types.

(13) Sheet 34 shows a type plan for the distribution of power to the several
groups of batteries from & central plant as a guide %0 distriot officers in
plamning & suitabdble layout for any partiounlar lecality. Searohlights may be con-
nected with the central plamt whem the conditions are favorable, and minor nnits
under favoresble conditions mey be comnected direct %0 the cemtral plant instead

ef through the switch-board of & me jor unit.

-
JAMP PIXTUZS AND THRIR ACCESSORIES
and

C PANEL BO

In designing the lamp fixtures and their comnecting parts, the members of
the Board hsve had the benefit of their owvn recent experiemce on fortification
work and of suggostions from other diatrict officers as well as from firms en-
gaged in the mamufacture of similar articles, The designs are simple and sub-
stantial in construction amd gemerous in dimensions as experiemce has dictated,
tut mot costly. Some parte of the fixtures are commercial articles and as many

- -



such as possible have been used, special designs bPeing limited to those parts
for which comsercial designs were not deemed suitable.

The lamp boxes and other bromze castings in this class of materisl are to
be made of a composition metal, as follows:

Copper «....... not less tham 84%

!1n Sass s anse " " L m
md ®% sassensae . " "1.3
Balance - zinc.

The exact proportions of the ingredients, subject to the above inferior limits,
being left to the discretion of the mamufacturer.

This composition makes & smooth, tough casting, meohines sasily and takes a
cleam thread. Castings purchased under these specifications bave been satis-

factory.

The parts included under the above heading are more specifically desoribed
as follows:

OEILING IAMP FIXTURE

The assambled parts are shown om Sheet 6. The complete fixture coneists
of lamp receptacle and lamp (Sheet 5); box (Sheet 6); oover (gheet 7);
guard (Sheet 8); globe (Sheet 9); gaskets (Sheet 10) and from ome to four
type "X" outlet couplinge (Sheet 13).

WALL IAMP FIXTURE

The box for the wall fixture is shown om Sheet 295. The parts reguired to
complete the fixture are the same as for the celling fixture and are shown on
Sheets 5, 7, 8, 9 and 10,

PIATFORM LIGHT FIXTURE

Sheets 30 to 33 inclusive show the details of the special parts of a plat-
form light fixture which ls designed to be placed under the hamrd rall along the
rear of loading platforms of 8", 10", 12" and 14" gun emplacements, Sufficient
amount eof light will be obtaimed by three such fixtures for the 87, 10" and 12"
emplagemente of the older type, and by four fixtures for the 12" and 14" emplace-
ments of the latest type. The parts reoculred to complete the lamp fixture
proper are shomn om Sheets 5, 7, 8, 9 amnd 10.

PORTABLE BAND LAMP

Sheets 27 and 28 illustreate the hamdle, hood and guard of a portable hand
lamp, which with the other parts indicated om Sheet 27 make the complete lamp,
plug and box cover of the type shovm on Sheet 15 &re used with this lamp.

PLUGGING~IN BOX

It includes the standard box (Sheet 6); cover gasket (Sheet 10); type "I"
outlet ocomplings; special cover, receptacle, aad plug as illustrated on Sheet 15.
The plug and receptacle are controlled by patent and are mamnfactured by the
Oonlan Eleciric Company, 43 Murray Street, New York. This Company does not fur-
nish the standard box (Bheet 6) as a part of its device. This fixture is likely
%0 collect moisture as are other types designed for a like use, and should be used

only where necessary.
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JUNCTION BOX

The ocomplete fixture imcludes the stamdard box (Sheet 6); cover gasket
(8heet 10); cover as shown on Sheet 12; and onme to four Type "X" ontlet

conplings (gheet 13).

SE.P 3WITCE BOX

411 emplacement lights should be controlled as far as practicable by the
switohes in the emplacement pamel box. In exceptional cases it may be desir-
able to control epecial lights from some ether poimt. %o provide for this,
the switch box with doudle pole snap switoh, illustrcted on Sheet 11, may be
used. It consists of the standard box (Sheet &), cover gasket (Sheet 10),
the special parts shown on Sheet 11 and the necesszry type "X" outlet couplings.
The use of this fixture should be restricted to special cuses, where 1t can not
well be dispensed with.

TYPE "X OUTLET COUPLING

Sheet 13 illustrates the several parts of thie coupling. The soft rubber
gasket is of the same shape and dimensions as "Pype B," shown in (Jeneral Rlec-
tric Company's Bulletim Bo. 4670, The diameter of the hole through the gasket
should be such as to fit smamgly over the lead sheathing of the cable. As the
diameter of the lead sheathing varies slightly betwoem different manufactursers
even under the same specifications, that dismeter should be ascertained before
specifying the diameter of the hole in the gasket. The threads of the coupling
should be coated with red lead when they are imserted in the fixtures.

WATERTIGET SERVICE BOXES WITH FUSES

Two sizes are illustrated on Sheets 17 and 18. They are intended to be im-
serted in certain lighting and power maias in order to protect the ayatems against
the groands which frequently occcur on the gum carriage. They should be inserted
in the lighting and power mains &t 2 point of convenient access and as close to the
gun carriage as possible but not in the gun well. They may be advantageously used
at other points vhere protection against probable grounds is desirsble. The box
shown in the drawings 1s mamufactured by the H. W. Johns-Manville Co., of New York
City, and is choaper than the reguler subway types of equal capacities, but is
suitable for use im gun emplacements.

" T

This coupling shovm on Sheet 14 1s used on the 61-100 ampere Watertight
Service Puse Box (Sheet 18}, and on the emplacement panel box when armored feeder
cable is used. The rubber gaeket is 2 commercial article, the shape and dimen-
sions being those of Gemeral Electrioc Company's "Pype @G." 3ee remarks as to
diameter of gasket for type "X" outlet couplings.

GADLE HAMOTR

The galvanizing of the steel wire armor of the cable protects the steel from
rust only & very short time. Soonmer or lator the armor must be painte: and im
order that this may be thorcughly done, it 18 mecessary 10 hold the oable a short
distance from the wall or ceiling. This is dome by means of the cable hamger,
illustrated on Sheet 16. The dimensions of the hanger mny be waried to sult
different size cables, The bamger may be sscured t0 & lead plug which is firmmly
driven into a hole drilled in the comorete. Sorap lead may be used for making
the lead plugs by moulding to the proper diameter and in comvenient lemgths and
then outting into the particular lengths required to £ill the holes as drilled.
After the plug is firmmly drivem imto the hole im the wall or oeiling, & starting
hole for the bress screw is drilled in the plug. Instead of the lead plugs,
expamsion shields may be found more satisfactory; especially vhere the comcrete
has been made with Rosendale cement. The hangers should be spaced about two
feet centers, but may de placed closer together 1f necessary to prevent sagging

in the c¢able. .



PANEL BOX FOR EMPIACEMENT LIGET DISTRIBUTIOE

The Type box is illustrated om Sheets 1, 2, 3 and 4. The dravings show
detalls for four, six and eight-cirouit panel boxes. Bheet 4 shows the out-
side dimensions of a four, six and eight-cireult pansl. 80 far as practicable,
selection should be made from ome of these three sizes. NRot more than a six-
ampere load should be placed on any ome lighting circuit.

The lugs by which the box is secured to the vertical face of a concrete wall
are designed %o hold the back of the box one inch from the concrete surface so as
to permit a free circulation of air all around it and allow the metal to take up
more readily the temperature of the surrounding air, thereby reducing and possibly
preventing the condemsation of moisture on the interlior of the box at certain
times of the year.

Type "X outlet couplings will be used for bramch cirouits leading out from
the panel boxes.

The bottom of the box is provided with a large boss which may dbe tapped for
a type Y coupling, when armored feeder cable is used, Or for an irom pipe throumgh
which the feeder oable is brought into the box, when umarmored cable is used. A
satisfactory method of bringing in an unarmored feeder cable is as follows;
Provide a 1-1/2" pipe long enough to extend from the box dowm to a level of six
inohes below the top of the mamhole or hand-hole directly under the box, and sorew
this pipe into the bottom of the box. Carry the umarmored cable from the manhiole
through the iron pipe to the box. Pack the space around the cable inside the
pipe with & ring of Oakum or cotton waste about six inches below the box and then
pour over this pscking a hot imsulating compound until the compound comes up flush
with the imside bottom of the box. A loop about twelve imches long should be left
in each conductor of the feeder cable inside the box.

ﬁ!'l
GENERATOR AND FEEDER PANELS FOR

LIGHT AND POWER DISTRIBUTION

The panels described below 2and illustrated on the accompanying drowings were
designed with special referemce to the reculrements of installations including
2b Ew. Gas Motor Jets, but their application is not limited %o such installations.
They provide a gemerator pamel for each genersting set and as many feeder panels
as may be necessary to give room for the required circult breakers and switches.
Panela of the size shown form conveniemt umits for switoh board construction, are
less likely %t¢ be broken in transportation, are easlier to install, and permit ex-
tensions of any board to be made by the addition of more pamels when necessary,
better then panels of larger size.

The oircuit breaker on each generator panel imcludes & reverse current
feature even vhen 2 single panel only is used, as the extra cost of this type
of breaker is smell, and it provides for future extensions of the board by the
addition of other generator panels when necessary to Operate sete in parallel
without ohange in the type of the circult breaker.

Motor circults are protected by circuit breakers on the feeder panels,
while light oircults are protested by fuses only; &s the moter circuite may be
frequently subjected %0 heevy momentary overloads due to conditioms which auto-
matically readjust themselves, while overloads on light cirouits are usuzlly
the result of a short circuit or some condition which mmat be remedied before
the eurrent osn be safely throwa on the cirenit agein.



A large mmnber of panels have been purchesed in scoordamnce with these
specifications, for imstallation with the 26 Kw. Gas Motor Sets and hive bean -

found satisfactory.

Sheet 19 shows & generator panel with feeder panel attachad for use with
one 26 Ew, Gaa NMotor Set for emplacement service. The standard generctor
panel without feeder pansl may be used to operate ons searchlight.

gheet 20 1llustrates two standard generator panels and one feeder panel
to be used when two 25 Kw. Gas Motor Sets are installed together, permitting
the parallel operation of both Sets or the individual operation of elther.

Sheet 21 illustrates two generator panels for use with two seirchlights
when two 25 Kw. Qus Hotor Sets are installed in the same power house. Either
searchlight may be operated from two Sets working im purallel, or from either
Set singly; but two searchlights cannot be conmected to one 3et.

Bheet 22, Sketch A, shews a single generator pamel for insular posses-
sions (export), the board being mede im three soctions to minimize breakage in
$ramsit. It may be used without feeder panel for single searchlight.

Sheat 22, Skotch B, shows a single generator pomel for use in the Umited
States {domestio), board being made in two sections. It may be used with-
out feeder pamel for simgle searchlight.

Bheet 22, Skeiches C amd D, show single feeder panels to be msed in em-
placements where 25 Kw, Gas Motor Sets have mnot yet beea instzllec, and where
there are no metor circuits. The boards have switches only and no ammeters
are provided. When 2 25 Kw, Gas Motor Set is installed a standard generator panel

my be added to elther of these feeder panels.

8ketoh ¢ shows a2 three-section board for export.

Bheet 23, Sketches E, P, @ and H, illustraete single standard generator
panels with feeder panels for use in emplacements where there are no motor cir-
ouits. Switches only are provided on the feeder panels, the size, number and
arrangement varying to suit requirements. Board so0 arranged may be used in
six-inoh gun, or mortar batteries where there are mo motor cirenits.

Sheet 24, gketohes J, K and L, show single standard gemerator pamels and
feeder panels with switches for lights aml circuit breakers for motors. Boards

K and L bave ammeters on the feeder psnel to measure the total motor load. Board
J bas four circuit breakers ani canm be imstalled im a tvo-gum batiery with ommuni-
tiom hoists (two cirouits) and with retractimg motors on the gunm cerriages (two
cirouits). Boards K and L are used where thers sare only two moter circulte in-
stead of four. The ammeter on the feeder pamel is opticmal. Ites omission pro-
vides space for three more 50-ampere switches.

Bheet 25 -- Sketch M shows two standard genmerator panels ind ome feeder panel
for lighting cirouits only. This 1s suitable for two 25 Ew, 0as Motor Sets operct-

ing in parellel.

Bketch § shows two generator panels and ome feeder panel supply-
ing light and power to motors. Thie is smitable for two 20 Ew. @a8 Motor Sets

operated in parallel.

Shest 26, Sketches 0 and P, show two genmerator panels and two feeder panels
supplying light amd power t0 motors. These are suitable for two 25 Rw. 0=s

Notor Sets operating in parellel. This board may be installed in three-gun
Patteries vhere more than four motor circuits are requirsd. One ammeter on one
feeder pamel may be msed to indicate the current used by the retracting motors
and the other to indicate the current nsed by the ammnitiom hoists.
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INSUIATED CABLES

The accompanying specificatioms are based wpom those published in En-
€lineer Wimeograph No. 110, with such modifications as recent experiemce in
the purchese of cable and conferences and correspondemce with cable mamufac-
turers swggest 0 be desirable. -Ome of the principal changes is the imcor-
poration im paragraph 8a, Class 1, and paragraph 8a, Olass 2, of 2 provieion
under which consideration ¢am be givem to an insulatinmg cempound which con-

© tains w0 mineral imgredients. TUnader the specifications givean in Mimeograph
No. 130 it has mot beem practiczable to entertain proposals for ocable whose in-
sulation was of this type. In paragrapk 3 the guality ¢f rubber called for
bas been desigmated by the trade mame 00 as t0 remove any doubt as %0 whether
the best guality was called for or mot. The same paragraph exoludes reclaimed
rubber from the balance of the ingredients.

Other clanges are such as have been suggested by experiemce in reccnt
purchases, and do not meed special mention here.

. X
-
- Se e« ROESIIER

. Colomel, Corps of Engineers.
Colomel, Corpes of Engineers.

Colenel, Corps of Englneers.

Inclos, ascompg.
Specification for Rubber Compound (printed booklet)
Specifiocations, Watertight Lamp Fixtures, stc.
- Standard Generator and FPeeder Panels
ol Lead Covered Armorec Cable
" Flexible Covered Armored Cable

36 tracings (forwarded Ootober 3, 1911).

1 traging (forwarded Pebrusry 16, 1915).

3 traciags (herewith)
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WAR DEPARTMENT,

1171, OFFICE OF THE CHIEF OF ENGINEERS, BH/HC
WASHINGTON.
‘ January 12, 1915,
{E. £
From: The Chisf eof Engineers. w121, Y Go o??ﬂ"" b
) "Og "'\"f "‘;

o
Tot Distrist Enginesr Offisers in Charge of Fortifisatien Work gy

Babjest: Klestrie wiria: snd fixtures for seacsast battaries.

Vo g s 8

1: On February 20, 1014, a cireuler lotter was sent to distrist mmu
offiosrs having Gharge sf t«ummu work esutaining a ml desaription
amd amnhd by dravings ¢f the standard fixtures prupesed fer ssascast em-

plasements
8. It is praposed o give sensideratien 4o mny medificatisns that may de
secessury, and all offisers & e therefores reguested to milmit within ten days

amm of this leSter any erfiticims they may have 1o make as to the
ves, the mterial fram which they are made, 9 the methed of in-

mm,m-mm
By cammand of the Chief of Engineers:

Lieut, Coli, Corps of Engineers,

Above latier S0t

The Pistrict Eagineer Officer, New Orleams, lLa.,
Portdland, Me., Galveston, 'h:;i
Beston, Mass., Les Mngeles; .
lnport R. I., Becond Distriet,Sen Francisco,Oal.,

Second Distrdct, Poriland, Ore.,

SEooND BIS*,,M York City. Soatdle, Vash.,
Phil adslp a Eigineer Depot,Vashington Barracks,D.C.,
Bl thaere , Nd, The General Purdhasing Officer, Istimian
“mm' D. C.. c-d Miuﬂm. 'thhg'hm,n.c.,
Norfolk, Va., The Divisien Emgineer,
¥ilaiagten, K.C., Northeast Divisien, Now Yerk City}
Charlesten,5.C., Eastera Dividen, New York City,
Savanmh, 3.... Beutheast Division, Savanneh, Ge.,
Jack saville, Fla,, Oulf Divisglon, Baltimere, Md.,
Mentgemery,Ala., Paoific Division, San Fransiseo,Cal.,

Mﬂt,lh.,



m".h‘ur - 2
Copy furnished te!

Northern Pacific Divigien Chiof Clerk, O. C.ef E.,
nmm:%mr Mr. Ven Brakle,

The Sealor Member, Digest Clerk.
The Board of Engincers,
New York City,
ldeut.George R.Coothals,
Wost Pednt,N.T.
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WAR DEPARTMENT,
OFFICE OF THE CHIEF OF ENGINEERS,
WASHINGTON.

13112 RRRFE

%\ iy ', 1915.
0.C of E.

Trea: The Chief of Zmgineera.

Yo: The Officer i» Charge, Engivesr Depet,
BASHIRCTCOK m“‘. D. C. wW. A b

Subject: Stapdard fiztures sad methods of wiring in seacsast defenses.

1. There is tramamitted herswith the final repert of the Beard of
Offisers of the Corps of Engineers sonvensd by 8. C. Ne. §6, 0. C. of XK.
1909.

2. Thisrepsrt Wad dess practically cespletad in 3911, but due te
miner sedificstions in the desige of esrtain of the fixtures prepesed
by the Beard, te delays in eompleting specificatiens fer sabdle, and te
additional work placed on the Board, its fimal submissies bas been pre-
vented wetlil the presest time. The designs fer the Standard Fistures,
ets., propessd by the Board had hewever bDeor mnde availabdle 4n 1911, and
sonsiderable quaatities have already been purchased and distributed te
Distriet Beginesr Officers, and by eireuviar letter of ikis office of
Febrwary 26, 1804, (E. D. Y3171), the substasce of the Beard's repert,
ascompanied by privis of ihe Beard’s drawiags, were seni te all Blstrict
Offiesrs in sharge of fortificatior werk, and the BEmgimesr Depet at
Washisgten Barrasks made the purshmeing and distributisg agemsy fer
theas fiztures and for all eanlles required fer Battery wiring and pewer
distridutiee at sentesst defenses.

3. As mumersus miver mdifications iz the desige of standard fix-.
tures and miheds of wiring are »ov desirabls as & result of experiensce
with these fixtures in the past fow yours, asd as sesasiome] medificationms
will be required from tise to time, it is intended that the Engimeer Depot
will mew uwndertake end eentimue the werk of the design and medificntiors
in ths desigr of stardard fixtures and metheds of wiring for seascast de-
fenses.

4. On Junwary 12, 1515, & circular letter was addressed te District
Officers whe bad md experience with the standard fixtures of the beard's
design, requesting the submission of criticisms on the fixztures, eor or the
motheds of imstal)lation. The eriticisms received are transmitted berewith
for esosideratier by the Dapet in conmectien with the duty imposed uper it

ir paragragh 3 above.

S. JFrem these eriticisms and others which bave baes advasedd, it ap-
poars that special consideratien should be given te the fellewing:

¢1-



Engr. Depet, Wash. Bks., D. Coeal

W. Providiag a lip areusd the tep of the pressot
bex 0 t the cevers may be set i» flush with the top of the
bex. Lugs in the deck to be made thicker so as to held tae box
further out froam the surfacs teo whish atiached. Jinm this connse-
tien, aitentior is invited to tbe actompanjping eritisism of the
Ordrante Departmest and drawing submitted by that Departmest show-
ing Ats suggestien as to improvemest, (E. . 43814/215).

W' same as for m
£ C « The use of pipe thread imstend
eof spacial in type X sutlets and eutlet eowplings.
E_mt_l- The additior of a smal]l bead of metn) around
the e of tha stuffisg box in the sevar.
W. Fixtures similar to those designad fer the
Defensss of Pasaan Canal are censidered praferable o thess de-

signed by the beard.
o Omissior of tne fuse carrier hooks,

eperating . Sts.
Sadle Mapgers. The use of sireps in lieu of the standard bang-

or whet saveral c¢ables are run paralleling each sther with smmll ine
tervals betwesn esenters.

% Pesel Bexss. ‘he ucs of cast ires, ivstesd of souwposi-
tiom for thess bexes, and also the desige of a desr which,
while watartight, ens be epenad quicker anmd meres sasily.

%. That swap switshes will be sesessary Jfer the several
lights aro the loading plaiferm so that they mmy bLe turwmed ev or

off at will. This slse imcludes the pertadle lights o» gun and =mer-
tar sarriages sow previdéd by the Emgimesr Lepariment.

6. With these exceptions, the fixtures and the method of their in.
etellstlon, me proposad ty the Lonrd, meexs to te gwwerally sstisfactory
and have the mppreve]l of tkis office s is 2lsc the ease with the fixture
submitted by the Depot under date eof Janvary 21, 1815, for wse with s Hole-
phans shade in» pletiinZ rooms or sther lectlities where muximusn $1lumimmtion
is desirable btut whers dampness is not sericus.

7. I» the werk of designing or medifying the design of fixtures and
mothods of wiring for semsonst defenses, it is desired that as far as possi-
ble drawinge be mude of s wniferm sise avc style, with & view, as indicated
hersafier, 4o thefr: ultisstie pudliomiion vian desmed desiratle. A1l mew desigrs
or thanges im desigr of fiztures and methods of wiring will meresver be sud-.
mitted 'to this effise fsr ppprewml prier to adeptien.

8. It is further desired thet the [epei taks up the work of preparatien
of & mavuscript embodying the substancs of the Eeard's report, and deserip-
tiens of the severn) stardard fixtures fimally decided em, tegether with ether
apprepriate dats relstive to wiring st senconst defemses, with a view to its
publicstior &m & suitable printed pasphlet for the iafermmtiev and guidance of
constructing efficers. It is cevtesplated that this pasphlet wil) centain all
data on the sudject of wiring, ete., at seacoust defomses ihat is mor containmed
iv the E. D. file of Mimesgraphs and their Supplemssts, and which has mot become
obeslets, and that this pamphlet will then take the place ef thsse uimeographs.
iz this publicetien, the ssveral fixtures aad

-2 =



Esgr. Depet, Wash. Bks., T. C...?

their uwse, a2 wel) as typies) mothods of wiring shiuld be 1llustrated by
line cute and balf towes or both, mad the veceseary draviegs er phete-
grephs for this purpose should be vided. I» view of the fact that
the duty of pwrehasing practieall ectpicn] equipwent sad mierials

for ssacoast defenses is mew mmde through vr by the Bagisesr Depol, Tash.
iagten Barracks, D. C., thare is »o wecessity for inmeluding is thispubli.
gatier the detailed specificatioss for the standard fiztwres, sabies, and
other articles of slectrieal squipment. The mamaseript, when aompleted,
should bes ferwarded to thie office for apprewsl. Iz this cenrectien, at.
tention 49 imvited to the mcoempanrying copy of X. D. 43814/198 relative
te portable lights i J-iwgh Batteries apd to the wnccompanying copy of
cireular letter of this office dnted Apri) 20, 1915, (X. D. 41420) en the
subject of lighting amd firimg eircuits for mortsr carriages.

9. The beard wnder date of February 16, 1915, submitted a design
for ap adaptier 9o as to porsit the use of pipe cerduit with type X out-
lets, (2. 3. 73172/182), wut if, «¢ understeed adeve, pipe threads are
adepiad for the eutlets, there vill Ye no necessity for this adapter.
The papers are hewevsr tramsmittied herewith for wss iv cennsction with
the comsideration e¢f this gevera) subject. '

10. The Beard with its fim]l repert submits drawimgs en additiesal
sheets as fellows:
Ne. 37 Lighting ¢f Ramge-Data Eoards.
Ne. 38 Half shede for miche lights o» gus plaiforms.
ko. 39 ’1“ for t”. I eutlets.
Of these, Ro. 32 is hardly belisved to Le necessary should tho sevsral
platfera lights be provided with smap ewitches.

1). In additien to the dravings referred te above accompunying the
repert of the Beard, there is tramsaitted herevith Sheets 1-18 and 237.33
of the Boardy dravwiags, and from the recerds of this effics it appears
that Shests 19.26 snd 34.36 were sent infermlly to {he Depet under date
of April 14, 1915. The District Eagiseer GIficer, ¥wd Bistrict, New York
City, has besn isstructed te sond all records pertaining te the Boeard, mow
iz Ms effiee, to this office and or their receipt they will be ferwarded
to the Depot for its files.

By sezamnd of the Chief of Zngineers:

Iscles. 135,116,118.120, 129.132, Lisut. Col., Corps of Rmgineers.
169-172, 174183, 188, 190-297, 204206,
phetostat sepy of 438)4/298, and sepy of
sirsular letter of April 20, 1915, ee 41420,
and 438147216 ard eravisg (uwomarked), sad
Stapdardisation Board Drawinge 1.)8 and 27-.33 aceompg.
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UNITED STATES ENGINEER OFFICE

NEWPORT

Dacamber &, 1913.
From: District Engineer Offiocer.
To: The Chief of nginesars.

Subject: Standardization Roard lighting fixture speciifications and
draings.

1s Refsrence,letter from this office Oct.14%,1913,t0 Officer
in cherge,Engineer Depot,Wasning*on Barracks, forwarded tc tne
cnief of Tngineers 0c¢t.20,191% (Gr.27-44). Drawin:s and specifica-
tions, 1f availablo, are desirsd of the form of lighting fixtures
designed W the Stendardization Board for use in connection with
the lighting to »e instslled on the widened nlatforms at Battery
Hale, Fort Greble, R I.

7
% ; ——t e A e
NHB~- // 00l., “ngrs.
73171/88 lst ind. RRR/BHB

Office C. of E., December-13, 1913 - To the Dietrict Engineer Officer,
- NEWPORT, R. I.

With negatives of the drawbge requested. The matter of the pur-
chaaosPhould be taken up with the Engineer Depot, Washington Barracks,
D. C.

By order of the Acting Chief of Engineers:

J 4 3 ¥ ’—gg—“%‘“
Negatives of sheets 5-7, 9, 10, Captein, Corps of Engineers.
12, 13, 30, 31 & 33 designed by
Stand . Board in sep. roll, L

fac'd beck US. Enge, CT00e, Moo= 7 DEC 1.4 1013
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SPECIFICATIONRS
for
WATSRTIGHT LAMP FIXTURES A THEIR ACCES30RIER,
and

RPIAC-MENT PANLL BOXES

(To the form of advertisement amd general specifications Ko. 41, Wir
Derartment, Office of the Chief of Engimeers, U.J.Army, or to other general
spscifications which may be used if an informal agreement for furmishing the
raterial is to be entered into, shounld be added the following paragraphs:)

GENERAL SPYCIFIC.LYIONE

MATFRIAL 70 Bv POPNISHEED. The material to be furnished under these
specifications is described in the DLTAILED SPECIFICATIONS FOR PIXTURES here-
with, und i1s listed by items in the form of proposal hereto attached.

TOALITY OF MITRRIAL. Only articles of 4he best materisal :md workain-
ship will be eccepted nnder these specifications.

GUAE:NTE . The contractor shall gusranteo the workmanship and the
quality of 1l materinl furmished by him, and shall replace free of expense
to the united 3tates, including tramsportation charges, any part vhich ~1th-
in ome year after delivery shall fall, due to defective warkmunship er
meterial,

INSPLCTIOR. The materizl to be furnished will be subject to inspection
by inmspectors apnointed by the contractinz (or purchasing) officer, and ihese
inspectors shall be allowed access to the work at all times and sh:ll be given
every posaible facility for inspecting the materizl to be furmished. They
will decide all guestions comnecte’ with the work, but im case of a dispute be-
tween the mamufacturer and the inspector an appeal will be made to the contracting
(or purohasing) officer, vhose decision shall be final. The object of the in-
epection is to ascertain that the materiul to be furnished is in accordance with
the specificztions and that it is thorcughly able to perform the work for which
it is intemded. At the discretion of the contrecting (or purchasing) officer
inspections will be made during the progress of the work, or a single and fimal
inspection will be made, upon notification by the bidder that the muterial is
completea and ready for such finsl inspection.



DETAILET SPRCIPICATIONS POR FIXTURES

DESCRIPTION OF MATKRIAL. The different styles of fixtures are de-
soribed below and are shown on the blue primts forming a part of these speci-
fications.

Item Quantity Articles
1 Qeiling Iamp Fixtures, complete, shown on Sheets

6, 6 7y 8, 9 and 10.
Bosses will be tapped zs follows:

One boss on boxes
Opposite bosses on boxes
Two bosses at 90° boxes
Thres bosses on boxaes
Four bosses on boxes
2 Wall Lamp Pixtures, complete, showm on Sheefts

5' 7' 8' 9' 10 ﬂﬂ 29-
Viewed from the froat with the lamp downwards,
bosses on the box will be tapped as follows:

Right hand boss on boxes
Left hand boss on . boxes
Both bosses on boxes
3 Flatform Light Pixtures. Ths complete fixture

is shown on Sheets 50 te 35 inclusive. The parts

t0 de furmished for each fixture under these specifi-
cations are One box (Sheet 30), two reflectors (Shects
31 and 32), two covers (Jheet 7) two guards (Sheet 8),
two globes (Sheet 9), two globe and two cover gaskets
{sheet 10}, two lamp receptacles {Jheet 5] and one
steel %op plate for regular (or altermete) positiom
(Sheet 32}. Galvanized pipe, pipe fittinmgs, straps,
braces, bolts and load wushers mot to be furnished
under these specifications,

4 Portable Hamd Lamps, complete, shown on Sheetis
27, 28, by, 7y 8, 9 and 10 with (or without) half
sbhades.,

b Plugging-in Devices, partoc shown on Sheet 105,

consisting of reoeptacle, plug, smd box cover, putent-
ed and manufsctured by the Comlan Electiric Company,
New York City. Diameter of hole throngh gasket

to be inch.

6 Boxes for Plugging-in devlices, shovn on Sheet 6;
with cover gasket, Sheet 10.



Item

10

11

12

13

14

16

16

17

guantity

o ——
—
.

Articles

Jumotion Boxes, complete, shown on Sheets 6, 10
and 12,
Bosses will be tapped as follows:

One boss on boxes
Opposite bosses on boxes
Two bosses at 90° boxes
Three bosses on boxes
Four bosses on boxes

Snap Switch Boxes, complete, showa on Jheets 6,
10 and 11l.
Bossee will be tapped as follows:

One boss on boxes
Opposite bosaes on boxes
Two bosses at 90° boxes
Three bosses on boxes
Four bosses on boxes

Type X Outlet Cowplings, complete, shown on
gheet 13.
Dismeter of hole through gasket to be ) inch.

Type Y Outlet Couplings, complete, shevm on
Shest 14.
Diameter of hole through gasket to be inch.

vatertight Service Box with Fuses, 0 to 30 amps.,
of patiern shown on Sheet 17, or its equal.

we ampere fuses to be placed iz,
and two extra fuses to be furnished with sach box.

Watertight Service Pox with fuses, 61 %0 100 amps.,
of pattern shown on Sheet 18, or its equal.

Two ampere fuses to be placed in,
amd two extra fuses to be furnished with each box.

Cable Hangers, with screws, shown on Sheet 16,
with diameter of hole to fit cable of inch
diemeter OVer AImoOr.

Switoh Pansl Boxes, complete, with pamsls, switches

and fuses as shovm on Sheets 1, 2, 3 and 4.
boxes to have four circuits.
boxes to have six oircuits.
boxes to have elght circuits.
Hote: Plug fuse switch pamels of equal ocunlity may

be substituted for that showvm on Sheet 4, if

approved by the purchasing officer.

Adapter couplings, shown on Sheet 13X,
female end tapped for inch pipe.

Half 3hades for niche lights shown on Shect 3G.

Plugs for type X outleta'. showa on Shect 40.



DIMERSICES. Dimemsioms amd other specifications moted on the drewings
&8re t0 be comsidered & part of these specificatioms, and must be closely follewed.

COMPOSITION. The composltion from whick the bronze castings are made
ie to be as follows:

Copper mot less than 847

Tin o " " 3}"
Lead " " " 1,35
Balamce Zinc.

Subject to the above inmferior limits, the oxaci proportions of ihe ingredients
are left to the discretion of the coatravior.

GASEETS. The rubber used for all gaskets shall be egual to U.S.Wuvy
standard, specification 33 Rla, containing 457 Para rubber.

GAUGES. Berev holes must be carefulliy spaced and all threaded perts must
be made %0 gauges, 80 &8 %o lmsure porfect interochangeablility beiweenm all aimilar
parta. Threaded portlons of globes, globe guards, lamp fixture covers, outlet
couplings, adapters, portable hand lomp outlet, switoch box cover and outlets for
types X and Y couplings, must pass the U, S, Eaginecr Depertment Limit Gauges for
lighting fixtures, as indicated on the drawings.

Thede gauges may be lnspected &i the U,.).Bnginesr Office, Room 707, Army
Bulilding, New York City, but will not be loaned to mammfacturers.

SAMPLES. As soon &8s praciicable after recelpt of the L.ard the comtractor
$hall make & sample of each item %0 be furnished, coxpleto (except pamel box), and
express it prepald to the address givea in the advertieement abeve for the inspec-
tiom and approval of the purchasing offloer. The finish amd workmanship and fit
of the balance of each 1tem shrll be equal in every respect %0 the sample submitted.
It is suggested that samples be subuitied before completimg the items which they
represent.

PATENTED ARTICLES . The Uniled States will mot Le Tespomaible for the use
of any patented article, process oOr appliance.

ASSEMBLY. Before shipment, euch fixture shall be assembled complete in
order to insure perfect interchongeabllity of similar parts amd to permit the re-
moval of any minor defects thot may be found to exist.

PACKING. The moterial shali be packed im good boxes bound with strap
iron. Globes may be shipped in barrels bound in a similar mammer, (If for
export, all boxes shall be mev boxes of mot less thanm 3/4 in. steck, reinforoed
at ends and bound with strap iron.)



PROPOCSAL

(Place)
(Date)
(Purchasing Officer) '
(Address) '
Sir:
In acoordance with your advertisement of y ioviting

propesals for furnishing watertight fixtures and sccessories, and subject %o all
the conditions and recuirements thereof, amd of your specifications of smne date,
ocoples of both of which are hereto attached, and, 80 far as they relate to this
proposal, are made 2 part of it, we (or] I propose to furnish: '

Unit
Item Quantity Article Price Totzl
1 (a) Oeiling I.a.mp Pixtures; one outlet ...cecensel 8
(b) r ; opposite outlets ....
{c) " " " 3 two outlets at 90°...
(d) n " " 3§ three outlets ....c-n
‘el " n " i mr “tletﬂ sesssens
2 ta, “11 Lﬂﬂp rum398 right hand outlet .seces
(p) " ;3 left hand outlet ..eccee
(e) " " " twd outlets seessscnsasns
3 Pletform mght MEtares csssessssssnssssasss
4 Portable M mmps LE R E R RN N ERENEREENREERENRNER BN ]
b Plugzing-in DovicesS eeceeccsscsscsssccsnansse
6 (a) Boxes for Plugging-in Devicen;one outlet ...
(») " " jopposite outlets
(e} _____ " " " " jtwo omtlets,90°
(a) " " " ®  3three outlets..
(e) " " " »  sfour outlets ..
7 (a) mtion Boxes; oms outlet ceccecsccncnccse
(b) " 3 opposite outlets ..........
lc] n " 3 two ntlﬂtﬁ' 900.--.......-
(d} - " 3 three ontlets seecscenssane
(e) " " 3 four outlets ...iesececnncas .




Item

10
11

12

13

16
16

17

Baterial will be manufactured at
Materizsl will be delivered f.0.b. ‘f.&.!.l at

(a)
(b)
{e)
()
(e)

(s)
(b)
(e)

Quantity

——————

Article
Sll&p S'itdh BO!O!; ons ontl.t..------n---oa c
" " m ; opposite outlets .......
- " " ; tvo outlets, 900--.a-n-c
" " # ; three outlets ....coveee
" " " :+ four Outlot® cenvcevcsse

m X Outlet Oﬂpllm Pessssssssssnanidng

Tm r = . [ A RN R AN R RN NERERENN]

W tertight Service Boxes (small size); with
fuses, and two oxtra fUSE8 ecccccscssansa

Watertight Service Bozes (large size); with
mse.. nm m extn m.as S ssssassnssne

QOable Hangers, with 80rews ..c.cevscccccsss

Switch Pamel Boxes; with fuses;four ciremit
" L n

3 L n '.u L]

" " LI n " ;eight "

Adapter Gonplingu sassdsestenstscsRvRsRsa Rl

Elf SBAAGE ccossssssccscscasssassaansssnass

Plugs for Type X Outlets esccccecencaccvssas

m@te SeBssssssssbansnme e

¥

We (or) I make this propesal, etc.

(Bigmaturs)

(By)

(Address)
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File 76680/1
In 5 sheets (#1)

(

WAR DEPARTMENT
T S e ———— T GENERAL ENGINEER DEPOT
SEACOAST PURCHASING DEPARTMENT
U. S. ARMY.
1438 U St.; N. We, Washington, D« Ce

[

(pete) August 26th, 1918,

ENGINEERING ADVICE #6e

SUBJECT:= Engineer Department Standard Lighting Fixtures for Seacoast
Fortifications,

l. Following is a list of Part Numbers which has been assigned
to the various Standard Engineer Department Fixturese

2. It is requested that the part numbers be used on all requisi-
tions calling for the fixtures and that all depot records have this number
recordeds

3. In submitting requisitions for parts S.F. #1 to #4 inc. and

#8 to #10. inc., the number of outlets and thread (if special) should be
specified. If the thread is not specified the boxes will be considered
drilled and tapped for Type X outlet coupling (SeFe 16)e

The location and sizes of the main outlet and the number of
branch circuits and outlets should be stated for Switch Panel Boxes (S.F. 13a)
Example = For 6 - Ceiling Lamp Fixtures with guards drilled and topped,
2-way with outlets at 90° for Type X Couplings,

Specify:= 6 = SeF. 1 = 2-way 909,
For 1 - Switeh Puanel Box with 10 circuit panel and main outlet drilled
and tapped for Type ¥ Outlet Coupling,

Specify:= 1 = S.F. 13 = 10 circuit, moin D&T for S.Fe 17,

Part No. Description Showm on
S.F. 1 Ceiling Lamp Fixture, with guarde. Sheet 5

S.F. 2 Ceiling Lamp Fixture, with shade. A-137

SeFa 3 Wall Lomp Fixture, with guarde ' =

SeFs 4 Wall Lamp Fixture, with shade. .

5.F« 5 Platform Light Fixture. Sheets 32 & 33
S.F. 5a Platform Light Fixture (hand rail offset). Sheets 32 & 33
S«F. 6 Combined Lamp and Switch Fixture. 179-C

Fulla T Portable Hand Lamp. Sheet 27

5.F. 8 Snap Switch Boxe. Sheet 11

S«Fe 9 Junction Box, Sheet 6

S.F. 10 Plugging-in-Box, complete with plugs Sheet 15

S.F. 11 Plug, complete for plugging-in-boxa Sheet 15

SeFe 12 Receptea le complete for plugging-in-box. Sheoct 15

S5.F. 13 Switch Panel Box, complete with Panel etce. Sheets 1 to 4
S.F. 14 Service Box, Type Xe Sheet 17

S.F. 15 Service Box, Type Ye Sheet 18

S«F. 16 Coupling Outlet, Type Xe Sheet 13

SeFe 17 Coupling Outlet, Type Y. Sheet 14

S.F. 18 Adapter Coupling for Type X Outlet. Sheet 13X



Part

SeFe
SeFe

SeFe
SeFe
SeFe
SeFa
S.F.
S.F.
S.Fe.
SeFe
S.F.

SeFe
SeFs

SeFe

S.Fe
s.F‘
SeFe
s.F.
S.F‘

S.F.
SeFs
SeFe

s .F.
SsFe
SeFe
SaFe
SeFe

SeFe
SeFe
S-F.
SeFe
SeFa
SeFe
SeFe
SeFe

SeFe
SeFe

Noe

39 :
20

101
102
103
104
105
106
107
108
109

201
202

301

501 .

502
503
504

505

506
507

508

601

602
603
604
605

606
607
608
609
610
611
612
613
614
615

File 76680/1
In 5 sheets (#2)
Ee Ae {64
Description . Shown_on
Plugs, Brass, for Type X Outlets. ‘ Sheet 39
Half Shade Sheet 38
Box for S.Fe 1.2.8.9 and 10, Sheet 6
Cover for S.F. 1 to 52 ince, 6 and 7 ' Sheet 7
Screws, Cover, for 102 (4 per) (#8-32, 5/8 F.H. Br.)sheet 7
Guard, Globe, for SeFs 1, 3, 5, 50, 6+ Sheet 8
Globe for Se.Fe 1, 3, 5, 5a, 6% - % Sheet 9
Gasket, Cover, for S. F. 102, Sheet 10
Gasket, Globe, for 8. F. 105 ; sheet 10
Receptacle,|Lamp, for F. S« 1 to 7 ince ' Sheet 5
Screws, for S« F. 108 (2 per) (#8-32, 7/8" R.Hs Br.)Sheet 5
Shade Holder for Se Fe 2,4e Dr. 137
Shade for S.F. 2,4, B=-370-1
Box for S.F. 3,4. ' Sheet 29
- Box for S.Fs 5. Sheet 30
Reflector for Se. Fe 5. Sheet 31
Plate, Top, for S. Fo 5 (10" x 21%), Sheet 32
Plate, Top, for S<Fe. 5a (9" x 21"), Sheet 32
Bolts, Br., Hex. Head and Nut, (12 per) (1/4"x1-1/2"
for SeF. 5 and 5a). sheet 32
Bolts, Tap, 3/8" x 3/4" for S. Fe 5 and 5o, ‘Sheet 32
Bolts, 3/8" x 1-1/4" with nuts for S.F. 5.dnd 5a. Sheet 32
thhe'rsg lﬂad’ for SeF. 5 and 5‘1. Sheet 32
Box for S.F. 6, 181=B,
Cover, Switch, for S.F. 601. 182=-B
Gasket for S.F. 602+ 183-B
Cover Blank for Se.Fe 6,94 Sheet 12
Serews for S.Fe 604, (4 per) (#8-32, 1/2" Rd, Hd. '
Bre) Sheet 12
Switch for S.Fe 6. 181~B
Mica for S.Fe 606, 181=B
Screws for SeF. 605 (#8-32, 3/4" R.He Bre) 181=B
Handle Switch for S.F. 606, 182~B
Screw Plug for S.Fe 609. 182-B
Gasket for SeFa 609, 182-B
Washer, Brass for 5.F. 611, 182=B
Reflector for S.F. 6e 184-B
Hook Bolt for S.F. 613, 184-B

Wing Nut for S.F. 614, 184-B



File 76680/1
7n 5 sheets {#3)

E-As #60
Part No. Deseription Shoym on
SeF. 701 Handle for S« F. 7o Sheet 27
S.F. 702 Cap for S, Fe 701 Sheet 27
S.F. 703 Washer for S.F. 701, Sheet 27
SeFe 704 Gasket for SeF. TO0le ‘ Sheet 27
SaFe 705 Hood for Se Fe 701. Sheet 27

S.F. 706 Serews for S. Fe. 701, (4 per) (#8-32, 1/2" F.H.Brass)s Sheet 27
S.F. 707  Screws for S.F. 705 (2 per)(#6~32, 1/4" F.He Brass). Sheet 11

SeFe 708 screws, Set, for S.F. 705 (3/8" diams x 3/4"). Sheet 11
SeFs 709 Gasket for S F. #7054 Sheet 11
SeFe 710 Guard, {Globe, with one half shade for Se. F- Te Sheet 28
SeF+ 801 Cover for Se. Fe Bao . Sheet 11
S<F. 802 Hondle Switch S. Fe Be Sheet 11
S«Fe 1101 Body, Bronze, for S.Fe lle Sheet 15
SeFe 1102 Nut, for gasket, for Se.F. 1ll,. Sheet 15
SeFe 1103 Washer, frietion, for S. F« 1lle - Sheet 15
S«Fe 1104 Gasket, cable, for S.F. 1lla Sheet 15
SeF. 1105 Interior Fitting, 5. F, 1lla . Sheet 15
S.F..1106 (Gasket, 8Sheet Rubber, S.Fe 1l Sheet 15
S«F. 1107 Rubber Ring, Soft Rubber, S.Fe. lle Sheet 15
SeF. 1108 S~rews, Brass, #6"32, ReHe Sheet 15
SeFe 1109 Screws, Brass, #8=32, ) Sheet 15
S.F. 1110 Screws, Brass, #6-324 sheet 15
SeFe 1201 Cover for SeFe 12« Sheet 15
S«F. 1202 Valve with rawhide packing ring for S.F. 12« gheet 15
SaFe 1203 Spring Coil for S. F« 12 Sheet 15
S«Fe 1204 Mica Ring for S.F. 12 ' Shect 15
SeFa 1205 1Interior Fitting, complete, for S«Fe 1l2e Sheet 15
S.Fe 1206 Strap Supporting for S.F« 12« Sheet 15
SeFe 1207 Screws, Brass (#8-32) for S.Fe 12. Sheet 15
S5«F« 1208 Screws, Brass (§10-32) for S«.Fe 12 ~ Sheet 15
S.F. 1209 Screws, Brass (#8=32) for S. Fa 124 Sheet 15
S«Fe 1301 Box for 8SeFe 13. Sheet 2
S.F. 1302 Cover for Se F. 13: Sheet 2
S.F. 1303 Padlock for S« Fe 1301, Sheet 1
S.F. 1304 Wing Nuts for S.F, 130l Sheet 1
S.F. 1305 Gasket for Se. Fe 1301. Sheet 3
SeF. 1306 Penel Board for S. Fa 13s Sheet 4
S.Fa 1307 Fuses for S. Fe 1306 Sheet 4
S.Fe 1308 Receptacles, fuse, for S. F. 1307. Sheet 4
SeFe 1309 Switehes for S. Fg 1306. Sheet 4
SeFe 1310 Terminal Nuts for S.F. 1308. Sheet 4
SeFe 1311. Screws, Supporting, for S.F. 1306 #18-18, 1-3/8" R,He

with brass washer 1/16“ x 3/4“) Sheet 4



File 76680/1

. In 5 shecots (#4)
E. A. #6

Part No. ' Doscription Shown on
S§.F. 1401 Box Cover and Gaskct, completc for §,.F. 14. Shoet 17
§.F. 1402 Fuse Block, porcclain, for S.F, 14, gheet 17
S.F. 1403 Screcws for mounting S.F. 1402. Shoct 17
§.F. 1404 Tcrminal Scrows for §.F. 1404. Sheet 17
S.F. 1405 Fuscs, cnclosed, for §.F., 1402. Shecet 17
S.F. 1501 Box, cover and gaskot, complete, for S.F. 15. Shoect 18
S.F. 1502 Fittings, Conduit, for S.F. 15. Shect 18
S.F. 1503 Gasket Rubber for S.,F. 1502. Sheot 18
S.F. 1504 Scrows for S5.F, 1502 (8-#12-24 x 5/8", R.H., Brass) Sheot 18
S.F. 1505 Fuso Block, porcolain, for S.F, 15. Sheot 18
S.F. 1506 Scrows for mounting S.F. 1505 in box. Shoot 18
S.F. 1507 Fuscsa, enclosed, for S.F. 1505. Sheet 18
S.F. 1601 Nipple for S,F. 16. Shoet 13
5.F. 1602 Cap for S.F., 16. Sheet 13
S.F. 1603 Washer, Brass, for 5.F. 16 Shect 13
S.F. 1604 Gasket, Rubber, 5/8" hole, for S.F. 16. Sheet 13
S.F. 1605 Washer, Lead, for S.F. 16. Sheet 13
S5.Fe 1701 Nipple “rr S.F. 17. Sheet 14
S.F. 1702 Cap for 5.F. 17. Sheet 14
S.F, 1703 Washer, Brass, for 5.F. 17. Sheet 14
5.F. 1704 (Gagsket, Cable, for S.F. 17. Sheet 14

4, Sizes of Cable Hangers for Armored Cable is shown on G.E.D.
drawing No, 168-C. These hangers should be specified by number shown in sccond
column. :

Following arv the asizous of cable whon manufacturcd under standard
specifications that the Bangors ordinarily will take:

Hanger Size of Cdble B&S Gauges, Inches
No. . Single Duplex Meximum  Minimum
0 - 12 31/32 29/32
1 - 10 1-1/8 1
2 1/0 8 1-1/4 1-1/8
3 - - 1-3/8 1-1/4
4 3/0 6 1-1/2 1-3/8
5 4/0 4 to 2 1-3,/8 1-1/2
6 - - 1-3/4 1-5/8
7 - 1/0 1-7/8 1-3/4
8 - 2/0 2 1-7/8
9 - - 2-1/8 2



File 76680/1
' In 5 sheets (#5)

E. A. #6
By direction of General Engineer Depot Officer:

N. B. KEELER,
Captain, Engineers, U. S. A.

Copies in duplicate to;

Engineer Depot #1

Seacoast Accounting D3partment.

District Enginecrs in charge of
Fortification Works (together
with one copy of standard
drawings of fixtures and one
copy of "Specifications on
Watertight Lighting Fixtures
and Accessories No. 1, G.E.D.,
June 1918"),
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August 27, 1910,
Respectfully referred to Colonel
S. W. Roessler, Corps of Engineers,
senior member, 3oard on wiring and
fixtures for seacoast batteries, with
request for remark as to the wiring
PIgEObec.
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SWRD  2nd ;. dorcement. [fer far from those the Board is

SRy S likely to ac = e
UNTTED STATES ENGINEER OFFICE, 1ighting rixthves from the plans
Reom 707, Army Building, ) L.indicated, can be purchased,
NEW YORK CITY.  Sept.2,1910 delivered in New York, at about
1. Respectfully returned to $2.75 each.
the Chief of Engineers, U.S.A. 4. The use of snap or base
9, ¥While lead-covered cabhle switches has been considered by
.Aapmpgﬁugn%%gg;e for drawing -the Board which has recommended,
into conduits, It Is rot™ & -preliminary report, that ne

adapted to the interior exposed |8Witches of that kind be used
wiring of batteries; for the lat-junless absolutely necessary, a
ter, an iron armored cable is - }distributing panel hox with branc
reconmended; and for the smaller 4leads to several groups of lighte

batteries at Fort Dade a #14 $being nreferred.
wire will be 1large enough. #14 ;
iron armored cable can be purchas- /) P

"
? i TR

ed. in the market at $150 per
3. As regards fixtures: It is{

suggested that those that have

geenmtentgiively dévelopeéd under

—
Colonel, Corps of Bngineers.

© 1 inclos.herewith;

‘the direstion of the Board for | 2 b-pts.returned;s

standardizing electrical fixtureds] 12 addl. bh.pts. )
be used.  Here.with are.l2 hlue-. sep.roll.
prints showing thHe fixtures so
far as they hatve been developed
in_this office, along the lines
indicated by the Standardization §
Board.. The details have not .
been paséded upon and approved by
the Board as yet. An order for

a number of fixtures has been
placed by this office and to be
filled in the near_future, with

2 _view to developing any possible
defects in design. before calling
the Standardizatien Board in
further meeting. . Bhould the
pixtures. of the type indicated
herein be. purchased thevy will he
conformable to, or will not dif-
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UNITED STATES ENGINEER OFFICE

SECOND DISTRICT

Def. 760/ 652. 321 CUSTOM HOUSE JFMe-1LEA

PORTLAND, OREGON

April 28, 1913.

From: The Distriet Eﬁﬁineer Officer
SECOND DISTRICT, PORTLAND, OREGON.

To: The Chief of Enginoers, U. S. Army,
Washington, D. C.

Subject: Hew type of Cable Hanger.

l. In reply to Circular Letter from the Office of the
Chief of Engineers dated April 19, 1913 (E. D. 73171), I
have to report that no record can be found in this office
of any type of cable hanger having been recommended by the
Board on Standardization of Electrical Fixtures or supplied
for use in the fortifications of this distriet.

2. A type of cable hangers that has given satisfactory
gervice in this district is shown in James B. Clow & Sons
Catalogue (C) as No. B~5628. These hangers are fastened to
the concrete wall or ceiling with X flat head wood screws
turned 1ntozﬂ'lead composition expansion shields.,

Jﬂ‘/x/ﬁe—

Major, Corps of Engineers.
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9500742 w/N
ENGINEER DEPOT

UNITED STATES ARMY
WASHINCTON BARRACKS,D.Cc. Nov.l,1913.

From: The Officer in Charge, Engineer Depot.
To:The Chief of Engineers, U. 8. Amy,

U

Subject: Purnishing of standard lighting and wiring fixtures for fortificationms.

Y R T e e i e T M i et i e e S 3ol T g e et

l. Some time ago the F. H. Lovell & Company furnished & number of standard
fixtures for fortifications. Some of these were ordered by Colonel Roessler's
office, some by the Bngineer Depot. The Engineer Depot requested Colonel Roessler
to inspeot their fixtures, knowing that his man was tc make a similar inspection.
This inspector applied to the material a set of gauges in the possesslon of the
New York office. The result of the inspection was a large number of rejections.
This caused the President of the F. H. Lovell Company to try to find some way
whereby his factory could build the material according to specifications at a
reasonable figure. Early last month the inclosed letter with its inclosures was
received from Mr. Callender. In addition Mr. Callender called at the Depot a
few days ago and discussed the matter.

2. In Colonel Roessler's letter tc the F. H. Lovell Company he states:

*In a circular letter recently received from the Chief of
Engineers it appears that future purchases of ‘the fixtures in ques-
tion will be made by the "Engineer Depot, Washington Barracks, D.C."™
and from there distributed to the various Engineer Districte through-
out the country.”

This evidently refers to circular letter from the Chief of Engineers dated
September 18, 1913, on the subject "Issues to the Artillery on requisitions.™
In paragraph eight of this letter, sub-head (e), appears "Standard lighting
and wiring fixtures for fortificatioms®. Althcugh the eircular letter in which
the quoted words appear refers only to Artillery requisitions, the use nf such
words Justifiés the assumption which Cclonel Roessler has apparently made. On
the other hand, no directions or instructions have been issned as far as is
known to thie office, which directe District Engineer Cfficers to nbtain mate-
rial for standard lighting and wiring fixtures for fortificatione through the
Engineer Depot.

3. It 1es only by ome office making all the purchases of such material
that the difficulties pointed out by Mr. Callender can be overcome. Such a
policy apparently is nct followed, for in talking with Mr. Callender he re-
ferred to an incident which occurred within the last two or three months where
a certain manufscturer offered to supply the Philadelphia office with a panel




) box for some $37.00, which panel box Mr. Callender claimed shomld cost over

' $75.00, as it was absolutely impossible to manufacture it in sccordance with
the standard drawings for anything near $37.00. This indlcates that one District
Officer at least is purchasing material in plecemeal., It is not kmown whether
the Philadelphia office will call upon the New York office to make the insepec-
tion, but unless the inspection is made by the New York office, it is more than
likely that the box furnished by the unfortunate bidder will not be of the same
standard as the Standardization Board's drawings call for,.

4. There is no doubt that all purchases of standard material should be
made by one office and each purchase should be made in sufficient quantities
to Justify the cost of proper inspection. The results of improper inspection
are not always evident or noticeable., The Depot, however, has recently had
such experience. It has been called mpon to buy cable in piecemeal lote. The
amount of cable on individunal orders would nct be sufficient to Jjustify the
maintaining of an inspector at the factory; so, to keep down the expense, in-
speation either has been waived and the manufacturer required to give an affida-
vit as to composition of compound, eteo., or only scme special point hae been in-
spected, such as witnessing the mixing of the rubber compound., In all of this
action, which had for one of its objeots that of keeping the manufacturer gues-
sing as to what process of manufacture would be inspected, the Depot never
thought of inspecting the completed cable for the purpose of observing the man-
ner in which the armor was placed. In the case where some cable was delivered
to the Depot recently, during a casual examination it was noticed that the armor
wires were very loosely applied. In fact, so loosely that the value of the
armor was entirely lost. The incident only shows the necessity of keeping close
watch on the manufacturer.

5. To get back to the guestion of gauges, it seems that the best way to
handle this matter would be to purchase in one lot a sufficient amount of mate-
rial, possibly $10,000,00 worth, which would justify the mamufacturer in pur-
chasing a set of guages. As Colonel Roessler states, the only set of gauges in
the Govermment's possession should not be loaned tn the manufacturer. The pos-
sesslon by the Government of a duplicate set of ganges would be unsatisfactory,
for in the competition for business two or three manufacturers of fixtures may
be filling orders for the Government at the same time, and each would want the
duplicate set in his prssession. The ufacturer who had the duplicate set
would find all the excuses he cculd fo Arelinéuiahing the possession of the set,
if for no other reason than to incommode his competitor. The Depot is of the
opinion that purchases of spare fixtures and cable to be used about a fortifi-
cation, whether it be supplied to fill Artillery requisitions, or whether it is
to be used in new constructions, should be purchased by one office. It is be-
lieved that the Depot, especially the Seacoast Defense Section thereof, is the
natural office to make such purchases. The inspector employed on this class
of work by Colonel Roessler, as well as the set of gauges in his possession,
should be transferred to the Depot. It is alsc believed that New York City
is the proper looality from which to mske such purchases and inspections.

6. The Depot recommends that, if it can possiuvly be arranged, the next
purchase of standard fixtures be in large quantities, totaling perhaps $10,000,.00,
and all purchases thereafter be in similar quantities, sc that the manufacturer
can spread the cost of his gauges over & large number of fixtures. If such a

| O ———— - — ——
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ourse is followed the manufacturer who obtained the first business would have
a slight advantage over other manufacturers in subsequent business, but that
advantage would not be so great as to destroy serious competition. The situa-
tion would in a way be advantageous to the Govermment, for it would be more
probable that the same quality or standard of material would be furnished in

£illing future orders. CORPS OF ENGINEERS.

FOR & IN THE ABSENCE OF LT. COL. JOSEPHE. KUHN,

OV DN dawe/

nﬁj&ﬂBl. Corps of Engineers.
3 incls. X ' ' =
73171/82 lst ind. RRR/BHB

Office C. of E., March 11, 1914 - To the Engineer Depot, WASHINGTON BARRACKS’D.C.

1. By the 2lst Supplement to Mimeogreph No.50 (Seriel No. 501), Par.3,
the duty of procurirg the fixtures, cables, etc., to complete the wiring under
G.0s No.l, W. D., 1913, wae @ssigned to the Depot.

2. By Circular letter of September 18, 1913 (E.D.8B612), standard light-
irg and wiring fixtures requisitioned by the Artillery are to be furnished by

the Depot.

3. By Circular letter of February 26, 1§14 (E.D. 73171) standard fixtures
and cables for wiring new or rewiring old batteries will be procured by District

Officers through the Engineer Depot.

4. This office concurs in the desirability of meking purchases of stand=-
ard fixtures, etc., for stock in large lots, but the quantities that can be
purchased at any one time, beirg dependent on the availability of funde may
often, of necessity, fall considerably below the $10,000 worth recommended in
Paragraph 6 of the foregoing communication.

5. The etatemert in Par. 5 of the ﬁrogoingiettor to the effect that
the inspector employed by Colorel Rosessler, erd the set of gauges ir his pos-
eeesion, should be trensferred to the Depot, ard that New York City is the
proper locality to meke purchases, otc., are not understood.

By commend of the Chief of Engineers:

Incles. 83-85 accompg. Captain, Corps of Engineers,
MALE 12 1914 8. 0. 8., Eng. Depot, Wash. Bks., 0. .



5990/10 2nd Ind, W/F
Engineer Depot,Weshington Barracks,D.C.,March 18, 1914 - To Thief of Engineers

1. As bearing upon this subject, a letter received from Colonel Roessler
is quoted below:

"From: The District Engineer Officer,SECOND DISTRICT,New York City.
To: The Officer in Charge,Enginesr Depot,Washington Barracke,D.C.
Subject: Six-circuit panel beox, Engineer Dept. standard,

1. Your letier of the 3rd inst. relating to the above, received.

2. This matter was taken up with a member of the firm of
Russell & Stoll, who is at present furnishing a large order of Engi-
neer standard lighting fixtures for Battery Merritt and he states that
under the existing methed of purchasing these fixtures in small lots
at varying intervals of time, it is not possible for manufacturers to
furnish them at lower prices and in the case of the one panel box
with cable couplings, in question, there are numerous reasons for the
high price, some of which are:

a. A special composition of metal is required, such as is not
used for ordinary commercial work; this requires extra work in
the foundry consisting of the cleaning of a furnace and special
care to guard against a defective caeting, all of which increases
the cost of the casting per pound.

b. The casting of say six boxes would take but little more
time than for one and the time of the furnace and men would be
distributed over the larger number of boxes; this also applies to
the cost of the pattern,

¢, The possibility of a mistake in machining or assembling
which would cause rejection of the finished box and the conse-
quent loss therefrom must be considered.

d. The cost of routing an order for one box through a shop
would be practically the same as for a quantity.

e. The cost of the panel is a very small part of the whole
and no substantial saving would be affected by purchasing them
separately.

f. A box made of cast iron would cost about 20% less than
bronze but if made of the former the box would need to be of
thicker metal; this saving might be worth considering on a quan-

tity of boxes,

3. It is not thought advisable for the Department to own the
patterns for any of the fixtures, as they would be a constant source
of trouble and expense.

4, The couplings, lock and panel for this box will cost about
$20.00, the pattern $10.00 (this seems a low figure), the casiing
about $15.00, leaving $77.00 for machining, assembling and shipping;
thie is an unreesonable proportion but is explained by par. 5.



5. As all material of this clase ies to be purchased by the
Engineer Depot it ie suggested that a solution of the matter lies in
the making of a yearly contract, efter advertising, stating a mini-
mum quantity to be purchased and reserving the right to increase the
quantity. This method of purchasing would probably secure greater
competition in bidding and lower prices.,

It aleo seems advisable to have the limit gauges for these
fixtures transferred to the custody of the Depot.

S. W. ROESSLER,
Colonel, Corps of Engineers."

2. The only way in which the inconsistency noticed in paragraph 5
of the preceding indorsement can be removed, is to assume that a somewhat
indirect recommendation was made to move the Seacoast Defense Section of the
Depot to New York. This was the intention of the party compoesing the letter.

Sl

3 incloes.

t. Col., Corps of ¥ngineers.

73171/82 3d Ind. EB-FF

Office C. of E., Merch 23, 1914 - To the Engineer Depot, WASHINGTON
BARRACKS, D. C.

1. The matter of the most economical method of meking vurchases
of these fixtures should be brought up in connection with the submiscion

of the project called for hy letter of this office of Februery 13, 1914
(E.D.91372).

2. Recommendations nre requested in reference to the transfer of
the set of limiti cueses to the Engincer Depot.

3. It is not intended to transfer the Seescosst Defense Section
of the Depot to New York.

By command of the Chief of Engineecrs:

MAE 2F 1914 8. 0. 8., Lng: Ospot, Wash. Bks,, D. ¢, o M

Inclos. 83-85 accompg. (:’%U Colonel, Corps of Engineers.

bt



5990/ 10 4th Ind. '/ F
Engineer Depot,Washington Bks.,D,C.,Mar.30,1914 «To the Chief of Engineers.

l. The data called for by E.D. 91372, dated February 13, 1914, can
be best prepared by one individual connected with the Seacoast Defense
Bection of the Engineer Depot. The lists called for will be furnished as
soon as practicable under the circumstances. When furnished, a recommen-
dation will be made as to the size of lote in which purchases should be
made.

2. In connection with the transfer of the gauges from New York to
the Engineer Depot, Colonel Roessler was advised, in reply to the letter
quoted in the second indorsement, as follows:

"4, In reference to‘the lagt sentence of your letter
it would seem that as long as the usual successul bidders
for standard fixturee remain those whose places of manu=-
facture are in the near vicinity of New York, the gauges
should remain in New York. For even if an inspector from
the Depot made the inspections it would not appear ad-
visable to transport the gauges back and forth between
New York and Washington. Then too, unlees the practice is
becoming objectionable to you, the Depot would much prefer
to have Mr. Letts continue to make these inepections,as he
has done exceedingly well in the past."

to which Colonel Roesesler as replied as follows:

¥3. If inspections are to be made by this office,
limit gauges should remain here; provided the gauges are
here more accessible to successful bidders. At present
this office seems to be the better place, as the fixtures
are being made closer to New York than to Washington., If
a firm at another place 1s the successful bidaer, the
gauges shoula be sont to the Engineer Office nearest that
point.

4. With the emall drafting force here the inspections
for the Engineer Depot breaks in considerably on our regular
work. This applies as well to Isthmian Canal inspections.
But the officer will always make desired inspections if pos-
8ible, and I see no reason why we should not respond in the
future as we have done in the past.”

Until manufacturers other than those in the near vicinity of New
York bid on thie material, it is thought advisable to keep the gauges
&n the New York office.

(S 20 MW”‘—«
3 inclos. s ,/// t. Col., Corps &f Engineers.

s ermeomr o MAR 81 1914
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Fi e Mimc36/5

September 3rd, 1912,

Colenel John Millis,
Corps of Engineers, U.5.Army,
Rewport, R.l.
Colonel:-

Referring to your letter of the 30th ultimo
reﬁthc to the form of lighting rt-;tuén designed by the
8tandardi zation Board for phtform'lﬁghﬂng. 1 have the
honor to edvise you that the type of fixture which has
been tentatively adopted by the Board is shown en negat-
ives 7-10,incl,, and 30-33,incl,, which are being sent
you in e separate roll,

The material shown on sheets 7~130,incl., 30
and 31 and the top plate shown on sheet 32 (and no pipe
and fittings) have been purchased by this office from
F. H, Lovell & Co., Arlington, N.J., for $5.40 each FOB
Mnlﬁton. The Russell & 8toll Co., 48 Cliff Street,

New York, and also the Universal Standard Electric Corpany,
90 Verona Street, Brooklyn, N.Y., can luﬁply the material.
All these marufacturers have copies of the specifiBations
under which similer materiel has been purchased.

The early return of the negatives is requested
as the routine work of this of fice regquires frequent refe-
reme to them,

Very respectfully,

1l pck.sep.
%/T Captain,Corps of Kngi nee

o - w
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DISTRICT No. 2
FORTIFICATIONS

Hnited States Engineer Gffice

" ROOM 414 U. S. CUSTOM HOUSE

FORTS 67/534 ..
SAN FRANCiIsco. CAL.. May 5, 1913.

FROM: The District Engineer Offiger, Second District.

T10: The Chief of Engineers, U.S,Army, Washington, D. C.

suBJECT: New type of cable hanger.

1. Referring to E. D. circular letter dated April 19,1913 (73171):

2. None of the new type of cable hanger recommended by the Board of
Standardization of Electrical Fixtures have been received by this office.

2. There is inclosed herewith a blue print showing a type of hanger that
has been used in connection with the fortifications in this district since
1910 and has been found satisfactory. The head is snipped off of a common
wood screw and the screw is then east into the base of the hanger, the upper
end first being flattened to afford a better bond. The hanger is then secured
in holes drilled in concrete walls, ceilings, etc., by means of ordinary ex-
pansion shiélds, or shields improvised from the lead covering on scraps of
electric cable remaining on hand after completion of fire-control and electric
power installations.

4. The hanger was designed in this office and is manufactured locally
from patterms belonging to the Engineer Department. The number used and the
prices paid are as follows:

Date. Number ordered. Price each.
February 1910 5,000 9.9¢
June 1910 1,800 12.0z
August 1910 450 12.0¢
October 1910 2,600 12.0¢
October 1911 600

- 15.0
Fzo ﬂﬁf;’/

Lieut.Col. ,Corps of Enginsers.
1 inclosurs. '
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UNITED STATES ENGINEER OFFICE
MCCANDLESS BUILDING

HONOLULU, T. H. l[a.y 70 1913‘

The Digtrict Engincer Officer, Honolulu, Hawaiil.

Trom: MadwsiBootoHBooten X ConpsondoBngOnearReX

Tc¢: The Chief of Engineers,
U. S. Army.

Subjicct: NHew type of cable hanger (Cir, Lett., 0.C.E., April 19,

The accompanying blue print shows cable hangers which
have been used in wiring the fortifications in the Hawaiian
Islands. Brass has been used exclusively in their manufacture,
and they have given perfect satisfaction,
on T con wlon LT

The type of cable hanger referred to wibdm has never
been used in this distriet, although it is understood that a
supply had been shipped, and will shortly be received.

(-0,

Major, Corps of Engineers,

1 incl. (blue print)
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ENGINEER DEpARTMENT, U.S.Arnrry.
GALVANIZED /RON
CABLE HANGER .

ArrrovED. Moy 6, /5977, .
FOR THE BOARD - 4 Full Srize .

_______ . W Moeanty,
Colonel, Corps of Lngineers,US.A.
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