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Julyss, 1058

U. $. Navy Research Laboratory
Anacostia
B. C.

A ded

Aticntion lr. 7. B. Ovens

Desr r, Ovens

I
Ten vlecesg sample thermostat for test under suec
RE 13A488E are being shl-onet Lo your merascnal af
Foxe

Irom our factory today.

arronenent

Thls shioment ls ncde In aceordsnce with the
negotiated on the writer's recent viglt to your labora-

'
-

1 .
terlee

v¢ would auprociole very much Jour report after completing
Seste on these instrmiments.
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N. Eng. 5a ‘ s
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APDRESS BUREAU OF ENGINEERING, NAVY DEPARTMENT

AND REFER TO No, m/“/“ (“lbm,
’ NAVY DEPARTMENT
e 4 BUREAU OF ENGINEERING

ENCLOSURES “a s
\\ \
i .

gontlezon:

WASHINGTON, D. C.

Tre Bureau is authovising the return of nu ten sample

thermoatats sobmitted to the Raval Researsh Lsbomtory for

test under specifisations RE~134~484B, upen completion of such

tests,as requestsd by your letter of 10 August,

Teat datz wil)l be forwarded to you when ava
Jeoet to the understandiag that it will not de used iﬁ:‘izvzzf‘

tiaing purposes.
Yesry respectfully,

Taylior Instrunent Companies
}73‘ linoocin-lLiborty Bldg..1
hiladelphia, Fa.

ttention: tir. .. . Teylor.



REPLY IN DUPLICATE
AND REFERENCE TO

867/40
WILL BE‘APPRECIATED

NAVAL RESEARCH L_ABOBATORY
ANACOSTIA STATION RRO1LE
WASHINGTON, D. C.

26 August 13875,

From: Director.
Tot The Chief of the Bureau of Engineering.

Subjectt Hadlo ~ Report of test of thermostets
submitted by the Taylor Instrument Companies.
(BuBng.Prob.H18-5)

Reference: (a) Bufng let.S87/40(10-25-%8) of o7 Oct.1974.

EnCLisurex (A) 5 copies of HRL Report No. R-1183,
s/e

1. There are being forwarded 5 copies of NRL Report
No. R~-1183 on Test of Thermostats submitted by the Tsylor
Instrument Companies. These tests were authorized by ref.(a).

Le It 483 requested that shipment orders be issued
this Laboratory so that the thermostats nay be returned to
the manufacturer.
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From: surean of Ingineering.
Te: Direstor, Naval Resesrsh Lsdoratory, insc¢ostis, D,(.

3ubject: Hnadio - Bu.ing. Prodlem i18.3,

1. It is requested that the ten sample thermostats sud-
mitted by the Taylor Instrument Companies for test under apesi-
fisations R2=13A-486D bo returned tc thea at Roehester, 1.7Y.,
marked for the attentiom of ikx. M. E. Lingg, upon cexpletion
of teatz under the sabject prodlem.

& J Huable
9y direction.
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N. Eng. 5a

-~ .
ADDRESS BUREAU OF ENGINEERING, NAVY DEPARTMENT e o

AND REFER TO No. 357/40/[,5 (BOIO'WB)

NS - NAVY DEPARTMENT
2\\ \{3 BUREAU OF ENGINEERING g Rl

- WASHINGTON, D.C.

ENCLOSURES

rrom: Bersaz of Eagineering.
To: Direstor, Naval Researeh Laboratory, anacostie, D.C.

Sudb ject: Radie - Bu.Eug. Prodlem il8-5.

1. It is requested that the ten zample theruoststs sud-
mitted by ths Taylor Instrument Companios for. test under speoci-
fications RE=13A-4808B de returned tc them at Roshestor, X.Y.,
marked for the attentiom of ¥x, H, H. lLingg, wpon cempletion
of tesxts under. ths subject prodlem.

¥ J4 Rable
By direction.
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N. Eng. 5a f T
e
ADDRESS BUREA!L} OF ENGINEERING, NAVY DEPARTMENT -

AND REFER TO No. 367/‘0/1,5 (8‘26‘?’8)

st

NAVY DEPARTMENT e T
LAy L, T —
encrosumes (1) BUREAU OF ENGINEERING /:’(/,/3;/ '3
WASHINGTON, D. C. wwm‘"“\\_;
Gentlomen:

lhe Bureau is forwarding herewith & report{ of the
test of the sample thaermostats submlitted for examination
under specification RE-134~486B subject to the understanding
that it will not be used for advertising purposes.

Very resrectfully,

Taylor Instrument Companies,’y‘
1734 Lincoln-Liberty Building,
Thiladelphia, la.

Attention: ir. ¥. C. Tavlor.
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N. Eng. 5a | - | /\/L,{-/"’/

ADDRESS DUREAU OF ENGINEERING, NAVY DEFARTMENT e

AND REFER TO No.

G8V/40/08 (BellwtR] P, O S,
NAVY DEPARTMENT
ENCLOSURES BUREAU OF ENGINEERING

WASHINGTON, D. C. S

P no e Bureany of ngingsering.
T sdrsetor. tavael Cosssrel ahovaiorv, asosiia, o,

L TP
the Jaylor Iastruisnt Corpanios.  HUe Nyl . roblem
1108} .

uhiect: fadio - Serort of "‘u"’ of Thgrsgatate suloalitiod by

RraTon0n: (8] He e, s Neoustia 18 O7740 or 25 e L83
20 Hahge
(b) e ini e 1&"21“ (10. *%"}.1{‘.‘-‘5.
{6} Zuenc 112 O7/40/L0 (RelieR; G 27 ‘ug. 188%,
tc :i. ‘e s 1,10 z‘;ti”.

Ls it s rojmsted Liaid tho ten savole
sianta, wide: u.nm bmfm ra;,c Bad w-ta in ru

™3 "102- t?'uwvo-

LN
Surned 1z the O 1m‘ tnatpanent {mw.m, % at
the leitart'sn zu. 3. T wid ot t.ien
{ont of 'r. . . ;.‘..;gg;".
- L
"~

-



L8140 [ 1O=EB-uH)

B b e 3uresu of Xnginrcering, »
o Tirmetor, Xavel sescsredh isboratory, Jnneostis, LT,
Cuh foetk; Hadin - Test of thermomsters rubmdtted bty Taylor n-

struvant Sompsnies - Ha,.zns. rrohlas VIB-H,

; H » 'v.‘ v . . . .
efeveien Lug MNel, .nseustia lotter _67/40/1% ov 18 LEPLomhar,
1950 to ‘lu.sng.

f.o 1t e requestad that tha sudbject sevple Shermom-
tars Sa rotursed to the Taylor Instrumest Companies, hoohester,
.., merred Tor the atdantion of ¥r, Lingg, =t thoir expense.

e =ublse
2y wirection
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From: Durean OF IRCineoring.
T Mraotor, Haval hesesweh Lobopstory, sweowbtia, 7,

abdeet: Zuadie - Thermomaterz ~ Juresuy of Inginewsrving

/' poblan Ho. N18eS.

Tnelosure: (4 T80 conlec of mreciffcationz RU-llL-4860,. (Gewe)
{7} Two fhoxvomalaeprs, Tyeo TH5-d001d. {2aCe)

1. It iz raguested tial the snolused tiermonsters be
testad to delormline aompllence will: Lo "B* and 0" revizions
of spasiticetions Wi=-13A~466 unfor thoe autharity of ths sub~
Jood provlen.

2. s revpert An the nranisss 1z Pecueated dy 7 Deceunder.

i U I AR

oGk omLhan.



s67/74 (Sug-%8)

Pram: Bureau of :ingineering.

<?§Ff8-mv

IREREEIE 2

¥y - H Pirector, Naval Taeaargh lLaboratory, snacosile, n.0.

dublect: Radlo ~ Wekeler Thsrmometsr Corp. -~ Thermomotar and
Therzcestat (Bureau of iir Commorgs) -~ Test of -

{Pureau of ¥npinsering Iroblam H1B-5).

Reference: (a) Dueng Speeiriestlens N7 134 4&6_13; dated
17 ¥eb., 1934,

L. It is reguestzd that the subleot thermomntoer
mogtet, forwarded to the lLaboratory by the uresu on 2
1556, be tested to detornine complimnce with refsronce
that a ravordt be sudritted in the promisas,

I

and thor-
¥aroh,
{aj: and

Zudl?

R 2
’.- Jivectied



L7 (2-28-58) o véq‘fa‘-m

s8ir:

in renly to your leider of 25 Pebruary, 1936, regard-
ing propesed tests of the WIKILIN Thermonsier Corporation mer-
cury englo thermometer and mercury thermoatat at ths Haval Re-
geareh Laboratorry, you are informed that the Jureau has initi-
ated geticn to have the dosired teests made as reguested, in
order to determina oomnliance of ithis materinl with specifica-
tion Au=13i-4863,

A ranort of itheoe tente will be forvardsd 40 vour ofw
Tice o acen ag 1% 45 avsilacle in $ha raroau,

Yory regpaetiully,

L. ax lariin,

rggistant Direeicr of lr Cozmaeree,
{:47r Tavigation),

eparioat of Jommerce,
“ashington, ..



‘3017 (2-25-W8)

92APR 1936
My

The WEXILER Thermometer Corporation moreury angle ther-
momn tor and asyYoury thermoatat, dizoyased in rour istter of 2%
Fesruary, and in tho jureau's lettsr of 4 Harch, 1938, bave
beon tested ot the Haval Desmeareh lLeboruiory, Anmcﬁsﬁia. Peluy
to detoraine c¢ou-llanoe with urean of Mnzinooring specificas
tion H-13i=4006%8, g

The tharmomuter wag found Yo vorply with the above speci-
Tiextion, sc far as ovuld be detarvined, oxcept o5 %o the mincer
datails of length, btemnorature range, snd gesle gradustions.

The calibration of txe thermomster iz acoarste $o within the re-
quired 11x3% of 1 degree C. This inalrvment withkelood a0 ag-
enlagrativn af 854 g, in She sbook feet withoutl serarastion 3 ihe
IHPSUTY coluvm, The meraury solitm waa sonnrated when rocsived
At the ‘aporsbtory, bui wes sasiliy jJjolined by hentins. The aXe
panxlon ehambar o the tharoneter affords protestion up to 100
danress V., wnd 2t =10 dazgress T. the vedPoury doas not pontruot
into tha buld dut sxtonds ong and thresegurriars izckes sbove
i%. The dimanalang of he srermomelor 4o o7t couply itk the
shove srenifiontion, bt s sy Polilows:

Lengts of »uld portion, 5=1/18"
Lensth of zoale moriion, 4=1/2"
Dareter of ihe aenle rortion

tirousd the hevel, 274"

The Llherioatst fsilsd to oconrly with nurasre-has 2-10,
4=3, 4=g, and 4= of the adbove a-acifioaticy, with respeot s
socusasy of cperstins temreratuare, sensifivity, offsotl of shock,
and 147 teat. Tia thermostat bhad an osaratins temparsture of
ar-pexlantely §9.8909 8. Thia s stated as en approximetion
since .o te-raratwrss at whileoh thoe tharcostat opened and cloasd
ti2 cireult aiffevred sonsidorally. The averags tewrorature 4if-
fororon hatwpon the muke arg the break was 109 C. and tbe ax-
trems CLirreronoe was .18° C. In other sardg, the sonsitiviiy
of i Lrztmgesnt ves 2 roxioately 109 ¢, inatesd of 2 ¢,
ag re uirsad 7 pars e b 4ed of the srecillicetion. any ther-
sostats tastad 4T oo abopatory meke oo Drgak contset wisihln
LG 0, of the sane teupapeture.



5017 (2=25e53)

| w5 axpaseion chamber of the thermostat protests the ine
stravent to 1 ., and the mercury was more itbhan 1* shove the
waid at "10’ 499 . [

In the shoek tast, thes marsury column of the tharontat
separuted at an scosleratica of 39 g, whereas tie spocificet ion
resguires that the instrunent withatand 30 g. without ssparetion.
At an asasleration of 39 g. the mersury from o 1Y leagth of Liw
capillary mg saeparated and a portion of 1t was thrown into the
oxpansios chauder. Im tre life tast, thre walls of the ompll~
lary of the thermostat wera bingk or contod with particles
of meroury for a distance of adbout 1/4" below the gontact
ring after tho instrument had made not more than 120,000 gontects.
After 175,000 osontact eyeles, a larae nushbor of winute shiny pare
ticlns adhered to the glass betiwsen the contaet rings, snd the one
erating temparatare was now about 1° low,

The Durseu will retwn the tx0 instmeients to vour office,
undor verarete cover,

Yory rosrectivlly,

e Aiveetion

i Te x jartin,

islatant iractor o0 Ar  oewsares,
(e Gl ootiomg,
Tgnaeriwent W s res,

vz

e Loty
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. BP1L/N8 (938) NAVY DEPARTMENT ST 938-932-s,
~ BUREAU OF SHIPS | | A
WASHINGTICON, D.C. . T
N
From: The Chief of the Bureau of Ships.
To: The Director, Naval Research Laboratory, Anacostia, D.C.
Subject: Radio - Bureau of Ships Problems, Closing of.

Reference: X
a; BuShips conf. ltr. C-NP14/N8(480b) of Aug. 16, 1942 to NRL.
b) NRL Quarterly Progress Report C-A9-,/EN8 of Nov. 10, 1942.

1. The following prcblems, haviﬁg been completed and re-
ported, are hereby closgd: -

Problem No. | NEL Report

M3-36 . Test Hardwick-Hindle resistors R-1913 of 7/28/42
(5ample Group #1).

¥3-38 Test Hardwick-Hindle resistors R-1947 of 10/14/42
(sample Group #2).

.M18;5 ' Test thermometers and thermo- R-1881 of 6/1/42
: stats.
M35 Test salt spray on electro-zine 867/49(341~-HAB) of
cord holders., 9/8/42.
M44 Test 3 sockets for Navy Type 867/19(341:BAB) of
19018 battery pack. 9/29/42.
49 Test anti-corona adapter cap 867/61(380-RBg) of

for gedestal insulators (Majes- 10/13/42.
tic. '

e g
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867/40(480V) ] | V. 58-480b-480-pJf

Com 2t~ et

From:  The Chief of the Buresu of Ghips. 7§
To! Electric 3laes Compeny, Hatboro, Penna}HJN Z i ﬁyﬁ?
VIA: _ INSPECTOR OF NAVAL MATEAIAL, PHILADELPHIA.

SUBJECT: ~Hadlo - Thermometers and Thermostats - Zlectric
Glass Company, Manufascturer - Forwardling of
Final Revort.

Reference:

a) BuShips Problem 1ltr 867/40(480V) of Nov. 14, 1941 to NRL.

(b) BuShips ltr 367/40 of Mar. 4, 1942 to Tlectric Glase Co.
via INSMAT, Phils.

(¢) BuShips 1tr 357/40(480V) of Key 27, 1942 to Flectric
Glass Co. via INSMAT, Phila.

(4) Spec. RBE 134 486C.,

(e) NRL Report R-1881,

Enclosure:
(A) One copy or ref., (e).

1. The Buresu hereby forwerda 23 enclosure (A), the
finsl report on the terct of thermometers nnd thermostate manu-
factured by the Electric Clags Compnny, Hatboro, Penns. for
your iaformation snd file.

2. The menufzcturer's atteatlon iz c¢=1led to the com-
ments on tihe method of securing lerds to the thermostest mount-
ing rings, reference (e)., These ghould be so =9lderead ss tn be
e>8l1ly renoved,

2. The use of General “lectric Tlamennl wire, o= suthor-
ized in reference (b) »arscrsph 7, 12 helleved %o rectify the
conéition of stiff lesés cxicting zn tht test g-mnlee,

4, Tnie - rtiflcinl nigh retin- A0 eyelins, necess-ry in
tiotln. tne thermest-tr In the tlee rvelloble for such test,
crused apperent failures of severs) of the thermoptst srumles,
but the Yureru ccocur: with the teetinge lrbor~tory thrt suffl-
cil=nl rvl. ence 1° rrecent ta concider the tnermosiste 5 tls-
frctory under uornel rates of cyclling nndg, therefore, the rorrovel
af the theruoet:; Lo G750 40004 »~na 506 4001G, glven in peference
(), Lla nereby conflpred,



$67/40(480V) - 22

8. The thermometers CEG 40014 have satiefectorily met
reference (d), and approval, reference (e), ie hereby confirmed.

6. The use uf the contents of this letter, or of HN.R.L.
Report R-1881, either in whole or in part, for sdvertising or
vublicity purposes, 1r nct esuthorized,

Copy to: URL
A. B. Chamberian
By Dirccticn -
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.569/40(480-v) -
Va~V-K-450b-480-p) L
//“ S )
MY T 4106
From; The Chlef of the Pwrenu of Ehips v
To: The Director, Navsl Resesrch Leboratory,

Anpeantin, ¥, G,

GBI LOT F281n -~ Theruoetste - ileotrie Glams Campsny,
.Tne, -« Froblem Nl bG.Prisrity A,

selfarsnes)
{a) BuShips Ytr. 267/40(480.V) af Oat. 7, 1941 ta Flectrie
Glass Cn., via INIAT, Phils. oo M.,
(b} Rlectrie 51wng Ta, 1tr, N16K of Nov. 4, 1941 to Budhips.
(@) Yudhips 1tr. “57/40(480-V} of Hev, "7, 1941 to Elesirie
QYpme Con. wie INSHLT, Phila, eo SR,
(2) 2pmeifiention 0 1734 4AR60

' 1. The Lure.n ceeires tont oualiflestlon Sestr 1o
rocordance ~ith reforence (J) he cornfucted ~An Shearangtiertg to he

™

pubmitted tr tne Lonorotors o af referesee (o),

i Problgm #18.5, mriority A, now an onen nrodblem, iz
denignalted for ezt of the thermealsis of Mieetric “Cerc i capany,
Tnenrprareted.

e Ten coples of the repnrt of the resultz of the tests
are reqguested, One of these mery be forwerded by the Buresu to
the manufacturer snd ony reference to other meterisls of o
gimiler neature, or other reports, should Le confined %o & sheet
or sheets which =r he reglly renoved frnw tns report,



B A o

s GOPY
0 NOT 1SSUE

el lonk HETURN TO Porttons ¥ Igéug

R ./ -

- -

y NAVAL RESEARCH [_LABORATORY
wBB/np ANACOSTIA STATION
WASHINGTON, D. C.

13 lsreh 1941

Fromi Dirsctor. _
Tot Chief of the Buresu of Ships.

Subjoect: Therzometears, Resistor, Test of. Bureau of Ships
Problem Mi8«§.

Referonce: () Telephone request from BuShips on 28 February 1941.

le Two samples of & mercury thermomwter subaitted by the
Philadelphia Thermometer Company desizned to msasurs ihe temperature
of resistors in service, wers ssnt by & representative of the Buresu
to the Luboratory with the reqgueat that their readings be eompared
with s thermocouple st s temperature of sbout 125°C. The follewing
tabulation shows the reedinpgs of a calibrated thermocouple and the
sanple resistors:

Rendingn Differsnoes
Side by side on hot resistor
Thermooouple 131.5°C,
Resistor Thermomster #1 136. * 4.5
Thermocoupls 127,
Reaistor Therassoeter £2 129, + 2.
flternately on same spot on hot
resistor
Thermocoupls _ 130
Reslstor Thermometer il 13%4. + 4.
Thermocouple 126,
Realstor Thermomster ;2 129. A + 3.
2. iz 8 matter of information, these resistors wers immsrsed

in a hot salt bath with s standard thermometer of hizh reliability.
The resdings ere shown in the following tabulation. It is to be noted
that the resistor thermometer reeding was oonsideradly higher than the
standard thermomster whieh lndiostes that their design contemplated =
cortaln loss in heat transfer when they are attached to a resistor:



. §67/40 ¥ -2- 15 March 1941

Read 1:}3: Diffasanes

Ismersion in silt water

Standard Thermometer ) 10844 °Ce
Resistor Thermowster il . 118, + 10.6" C.
Resistor Thermometer {2 116, + 10.8
Se .Two spring olips were supplied to hold the resistor thermometers

on the rosistor. In taking thess on and off several times one of the spring
olips was brolken. I{ appears that the bend at the top was made at too sherp
en angle. The olip that broke seemed to be of oonsiderably harder steel
then the one that did not break. These thermometers were returned to the
Bureau of Ships by messenger on 5 March 1941,

Re Po Briﬂoo’.

Y oy WY . .
Aol e cwene Y direction.
Eiabiee  Cwe el ;m‘-"')-.- N7 as sinet

WS b
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£67/40/55 (10-29-¥8) I4z}8-m

Gantlenen:

The Bureau forwerdis harewit: & cony »f Havel Nesgerch
Leboratory Report Ne, E-1312 covering the test of twmo sach of
your thermometers and thermostats for cosnlilance with gpecifie
cations RE 134 426B subjlect to the uncerstanding that thls in-
forzation will not be used for nubiiclty purposes,

The instruments w»ere Iound to comnly with speclficp-
tione RE 13A 4868 in sll resnects cxcept thst the exoansion
chazber of one of tha thermoweters frllszd to z»rotect this in-
struzant at 95°C, and the thermometers vere in accaordsnce z»ith

he clzensional reaqulirsments of drawing HA 404 225D,

Speclficatlon RE 134 486B husg boern zupersadad by 2neclie
icatlion RE 1324 4860, Conszeguently, hefore thaese ingtruanents
can be apnroved for Ysval use under current sgneciricstions 1t
wiil be nmceggary for you to subzlt & pannle thoerscometer and
thermontat suitsble for demonstrating cozniiencs with #he lotewt
ssauiflication snd showing that the reported slizht deficioney In
the Lrosrrzometer exnerglsn chexbear hsg bewy carreotad,

Vary respectfulily,

Taylor Ingtruient o-aunles,
uolopsdo Eulldiag,
12t and 0 Dtiey Yoty
3 E

Ynahlngton, e

P . ., b .
Bt et Ure Tricie
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S67/40/L5 (B~3-¥8) ~8-m

14 NOV 1928
Sirs

The two thermometors and the two thermostats (Taylor Ine
struzent Company) recently tested zt the Navel Hozearch Labors-
tory, Anacestiz, I.{., are helng returned under zensrate cover,
The reoults of ithe tests are dlgouzssed In the Buresuls letter
of L November, 1936.

The bulb of thermometer No. TAS52307 troke 8t n terpera-
ture of 95 cegrees C, in the teat to determine whethoer the Crvgw
clity of the expanglon chamber wes sufficisnt to nrateet the in-
strucgents un o 109 degreeg C,

The seoaration of the zercury ooluunn in thersmnstat Ko,
TA735962 ocourred whet the Lnsiluacvnt sz zutjuctuwo to 3o scesnie
eratlou of 5% g in the shoCk teast,

Very reaneconfully,

aex o darting,
Lirector of aAlr Co..erce (ALlr Mavigetion),
ToLon oares,

»
.- + . -
cortront oo
CLLLNEYY, T ene



REPLY IN DUPLICATE

AND CK TO _ oy L T
887/ 408 P .

Wiki. BE APPRECIATED

NAVAL RESEARCH LABORATORY

" ANACOSTIA STATION
WASHINGTON, D. C. RBO/eh L
: oy
: \\\\\ : 9 November 18528

From: The Director,
To: The Chief of the Buresu of Englneering,
Subjéct: Redio - Taylior Instrumeni Conpany Thermomeiers

and Thermostats - Return of test samples
(BuEng L] PrObo 118-5) L]

Refercnce: {a; Buing.ltr., 587/40/L5(8~2Z-W8) of 4 Nov.1928.
b) NRL Report Ho. R-1Z12.

Enclgaure: (&) Two thermomesters und two thermoststs.
s/c

1. 48 requested in reforence (a), the two thermeme-
ters (Nos. 74852007 and 7AB52818) und the two thermostats
(Hos. 7A93596Z and 7A93596%) reported upon in reference (b)
sre belng roturned to the Buresu under separate covere.

2 The bulb of thermometsr No, 7ABSEBO7 broke at
1 tenpersture of 95 degrees Centigrade in the test to
determine whether the capacity of the expension chamber
was sufficiomt to rroteet the instruments up to 100 deygreecs
Centigrade.

2 The separation of the mercury column in
thermostat No. TARZ5862 occurred when the instrument was
subject=d to un zcceleration of 65 g in the shock test, .

-~

Y \ 7/;/ _:,.ff ﬂ ;,/ N / VI /

s

H.ids Cooley.
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B57/40/1L5 ($Hwe?0-%8)

Qantlenent
Taepts of Yhe silz therwmomsiars m&u‘i@”“é in. your loekt
‘O June, 1336, und in the Suresuts laltemol 14 AJgust gnid
Jetober, 19 ’6, nave been comaleted ot *h"_nﬂcﬂ' Fepaoreh Lo
tary, dnatostla, Deo,

The varults of bLegzt: shov L Wobth of the groups of thare
soueters cosnly wit“ Burawn of Engincaring “rthmg nhOAQK 1ED
with roesugts to rimwwxiﬂns' snd, sn Ty oas Jould Tt ﬁ“t“wufﬂod,
"ow?«rm wlty the rnfu‘r~*a:tv of Buresn of Eoginesring Soecificn-

55 R T oAas o d ot o =
tinn 3B L34 afﬂu in =11 athsy resnocts, T dhpeeanotnirg ﬂrn
trarefore covaldered zv;:itﬂbl@.‘: for Maval wse,
4 7 S . R . | R U TR ST b
It ls understood thst i et lan pivenr Reraic 2Ll
not e veed Yoy sdvertising nurraner,
"‘"I"'«' Tanaudy ‘.A.i..: o
LS
Tt
e
i
LR S8 AT I
*
Tary Ty S, dnmaiefor




7 J"TOV., 1956. o
J:

In connection with the Palmer Companv's tests (s e attached), Lt. Comdr.
Eruner (Ds) came over to sec vhether or not we desire -to have thls
company placed on the ATTR77iED LIST., He stated that likely the co*““ny
”ill want its name on the list becauss of the results of these tersts, 2nd
may send in a letter to this effect. ‘

If vie desire to hawve the Falnm Co, on the aprproved list, arnarently
ve should have V-7 write to PU”‘”UA or else arrange with Ds to have .
that Zection notify 273V ' DA. In any event Ds siould know,

—



‘ MIE5 .. '
N. Eag. Sa P /
ADDRESS BUREAU OF ENGINEERING, NAVY DEPARTMENT A .
AND REFER TOQ No. U&J
E6T/40/L5 (H=ila¥E) *
NAVY DEPARTMENT
ENCLOSURES BUREAU OF ENGINEERING

WASHINGTON, D. C.

Bentlenens

Tests of tne siz thermomelers ssntionsed ln yaur loiter of Ls
20 Junwe, 1936, and in ths Bureoutle letieme s 14 4dvugust and of 30
Jotober, 1936, have Lasn taxflemen £t the Eavael Pezacreh Lebovze
Yary, Anecosils, D,

The rasulty o’ Lestyn ahow dhel both of the grauns of Lhare
moneters ondanly wlth Durcsy of fngincering Draelng o0 408 1028
with Tosozet to fluenciong; 3nd, 20 Osr oms vould b Jeteruinod,
canforn wlfih the resulrexants of Zuresu o7 Enplnsering Eneoifics-
Tian R 1AL L2400 1u 5l1 othelr roznects, The tngrrozeters are
trigvalare comeliared culiable for Yaval wars,

It Lo Inloe soinn slvanr marasls 2111
N R R LTS T,

A s v o g m g e b G
Wory pegnectSolly, .

e ™
soiedl r K

N vy 0 Y
LA TN PRSI AL I
AN,

It [ T e 6
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f”/'(/,/w‘ - He ]
387/40/15{8~1m¥8 ) [zdah
(4
rom: Bureau of Inglrsering.
Te: Dirsetor, raval kwesearci Laberatory,
Sub jeect: fjedic - Tayler Instrusent Su, Thermometers snd

Thermosteta, test of. [Buang Probler #l8«B)
sefarenoe: Joaul Aoport Rel3lf (lB-5; dateé 29 Sept. 1336.
} Buaiyg ltr. S87/40/18({68=5-28) of 5 rug. 1936,
to xnl.

(s
(b

1. It is reguested that the two thermozeters and the two
tharmostata repourfted upon in roference {¢) be returned te the
dureau.

£. Ho furtusr report in the premlses will bte reguired, and
tals pertictlar part of the subjeetl prodlern is hereby olosed.

\i’» ':l F‘uble’
Ny directicn.



S87/40/LE(10=29~58) ZeG-8eb

TNOV 1935

Tir;

The two thermezsteors mé the two thermoststs (Taylor In=-
strument Company), dlscussed in your letisr of Z7 July 19386,
and in the Buresu's letter of I August 1536, have boen tesnted
by the Kaval Hessarch laborstory, ipscostis, I.{., to determins
compliance with Burssu of Engineering spzciflicctiona Ry 104 42480,
(Y o

The thermomoters bear the serisl numbers 7A858£207 ond 7iA85R012As
the tharmostnte, nunbers 7A935962 and 74955962,

The thermostuts ware found tu eomply ®ith the adove Gpeci-
fiestions in all respscts. The tuermomelars conform to specifi-
entiong in 8ll respnets axcept that tha sxpansiep chambor &i4
not protect one of :uo two lustruxents at 95 degrees (., and ex-
gept that the dimenaions conforn to ¥aval Reeearch Lsboratory
drewing Ha 404 28253, s copy of whieh is encloced. Both the thor-
neeatora and thermostszte are ccnsidered suitable Tor Mavel usa.

It 15 requoested tuct thao ioforme tlon eoninined horein ba
di{vuliged only to personnel directily concernedi with the proeure-
ankt or test of the aubleet instruments; 2nd thal stepz bo takar
to prevenl (he uss of nny ¢f these data for adveriiaing pursoias,

The Buroau wiil return tno four instrumeets to your offies
under separate ¢ var. wog of tha thermemstore wal sonowhst don-
ced cduring tests of itz szpension chanber,

Vers reaspesetiull s,

[ ,\ Ruble
v divaectior

. . ex Fartic, - -

culzirnt Liresetor of oAr Comnerece [iir Naviestioag,
mpa toent of Commresa, :
otington, o JU.
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WLY IN DUPLICATE
AD REFERENCE TO

s67/40 N
¥LL BE APPRECIATED ]
NAVAL RESEARCH LABORATORY
ANACOSTIA STATION
WASHINGTON, D.C.
24 Cetober 1934
i
¥rom: Director.
i : Inspector of KNavel katerlel, U.3. H.,'
’ Fhiledelphie, Fenn,
Subject: Radio -~ Thermostets for Use in the Navsl

Service - The H-B Instrument Co,, lifr, -
Navy Type - 40009.

Reference: (a) I.N.K.,Phila.ltr. L4{=3/H=B Instrument
Co.,Inc. L4-3/30G26 of 22 Cet. 1934.

1. Keceipt of reference (a) together with
inclosure 1s ecknowledged,

2 The tests of subject thormostets will com=-
mence upon recelpt of & problem from the Buresu of Jngineor-
ing suthorizing such tests. You are zdvised thet the
Laborstory does not forwerd coples of test reports other
then to the Buresu concerned, except when specifically
suthcrized by such Bureau. By copy of thils letter the
Buregu of snglineering is requested to uadvise the Labora-
tory if & copy of the report on tests of subject thermo-
st:ts shcould be forwarded to Inspector cof Navel Mgterial,

¥hiladelphice, v
547 / W /My

- s
|

N A R .
He PO Coa il. i./Greenlse,

vory: R T \ g
U, JdUZe ' cd ; .
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REPLY IN DUPLICATE
AND REFERENCE TO

WILL 3& AP‘KCIATED

NAVAL RESEARCH LABORATORY

ANACO’STIA STATION 2BOSLP
WASHINGTON, D. C.

12 October 1938

From: Director.
Tot The Chief of the Bureau of Engineering.

Subject:t Radio - Report of Test of Thermometers and
Thermostats sulmitted by the Taylor Ianstru-
ment Companies. (Bulng. Prob.xo-B)

References H BuBng let.B887/40/L5(8-3-¥8) of § Aug.l9%6.
b) Bu.Alr Comm. (Dept.of Comm.) let. of
£7 July 1938 to Bulng.

1. In accordance with ref.(a), there are being
forwarded 5 copies of WRL Report No. R-1312, Report of
Test of Thermometers and Thermostats submitted by the
Taylor Instrument Companies. These tests were requested
by the Bureau of Air Commercs.

He M. COOJ.Q
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COPY FOR LT. GOULETT.

) J-8-7-h1
567740
S67/40/1% (9-131-78] ’

. NAVY DEPARTMENT
1 BUREAU OF ENGINEERING
Washington, D.C.

11 0CT 1935
Gentlemen:

The Buresu forwerds herewith one oopy of Naval Re-
ceareh [aboratory deport ¥o. R-1162 covering tha test of sample
thermemeters submitted by the Taylor Instrument Companiez, This
report chould not be ueed for advertising or publisity purposes.

The samplee ore being returned et your expesnee.

four oourtesy ie subwitting such sanples tc the ﬁavy
is apprecintod.,

Very respectfully,

“ 7 Huble
3y Dirsetion

Taylor Instrumeni Cowjpanige,
noohester, Hew Torh.
sttention My, iinge.

Jopy to: )
virector, xavel nessarch laboratory, anasostia, .0,
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To:
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867/40/L5 (6~20-WE) (Ire=T

14 August,

Jﬁﬁ.v'” .
4 . \
. /L/

Barvesy of Faglnsearing,
Iilrector, Eevel E2eonpch Labowrntory, Ansesetis, .0,

Retin « Test of 202 QT IDLNEDPE - Uh’wﬂu o
Engineoring ?ratlxm aﬁ.

zanale therconeters, (Sete)
Cony of Lrewing fp A\ﬁ 1:?2. (hews)

(#) &
et

,-A
!—,

Inelogurs or

An e resnerty oo
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i
a3 th &
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134 £260, exeow gownion o shoul bha
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[ AT 0l Dl
» .
A ; setodin

oy



frons
To:

Jub jeot:

aaferenceo:

el ovure:

267/40/1L5{8~3-98)

Burenu of Enginesring.
hirsetor, Naval Hesearch Ladboratory.

Radlo -« Mereury Thermoststs end ingls Thermomet ara
{Taylor Imstrument Cou., mBanufacturear) - (Buong
Problex 18«5, riority vin).

(o)} Du, 21r Comrcerce (Dept. of Coimarce) ltr. of
27 July 1936, to huensg.
{b) Busng spacificetions UZ 1%, 48461,

(5) Two {2} Tayler meveury tlunrmosiots and two !3)
Taylor srgle tharzometere. (s/¢)

1. It 1¢ rezussted thet enclosure () bo tezted for eou-
plisuce with reference (), and thet tho Huresu be notirfied in
the pramisas,

~ed s uble,
B dlreetiorn.
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Gontlamon:

The Bureau has examined the reley submitted by your
letter of & lMay, 1936, and is refurning same under separaste
cover, since special spesifications and procedurs have not
beon adopted for testing relays apart from tests of the gom-
plete radio equipment in which ineorporated.

Your courtegy in thic matter is pgreatly arpreciated.
Vary rospectfully,

¥ J Ruble
By direction.

=3 Instrumsnt Comrany,
2616 . Proad :treet,
Thiladelvhia, ™a.
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INSTRUMENT COMPANY

2513 N. Broad Strect,
Philadelphia, Pea.

May 6th, 1936.
Navy Departiment,
Bureau of Engineering, Radio SGOtion,
Washington, D.C.

Attn - Comm. Goggins and J. W. Wright.

Gentlemen:

During the writer's recent visit with
our Mr. Collins, we mentioned our desire of having our new Relay
that has been designed for low current through the coil to operate
in conJunction with Navy Radio Type Transmitter Thermostats as
listed under Navy Specification RE 13A 486C.

We have about completed our development
on this instrument and we are taking the liberty of mailing you
one of these, under separate cover, for operation on 110 V. A.C.
60 cyele line voltage. We understand from the coil manufacturer
that this isuwound according to the latest Navy réguirements on
coils and impregnated under standard Navy specifications. The
Bakelite base ig aiso of the Keavy approved type.

The coil current on a straight 110 V. line
registers approximately 2 milliamperes and on life test run with
standard Navy thermostats, after 5 million make and break impulses,
at miocroscopic examination, we found practicaelly no wear and tear
due to the pressure loading of the thermostat and the low current
through the coil of the relay. :

We would apprecliate passing this relay along
for standard llavy test and approval, if you have such routine in
your Department covering relays. We are anxiocus to offer these for
sale to transmitter manufacturers at the same time we sell our ther-
mostats.

We are standing ready to cooperate in mak-
ing any modifications necessary in order to brin: this under the
strict Navy requirements for the particular arplication outlined
above. Thanking you for past courtesies and anticeipating the
pleasure of a favorable reply, we remain

Very truly vours,
BH-B INSTRUL'EMT CO,., INC.,
s/ Norman McKinney, Sales lanager.

NLCK/GG

Bueng file No.
S87/23/15 (5-6)
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WiL BEPPRECIATED

Cli-ds

Prom:
To:

Subject:

Referenge:

Inclocure:

1.

e

NAVAL RESEARCH LLABORATORY
ANACOSTIA STATION
WASHINGTON, D. C.

The Director
Bureau of Engineering

Radiv - Weksler thermal Devices, ttsta of.
(Burean of Engineering Problem M18«5),

Bureau Engineering letter ECI7(2-25-I8)
dated 21 April 1536,

1 Veksler thormometer #101 and 1 thermo-
stat #104 D

In accordanes vith reference the above noted

inolosures are returned harswith.

H. . Cooley,.
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Report of
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(:gi//) Tests on Mercﬁry—iﬁLClass Thermostatq’ /

NAVAL RESEARCH LABORATORY
LNACOSTIA STATION
WASHINGION, D. C.

Number of Pages: Text -~ 4 Tables 1

futhorization: BuEng let.867/40(10-25-18) of 27 Oct. 1934.
Date of Test: 1 Nov. 1334 to 27 Nov. 1934.
; Prepared by: TN
<Z;;> W. E. Bower \
. ""hksst. Radio Engineer

Reviewed by

R. B. Owens
Lssoc. Radio Engineer
Chief of Section

L. H, Taylor
Physicist
Superintendent, Rudio Division

Approved by: i o
H. R. Greenlee
Captain, U.8.N.,
Director.

Distribution: Bueng (4)
EPC
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1. This problem was authorized by reference (u), and the
Zoverning specifications are listed as reference (b). Refar-
ence (e¢) 1s a previous report which is pertinent to this
problem.

Reference {a) Bu.Bng. let. 567/40(10-25-%8) of
27 Oct. 1934.
(b) Specifications RE 13A 486B.
{e¢) N.R.L. Report R-1074 of 21 Sept. 1334.

2. The object of the tests is to deterfiine if thermostats
as supplied by the Collins Instrument Company (types 139-503
and -40008), and the H, B. Insirument, Company (type -40009)
comply with specifications reference (b), and if they are
suitable for Naval use.

ABSTRACT OF TESTS

3{/ he theraostats were tested for accuracy of calibra-
tion’at the operating temperatures, sensitivity, the effect
of shock, accuracy of dimensions, degree of recession of the
mercury colamn at - Odﬁ; the degree of extension of the
column at 1009C, and all other requirements (where possible)
underaspecifications g-referonce- (b) -




CONCLUSIINS

(a). 411 of the three samples submitted as Product 4 pussed
the tests as outlined in weference (b).

{b) Two of the three samples submitted as Product B failed
in the accuracy of caiibration.

(¢) ‘Shonuld the manufacturers of Product B improve the

accuracy of calibration, then on the basis of the tests
on these samples, same would be suitable for Naval use.

- la -~
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RECOMMENDATIONS

(a)

(b)

It is recomnended that the H. B. Instrument Coumpany

be not grantad approval on type No. -40009 becauzu of
failures intwo of the samples to comply with specifica-
tions for operating bempe ature. X

1t 1s recomiended that the Collins Insirument Company

be granted approvul on both types -40008 and 40004, and
also on the diminutive type 139-503 in. 8o far as it passed
all requirements of operation but is not listed as for
size in referencse (b).

- 1b -
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Product "A"

Product "B"

Key to Manufactiurers.
-~ Collins Instrument Coumpany.

- H. B. Instrument Company-

- lc -

o
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MATERLAL UNDER TEST

4. The material under test consists of two wercury-in-
glass thermostats of the straight type detailad on page 12B of
reference (b) having operating temperaturea of 50° C and 60“ C,
and one of the same type but of diminutive dimensions as

follows:
Length fiidth  Diameter
Mercury reservoir or bulb  13/16 inch ‘1/5 inch
Tip of bulb to first U
contact ring 2-9/16 inch
Tip of bulb to second
contact ring 3 inch
Overall dimensions of
stem 4-1// inch - 15/64, ineh
' | &pprox.
Contact rings 1/8 inch 17/64, inch
2pprox.

Distance between . ,
contact rings 9/32 inch
The operzting temperature of this thermostat is 45° C.
The above three thermostats have been referred to as Product A.

5. There are also three mercury-in-glass thermostats of
= the right anglad type detailed on page 14B of reference (b),
i all haviang an operating temperature of 50° C. The latter three
thermostats have been referred to as Product B,

METHOD OF TESTS

6. (a). The operating temperaturcs and sensitivity were
deternined by comparison with precision standard thermometers
czlibrated in hundredths of a dezree Yentigrade. Fach thermometer
and thermostat were tightly couplad together in a relatively
small beaker into which pure mercury was placed and the bulbs
completely immersed therein. The excess of applied heat over
and above that necessary to reach the operating point was held to
a minimum in each case.

(b). The life test was performed on but five of the six
samples submitted as showm in the tabulation of dataat the end
of this report. The method used was to excite the bulb of the
thermostat by heat rays zenerated by a 500 watt projection lamp.
Theserays were collaected and reflscted by a parabolic mirror of
medium focal length through a lens system znd thence to the
thermostat bulb. Interposed between the thermostat and the
converging lens was an electro-magnetic light shutter of
sufficient aperturs to adnit the necessary heat rays, the
thermostat operating the shutter synchronistically as the
thermostut pussed through one complete cycle of "on" and "off"

- g -



positions, the period of which was governed by the degree to
which ‘the bulb was, coupled to!the focal point of tht rays, and
the rate of cooling of the bulb during eclipse. The period wec
held around two to three complete cycles per second although
five or six cycles are possible.  Over 300,000 complete cycles
were recorded for each thermostat tested. One each of the
submitted samples was tested at 70 volts R.i.5., 60 cycles and
20 milliamperes as per specifications reference (b), para-
graph 4-6. One of Product B and two of Product A units were
tested at 12 volts direct potential end 12 milliamperes as per
specifications reference (b} .

(¢). The effect of shock was determined by testing
the instruments in a centrifuge.

DiaTA RECORDED DURING TESTS.

7. The data recorded during tests are shovm in Table I.

-

PROBABLE _ERRORS IN RESULTS.

8. The precision thermometers used are of the Beckmann
type, and according to the Bureau of Standards calibretion are
accurate to 0.°01C.

9. Errors in the measurement of acceleration by the hand
centrifuge are not greater than 10%.

&

RESULTS OF TESTS.

10. These thermostats were tested and inspected (where
possible) to determine comoliance with every applicable para-
graph of specifications reference (b) , with the following
exceptions Thermostat of type 139-503 No. 2114 operating at
44,.994C is not contained in above referred to specification ,
consequently physical measurements against specifications
measurements are not applicuble. However, &ll specifications
relating to its operationsl characteristics were measured in
the usual manner, and appear in Table I,

11. From “sble I it will be noted that a shifting of the
point of operation of the thermostats resulted after 300,000
cycles of test. The direction of shift is, in most cases, to
a lower operating temperature except one of Product &, #2039;
the mean point of operation of this sample shifted from
59.995C to 51.°0C. The on-and-off period of operution showed
a perliad retardction of from 3 to 4 cycles per second to cbout
0.5 cycle per second, indicating an increase in linear travel
of the mercury column before contact was made or broken. One
Product B unlt #2085 began operating at about 2 to 3 cyclss
per second on its life test, but considerable trouble was

e
-~ 2 -
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experienced after a couni of 218,000 cycles had been reached
due to the mercury ruaning past the last platinum po'nt or
operating contact. Its ability to make and breek the circuit
under this condition gave no little concern, the period being
irregular and lad to the conclusion that the column had been
separated by the presence of mercury or water vapors due to
some arcing at the break; assisted possibly by tiny particles
of carbon deposit lying between the platinum point and the
coluam. This carbon deposit is now plainly visidle together
with some condensed mercury which has failed to adhere to the
receding coluan upon cooling.

12. An acceleration exceeding those of specifications
by 6.4 g were given two samplss of Product 4, Nos. 2033 and
2039, No. 2039 separated while No. 2038 remained intact. No.
2039 was accidentally broken in an effort to reunite the
colunn. Both Nos. 2038 and 2039 had previously successfully
withstood the acceleration test of 50g in accordance with
specifications.,

13. Two thermostats of Product B, Nos. 2083 and 2085,
failed the subject tests of paragraph 4-3, of specifications,
reference (b), by 0.°01 C and 0.°03 C, respectively.
CONCLUSIONS

14. All of the three samplzs submitted as Product A
passed the tests as outlined in reference (b).

15. Two of the three samples submitted as Product B
failed in the accuracy of calibration.

16. Should the manufacturers of Product B improve the

accuracy of calibration, then on the basis of the tests on
these samples, same would be suitable for Naval use.

-4 -
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