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iNSTRUCTi ON BOOK 
FOR 

TiME iNTERVAL APPARATUS EE~85~T6 
liNE C O~NECTO R UN~T EE-8?-T~ 

FiRi NG SIGNAL BE-65mT2 

SECT iON i 

GENERAl DESCRIPTION 

L The time ··interval apparatus and as sociated equipment descr i be d i n 
this i nst ruc t ion b ook are designed f or mobile coas t artillery ·. The equi p-· 
ment consists of t hree principal pieces of apparat us as fol l ows : 

Ti me Interval Apparatus EE-~85,- ·T6 
Li ne Connector Unit EE- 87- T4· 
Firing Signal BE·-65:-T2· 

2:, Time Interval Apparatus EE: .. 85. · T6 consists of an accurate clock and 
t ime : .. f nterval mechani sm which are operated from a 6- volt battery and provfde 
t i me intervals of 1 ~ 5,,, lOv 15.Y 20y 30 and. 45. seconds .. Eac h of t he se intervalB 1, 

wi t h t he ex()eption of' t he 1 . and 5, ·s econd intervalsv is preceded by twb 
1 ·- secon.d i nte r vals.. The duration of each time i nte rval ,, or t he ti me t.he signal 
cont ac t i s olosed

1
, is a pprox. :tmate1y 0, 4 : second. Al so v a pr('Jlim:tnt:H''Y war ning 

i nt erval is · prov i ded: for t he 20· ., 30 ... and 45.· second series 1• oc: cu!'ing ~ . :3eConds 
ahead of the series of interva l s ., On t he 20 ·second c ircuity t he contact:- are 
therefore closed at 15.

1 
l 8 y 19y 20 ! 35,1, 38 y 39 ,. 40 ~ etc. 1, se,eonds ,: 

3 , · Lin_e Connector Unit EE·87 -T4' is designed to auperiiilpose tone tin'le · . 
i nterval signals on one to Bix t,ele phone lines .. A muH icontact re lay .i s 
operat ed by thf'l t .me· ·lnte:rval appa.ratuB ';o corrtro1 a lOOO· .. cy·cJ.e tone eour,·::e 
and conne ct eaoh Oil'tlp1lt i;.Lansf'orme r tb ·h~; X'et3pec i.vo line, Alt ernate 
rnj orophone hurnrne :r•fJ are prnv:l.de d for 1: 1-m tone sour<' e and. a key' c~cmneotE~ ()tlt3 

or t he o·t, her to t he cd. rcutt., Another key LWntr.ois he out.put volume by 
connect ing reeistOl" j n series with t he humruer•·out p t wincl irtg anrl t he serieEl 
primari es of ·the t ransformer s, 

4 .. F' iring Si gnal BE 65: T2 is a l ooa l .. ba.tte ry hoWler which supplies a 
loud. t one at t he gun poBition r o:r' eac h inte r-val deair·ed. The i me·· J. ht erva.l 
lippar atus ope:rates a oensit ve relay t o o ose a 3·- volt battery· e trcuit t hru 
a vi brato operat.i ng on a heavy d iaphl' agtl'l and res onatoi' , Six finng 1.ngnals 
are prov ided ~ and. may bf' connected to t he same or different te:rmii~a.ls of' the 
t i me · i nt erval appa:t at us ,, , 

5 , The nomenc atu!'e ~ di mens ions and vt€Ltghta of the various 1.n~d. ts are 
listed. be l ow : 

Nomenc.lat'ure 
Time Interve. Apparatus EE- -85,-.. T6 
Line Connect or Unit EE·-87 ·-'1'4 ' 
Fir i ng Signal BE- -65:-T2 

Dimensions (Ins . ) 
7 X 11 ·"!/4· X 14:·-1 /2 
7 X 11 X 14'· 1/2 
6.- l/2 X 9·-1/2· X .. 0• l/2 

.. t -

Weight (L'Os ; ) 
14' 
25, 
18 



SECTION I I 

DETAILED DESCRIPTION 

6, Time Interval Apparatus EE- 85.-T6 .. 

a. This equipment is housed in a mahogany case with hinged cover and 
carrying strap: A hinged section on the left side of the cover provides 
entrance for field wire and battery leads. Two bakelite panels are mou~t~d 
in the case, one providing an opening for the clock and the other conta1n1ng 
binding posts and Switch SW-105 on top , and the time- interval mechanism . 
mounted on the under side . A r'ubber-gasketed, bakelite case is mounted w 

5 the proper posit ion for housing the clock. Four common Binding Posts TM-l? ·' 
. e 

two each for the 1~· , 5·- , 10-, 15- 20- 30- and 45-second intervals' on 
f h · · ' ' · ontact or t e spare contact on the 90-second arbor and one for the spare c d d 
on the 120- second arbor are provid_ed . Two Binding :Posts TM-109 are provi t~ 
for the battery connection and three Binding Posts TM- 152· for the straps 
connect to the clock. 

b. The clock is the resonance type electromagnetically driven from 
the 6·-volt battery, and has a center ver~ical axle upon which is mounted a 
heavy cylindrical weight, a contact-operating mechanism and a magnetic ~a~on 
suspended between the windings of an electromagnet . In the stopped poslt7 d 
the m~cha~i's~ holds the motor contact closed so that when battery is ap;l~~e' 
~he cncu1t 1s completed through the electromagnet, giv ing an ·impulse \ 
ar . The contact--operating mechanism is so arranged that the contact 1 · 

~I~~ed once for each complete oscillation of the bar and weight . At thehich 
~ om of the axle a heavy spiral spring is connected to a contact arm w·s 

~n~s::c~n~e:vr ~:ilia~y . contact · The time of oscillation of the cl~.c~e~ond · 
The sp' 1 n . e aux1l 1ary contact r emains closed approximately 0• curacY 1ra sprmg has a v ·1 hat the ac 
of the clo k . b ery ow- temperature coefficient so t 'th a 
volt f c 1S etter than 2:• 88 minutes in 24· 'hours when operating W1 

age rom 4--1/2 to 6 volts • 

.£.· A driving magnet operates f the clock 
to m from the auxiliary contact o . 1· 8 ove ·a ratchet bar wh ' ·h th1B 
the 120 .. ·second arbo F 1c turns the 90- second arbor , Geared to and 

.may be replaced by r~h ou: bakelite ·discs on each arbor are removable of tJ:le 
respective arbors . 

0 
er dlscs cut for time intervals within the scope ction6 

·· Heavy w· · · ed se 
on the circumference of eac 1p1~g contacts are ope:ated by ~he ralS direct 
from the aux1· 1 ·a h dlsc .. The 1-·second 1nterval 1s taken ,,., ·: 

1 ry contact f th d 250-- 0~'-'·~ · 
resistor in series a b . 0 e clock. A 1- mu f capacitor an ~f<rC inf!, 
and prevent radio i tre fi'ldged across the aux iliary contact to reduce fbridged 

n er erence A .• 1 • . tor are across the motor co t • S1m1 ar capac1tor and res1s 
n act of the clock, 

d 0 •th • n the 90·-·Second a b d . sc Wl t 
raised sect ions around the r . or next to the gear 1s the 5_- second ~ n ' 00ntac 
closed one second out of c 1rc~ference which hold the correspondl ~isc, 
with r a ised section each f1Ve . The next disc is the 15:'-second ndiniS 
contact closed for ~h:r~~~~ the circumference. which hold the co:res~~sc iS 
the 45.-second disc a d th 9 14th and 15th second, etc . The thlrd ntact 
1 ' n e ra is d -'~ · ng co c osed for the 40th 43 d e sections hold the correspon~ 1 . s 

listed above are syv h r 9 44th and 45th second etc. The three dlSC comes 
t nc ronized h · ' rieS 

a the same time as th 5 ' so t at the last second of each se rbor· 
e ,-·second interval for twq posit ions on the a 



The arbor~pin holes i n the discs are therefore marked S 5, S 15, and s 45 , 
r e spectively" The fo urt h disc operates the contact connected to the 
binding post marked SPA.RE 90" A.RBOR, and the disc f urnished is a 45-second 
disc with three arbor- pin holes .. One is marked S 45 fo r the synchronized 
position and the others are marked D 5 and D 15, indicating 5- and 15-
second delays in the time intervals from the synchronized position. The 
discs are separated by spacers and are easily removable by loosening the 
large arbor nut , The contact closed by each disc is in series with the 
battery, corresponding interval binding post and the auxiliary contact 
of the clock, 

e . On the 120--second arbor next to t he gear is the 10-second disc 
- ' with raised sections. which hold the corresponding contact closed for the 

8th, 9th and lOth second ~ etc . The secon~ disc is the 20- second disc, with 
ra ised se~tions which hold the corresponding contact closed for the 15th 
18th9 19th and ·20t h second, etc ., The thi rd disc is the 30-second disc, ' 
wi th raised sections which hold the corresponding contact closed for the 
25th, •28th, •29thy and 30th second, etc . These three discs are synchronized 
and are marked S 10 ~, S ·20 and S 30 ? respe ctively. The f ourth disc operates 
the contact connected to the binding post marked SPA.RE 120" ARB OR. Two 
spare discs are furnished ~ with arbor .. pin holes marked as follows: 

(1) 
(·2) 

s '20 
s 30 

D 5 
D 10 

D 10 
D 15 

These discs provide delayed 20-· and 30-· second intervals as indicated . One 
of the se discs is carried on the 120-· second arbor, and the other is mounted 
on a stud . within the case , with several blank 9~· and 120-second discs 
which may be cut for any desired interv·als . 

7. Line Connector Unit EE·- 87 ··T4 

a , The EE-- 87· T4 equipment is housed in a mahogany case similar to the 
time·- i nte rval apparatus . Provis ion is made for connection to six telephone 
lines . Duplicade General Radio 572B microphone hummers are used as tone 
sources , The bakelite panel cont ains two We stern Electric 479-type keys 
f or swit ch i ng the hummers into the circuit and for controlling the tone on 
t he telephone lines ~ and 16 Binding Posts TM-· 175 . 

b . Inside the case are mounted six transformers , one North Electric 
Company relay) and six 0 . 1·-- mu f capacitors . The t one for the telephone 
lines , approximately 1000 cyc l es 1 is obtained from one or the other hummer. 

· A. key connects one or the other to the transformer primary windings and two 
resistors in se·ries ,, under the control of the multicontact relay. The 
transformer secondary wi ndings are connected through individual relay 
contacts and 0., l ···mu f capacitors to the line binding posts, so that the 
telep hone lines wil l not be inductively coupled except for t he 0.4-second 
periods that tone is actually being superimposed on the lines . The 0 . 1-mu f 
capacitors prevent battery drain when connected to common-battery lines . 

c . One key i.s marked INT. 11, OFF and INT. 2 for the th;ree . positions of 
the key lever and is used to connect one or the other hummer to the circuit. 
The ot her key is marked LOUD , MED .. ·, and LOW; and in the LOUD position shorts 
out the two resistors ., in the MED .. pos ition shorts out the 50000-ohm 
resistor and in the LOW posit ion does not short out any resistor. 

·3 ·" 



8. Fi r i ng-Signal Be ·65 -T2. 

a . The fir i ng signals are designed f or use .at each gun ,JOsitwn. 
Each is housed in a heavy metal case with c arry ing handle ,. screen gr il l 
on the front covers a r esonator chamber and heavy, blast - pro of diaphragm, The 
pack cover is hinged at the bottom and held in place by two knur led- head s crews 
A heavy waterproof gasket is provided around t he edge of . the cover and at a n 
opening for the line wires to enter : 

b .. Inside the case is a Relay BK- 7, a heavy vibrator operating on the 
diaphragm, a terminal panel and a battery c ompar tment f or two Batteries BA .. 23 
or equal.. The r e lay is mounted at the top and supported on a shock-absorbing base 
made of 3/8" Keldur The relay wind i ng has a resistance of 150 ohms and is 
connected to t wo Binding Post s TM- 175, de s i gnated LI NE 1 mount ed on the terminal 
panel · The relay may be adjusted by ~eans of the SPRUJI''r a nd GAP l evers to 
operate · on a current of four ~i lliamperes or l ess . The r e l ay contact c l oses R 

local circuit thru t he 3 ·-volt battery and the v ibrator contact R.nd winding . The 
vibrator is adjustal?Jle o The current require d fo r operation is a pprox imately 
0o7 ampere ; but since the vibrator is on only for a short per i od of 0- 4· sec ond fo r 
·each time :.. int e rval, t he battery s hould have a fairly long life The batte r y 
compa~tment consists of a metal slide held in place when the covzr is c l osed, upon 
which the two dry ce lls are clamped in woode n c r adles by means o f me t.al straps 
and thumb screws . Leads are provided for connec t ing the bat t eries in serie s 
and to the Bind'i ng Posts TM--152 on the termi nal paneL 

SECTION Ill 

INSTALLATION 

9. Figure 13, drawing ES A- 293l .. P , s hows a typ1cal example of installa ­
tion of the time ·interval apparatus artd associated e quipment . A 6 volt 
s·torage battery will be required for the EE-85~T6 and EE- ·87 T4 units ,, Ca r e 
should be taken to us e a fully charged batte r y. t o insure proper ope rat ion, 

10 Time Inte r va l Appa rat us EE 85 T6 should be c onnected to the 6· volt 
storage batt ery. One ma r ked binding p.ost of the time i nterval desi red and one 
COMMON b i nding pos t s hould be connected to the RE LAY b lildT ng posts of the 
line --connector uni t ., The firing s igna ls at each gun pos ition~\ shou ld be 
s i milar ly connect ed direct t o the desired time -- interval and c ommon binding posts 

ll . Li ne Connec tor Uni t EE ·87·-T4 ~hould a l so be coru. ected to t he 6·-volt 
s torage bat t er y .. The connect i ons to .the time .. i nterval apparatus should be made 
a~ described i n t he preced ing paragraph . Tone signals may be s uperimposed on 
Six t elephone lines by br i dging the lines to the b i nd ing pos t s marked " ~ ·l" · to 
"I "' " " •u respect lVely ,. A O. l ·mu f capacitor is in series with each transformer 
secondar y w]nding to 'prevent batt e ry drain when connected to c ommon .. batt.c ry 
lines . · 



12. The firing signals at each gun position may be connected to the 
same or different time-intervals as desired , If staggered firing is 
des ired., the proper disc should be put on the · arbor and connect ion made 
to the ·spare binding post for that at>bor, Several firing signals on the 
same time~interva1 may be bridged together or individual lines run to the 
time·.- interva1 apparatus., whichever is shorter. 

SECTiON ~V 

OPERATION 

·13. Time-.. Interval Apparatus EK-85 ··T6 should be put in operation by 
pushing the switch to the ON position.. The apparatus is self- starting atld 
should require no adjustment of the clock mechanism. 

14 .. Line Connector Unit EE- 87·-T4 should be put in operation by operating 
the key to the position for INT . l or INT. 2" The multicontact relay is 
adjusted to operate under the control of the time-interval apparatus to 
connect the 1000-.-cycl e tone to the tel.ephone lines .. The tone key should be 
operated to the proper position to give the desired volume . 

15. The relay of each firing signal should be adjus:ted for the best 
operation. Since the 150-·ohm relay will operate on a current of four milli­
amperes or less ~, the spring tension and armature gap should be adjusted 
for the current obtained over the line , With the time-interval apparatus 
in operation (5-second intervals suggested) ~~ the SPRING and GAP levers on 
the relay should be adjusted as follows ~ 

a .. With the SPRING l ever at position 59 the GAP lever should be moved 
out until signals stop v then returned about half way on the graduated GAP 
scale ., Minor adjustments may be made with the SPRING lever to obtain the 
best signals . The SPRING lever should ):le out far enough to prevent the 
armature from dropping against the "make"· contact for low-·current adjust­
ments 9 and the GAP lever out far enough to prevent the armature from touching 
the movable core and preventing the contact from clos i ng . 

E_, Assuming a line resistance of lGlPO ohms ~, the current thru the relay 
would be 6 x 1000 + 11.50 "' 5 .. 2 milliamperes . Thi s would .require careful 
adjustment of the SPRING and GAP l evers ·to secure sat i sfactory operation. 
Little spring tension is required and the air gap should be small so that 
the contact does not vibrate and cause a ragged tone . 

c . The loudness of the tone cannot be materially changed by adjust­
merit of the vibrator tn the firing signal ; this would require rewinding the 
3~ vol t circuit , However the vibrator contacts should be adjusted for best 
tone and operationv ·and the locknut's kept tight . 



SECT ION V 

MA1 I NTE NA NCE 

16.. Extreme care should be used .in adjusting the t i me- interval 
mechanism. Set screws control the spring adjustment of the time-· int erval 
contacts and these may be adjusted when required, by removing the large 
panel from the time ·-. int erv;al case . Only rough pape r (not s andpaper) or 
a burnishing tool should be used .in cleaning the contacts . The clock 
mechanism of the EE- 85- T6 apparatus should · not be opened but s h ould ·be 
removed and sent to the manufacturer for r epairs . Additional W & T .. SK­
·3917 clocks may be obtained and placed .in the apparatus . 

17. The keys and relay of the line - connec tor unit should be cleaned 
and adjusted when r equired . Since the relay has wip i ng contacts under 
spring tension, very litt.le trouble from dirty con·tacts .is expect ed The 
contact springs may be adjusted ·by bending the top spr ings up or down wi t h 
a pair of long·-nose pliers . 

1.8 · 'The firing signal relays should :be kept c lean a nd .in a djus t me nt 
· Very little adjustment ·.is requi r ed for the vibrator mechanism.. The batteries 

should be removed from the lower compartment , except when .in u se 1 to pr~vent 
corrosion" 

19 .: PRECAUlr I ON - When the firi ng s.i gnals are handled wit h t he batteries 
in place, the spring tension should be .increased t o the maximum to prevent 
the contact closing, due to vibration .in handling , and the resulting tone 
from the vibrej.tor, 

-6-



Fig. l 

SIGNAL CORPS LABORATORIES, FORT MONMOUTH, NEW JERSEY 

DATE 4-20-37 NO . 37-41 TITLE : TIME INTERVAL APPARATUS 
EE~5-T6, CLOSED 



Fig. 2 

· SIGNAL CORPS LABORATORIES, FORT MONMOUTH, NEW JERSEY 

DATE 4-20-37 NO. 37-41-A TITLE: TIME INTERVAL APPARATUS 
EE-85-T6, OPEN 



Fig . 3 

SIGNAL CORPS LABORATORIES, FORT MONMOUTH, NEW JERSEY 

DATE 4-20-37 NO . 37-41-B TITLE: TIME INTERVAL APPARATUS 
EE-85-T6, INSIDE VIEW 



Fig . 4 

SIGNAL CORPS LABORATORIES, FORT MONMOUTH, NEW JERSEY 

DATE 4-20-37 NO . 37-42 TITLE : LINE coNNECTOR mnT 
EE-87-T4, CLOSED 



Fig. 5 

SIGNAL CORPS LABORATORIES, FORT MONMOUTH, NEW JERSEY 

DATE 4-20-)7 NO. 37-42-J, TITLE: LINE CONNECTOR UNIT 
EE-87-T4, OPEN 



Fig. 6 

SIGNAL CORPS LABORATORIES, FORT MONMOUTH, NEW JERSEY 

DATE 4-2_0:....37 NO. 37-42-B TITLE : Lil~ E CONNECTOR UNIT 
EE-87-T4, INSIDE VInV 



Fig. 7 

SIGNAL CORPS LABORATORIES, FORT MONMOUTH, NEW JERSEY 

DATE 4-20-37 NO . 37-43 TITLE : FIRING SIGNAL BE-65-T2, 
FHONT VIEW 



SIGNAL CORPS LABORATORIES, FORT MONMOUTH , NEW JERSEY 

DATE L,- 20- 37 NO . J7-I.; J- J.. TI T L E : FB:t::G SI GN AL, B.C-65 -T~..: 
:),f:J:J:t VL T 



Fie; . 9 

SIGNAL CORPS LABORATORIES, FORT MONMOUTH, NEW JERSEY 

DATE 4-20-37 NO . 37-43-B TITLE : FI RING SIGNAL BE-65 --T2, 
I'JSIDE VIEV.' 
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