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INSTEUCTIONS FOrt THE OPER1\ TION 11.ND CAP..E I 
OF I 

ESTERLINE--ANCUS SPRING POTrJEHED CRIlliT DRIVES I 
l~ODEL A\v - SERIES NO. 80 I 

HOGt chart drives have an instruction plate on. the front g1.V:Lng bri0f­
ly the e::.;sential instructions for using the drive. .t.. plain black plate is 
sl.lostituted for this ins-truction plate on drives ~'Tith special ch~~rt feeds or 
ot:b.~H" fea.tures to 1ilh}ch the regular instrlJ.ction plate does not apply" 

These printed instructions give complete information on the drivos cend 
they sho12ld be read carefully by the person ''1ho installs the instrument u;: 
s8rvices it 1/Irith chaTts a.nd ink. 

hTTNDING , Esterline-Angus Spring POHered Chart D:cives are shipped stopped \-fitih 
the sprir~gswoillld U:,J. The pmJer for feeding the chart. is stored in four 
identical springs connected in series. The springs are l-vound simultaneously 
by i.."1serting the sq'lar'3 on the :rind:Lng crank into the uindinE; arbor, pushing 
the arbor in a.s fa.r as it Hill go and, at the same time, turning steadily in 
a cloe~vise direction. 

If the springs are allOl.ied to rlli"'1 dOl-ill completely, it requires about 
119 turns of the WiCidLlg crank to reHind. The chal't driV8 is designed to 

\ -qpera1'Je .for 8 daJs at. any of the honrly feeds. App!-oximately 6S turns are 
II- l'equ:iroo 'towiRd fpr 8 days operation. !'rinding once per '-Jeek or each time 

the chart is reneFed (1-vhichever is oftener) is recommended. 

I 1r!hen the springs are fully viOund, the 1-vindiYig cra.>:lk uill refuse to 
I tl~nw Be sure the chart drive is fully ~lo~"'1d but do not try to overwind. 
I A partial turn L. the reverse direction, at the sa!11e time withdrar..ring the 
I 'I.,rinding crank, completes the 'VJinding operation. The Hinding al'bor is forced! 

out to its oricinal position by a spring Hhich disengages the worm from theI 
"1Or:Tl gear.i 

I 
I The spring units have one end of the springs connected to the time 
! tro_in and the other end connected to the reroll train by a clutch, By this 
I means the s}:rings supply pouer to both the escapement and reroll at all times 

T-Jhen wound. 

The Hinding crank is kept on the right side of the chart driv8 e The 
squ~rG end projects through a hole near the top of the lTIOunting plate and 
the handle ,2nd snaps 1.I1tO the spring clip located juat abO've the 'finding 

i arbor. 

IINS'lRTIIJG TIE REC(1'1J) CHART 

I Keep charts dry. Use Esterline-Angus record charts and keep the in-I strument closed to protect the chart 8.nd chClrt drive from moisture and dirt.ITo thread a chart irlt:) the chart drive refer to the threading diagram on the 

I 
I 
i 

.Ii 
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Iinstruction plc:!te, if the drive has an instruction pJ.3.te, and proceed as :['01-1 

Im,;s: 

IRemove the chart rerol1 &ssembly by pressing clm·m on the spring c.lip on I 
either end and pulling outHard. La:r the ch.art reroll aside a"ld remove the ar~ 

1bar which is used to hold the ne~T chart. This arbor COTIes out by lifting up 1
anc. pulling fon,rard. Hold the nevI chart in the left hand v!ith ti:lle figures 0 

the chart at the left and pusl! t,he arbor int.o the chart core ,dth the right 
hand until the hexagon end,pieces are acout even .-lith the ends of the chart. 
Push the chart supply roll and arbor back until the arbor pi'vots snap into i 
p:ace and the chart turns freely. I 

Unw~~d the end of the chart, cut or tear to approxLmately a 900 in­

cludec, angle ~oint and insert the end in the slot beneath the drive roll
 
marked "Insert end of chart here ll • Push the chart until the point appears
 
over the pen table. HoldulG the point on the chart, pull the chart over the
 
dr"iva roll, carefully angar:ing the chart perforations with the drive roll
 
pins. Advance the chart by t,urnmg the set lmob on the right hand end of
 
the drive roll until the full width of chart reaches the position of the
 
chart rerol1.
 

Insert chart re1'oll in place by holding it c.;ith the gear end to the
 
lco,ft, lay thG pivots on the clip springs and snap the cha:ct 1'er'oll in place.
 
'YTote, that this reroll assembly gear on the left hand end engages a gear on
 
the chart drive reroll train. The chart reroll is made in tNo pieces, the
 
main tubular p~rt which carries the gear and the removable plug on the right
 
hand end which can be pulled out to remove the used chart from the reroll.
 

I I'Jhen this plug is pushed back in the tUbe be ~~ is in as far ~ i t ~ 
.go. 

Push the pointed end of the chart about one inch into the slot in the 
reroll tUDe alignin~ the left edge of the chart ,'!it.t the chart tet..reen supply 
roll and drive roll~ Release reroll catch by giving chart rero11 a part of a 
turn in the back,lard direction. tat chart rerol1 take up slack chart and set 
the chart to corl~ect timeo The portion of the chart from the drive roll to 
the 1'eroll must be stretched tightly and it must be free from IITL"1kles or 
bulges on either edge. 

The instruction plate back of the chart serves as a large writing sur­

face for mah~ng notes on the chart. A writing opening with a sliding door
 
cr....n be furnished on all but instruments in tuin flush cases.
 

S'l'ARTING AND STOPPING THE CHART DRIVE 

! The chart is started by raising the control lever on the left hand
i side of chart drive up from stop position to hour feed position. A white 

I 
targC3t moving up and dm·m, which is visible through the small windovT at the 

I IeIt hand edge of the chart, shOvJS 1-Then the escapement is running. If the
I escapement does not start immediately, move the control lever up and dm,m a 
I fel'; til'Tles. :vhen the control lever is in the hour feed position, the chart 
I will be driven at a chart feed of 3/4, l}, 3, 6 or 12 L~ches per hour, de­
. pending on the change gea:'s being used. The chart is set to correct time by 
I advancing the chart with the set lmob until the time of day appears under the 
I glass '-Jl'iting P·~lTI. 

I I 
I 
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I
I HOURJ ,Y CHART FEEDS I
 

! 
These :i..11structions tabulate only standard chart feecs, stc::ldc:.rd gear- I 

lllg and gears. For sDeciul chart feeds and gears to obtain them, see s~eCi..c:.J.1 
I 

i rage in this instruction book. I 
) i
I The most cormnonly used chart feed is three inches per hour. Change 
I gears for other feeds, if required, will be found on a cli~ at the top of I 
i the 2eft hand side plate. The following table shmlfs the c.JPlbin<.i.tions of I 

: gear.s to obtain different chart feeds. In order to me.ke it easy to select 
• "l S(~t of gears for given feed, pairs of geacs used together are coloZ'ed I 

alfre .. 

Chart Feeds Change Gears 
Inches N~6 of Teeth No~ of Teeth Color 

Per Hour or Minute Driver Driven Code 

.. 75	 18 72 Gold 
1..S	 30 60 Green 
3. h5 h5 Red 
6.. 60 30 Green 

12.	 72 18 Gold 

. To change the chart feed, ramove the change geFl.:Cs in use.; select th9
I proper gears from the extra gear clip and put the gears fo::.' the desired chart, 
I feed in place 6 The ke~'1,Ja:/s :;n the gear hubs must engage the keys on the \ 

I
staffs. To tighten the change gear nuts it is necessary to hold the gear on : 
one of the staffs orhile the nut on the other sta~i is being tigh~ened. Gears i 

i are helo b;y Crippi.:1g the teeth ,,!ith the fingers of the left hand \.;hile scrmf-: 
I ing the chan;.;e geal~ rrllt on u:i.th the right hand,. . 
i 

I

CAU1'ION': Do not pry off the gea.rs o Remove by a straight pull 0r theIgear studs may be bent. lifter affixing change gears for a different chart
I feod, be sure the csca.pement i~ runni.."1g. If it has stopped, start it by mov- 1 

j ing the control lever up and down o Be sure t:le chart feed on the chart cor- I 
r~sponds to the feed of the change gears and set the chart to the correct , 
t~~e. i 

. I ?~ln\ n~""F'7 F'7T:'T'I~ 
~ !U~~UJ.~ ;.:,£.I..1..,;C) 

I '. tihan the chart is started in minute feed there is G. slight lag in 
Iget.tmg up Co correct sneed.. This is dlle to the flyball governor requring
I time to reach full s'()eed(.
i	 -
I Einuta Feed chart drives pro,;ide the five. sta.'1dard feeds in inchesIper hour and the same in inches per mirolte o 

Chart feeQs ll1 inches per minute, corresponding to the chart feeds in
Iinches per hour, are obtained by raising the control-lever to its highest po­
Isition. Th0se feeds are provider~ on minute feed chart cirives only. An hour 
feed chart drive (providing feed.'.> i~l inches pel' hour only) can be changed to 

I
nlinute feed drLle by installing a different escapement. T-1hen rUIll1ing thea

chart at the "iJ.nute feeds ~\rind tne sprir:.gs after about every four hours of 

I
continuo~E opera~ion. j:'lil?ute feed. chart driTJ8s are necessary for reco:-ding 
t.)sts T:JhJ.ch reqlilre a fasT. movement of the I'eco:cd chart. 

i 
I 
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INSPECTING THE RECOHD 

The chart can be pu.Lled from the reroll to examiJ.'1e the record~ The 
chart sl;.ould be pul2..ed on each edge using the thu.rnb and fi...l1gers of both 
hands and pulling straight o~t and not up. A sudden release of tension on 
the unrerolled chart will lock the reroll~ allowing the record to be exam­

ined. To rm,ind the chart, first pull it slightly forward to release the re-!
 
1'0.11 catch, then let it Hind SlO1·?ly on the chart rero11. Any arr-ount of
 I 
chart can he pulled from th~ re~oll ~ithout damaging the mechanism. 

COUPLING CHAHT DHIVES 

Do not couple tHO spring chart drives together to synchronize' the tim­
1
 

:Lng~ They tV'ill run on}y a short time and stop. The coupli.!1g shaft is used
 
to connect tlle chart drives in twin instruments and for drivll1g the chart
 
Hith external motor drive attachments or by other external means.
 

FtEGULATING THE CP,A11T TIl'·m~G I 
i 

All ch.::rt driveJ are l'eguJ.ated and given a lone; test rlli'1 before ship­ !
 
n:s::1t. The escapements are accurately timed" The balance i'Theel isterr.pera­ I
 
iure compensated. It is seldom necessary to ch2.nge the regulation. The I
 
>Jgulator lever is visible t.hrough the slot back of the nameplate. To regu­
 Ilate the hour feed tirriD(; move the regulator up to make the drive rlm faster I 
:::!ld d01m. for slm.Ter timing. Although all escapements do not respond alike, I
 
a ~ove!~nt of one division on the regulator scale affects the tL11ing approxi-:\'
 
mately four minutes per day.
 

The rcgulati0n of chart speed on mll1ute feeds is accom)lished by turn- I
 
ing the sJTlall sereu lecated above the control le78r on the escapement. Dtreo-/
 
tior. to turn i'0l' faster and slol-Jer adjustments is shmm by the arrOHS.. This \
 
adjustment is very sensitivEJ c Adjust by turning sliGhtly and noting the ef- i
 
feet on the chart speed~ I
 

The part n1Lilbel' of the escapement assemhly is stamped on the portian
 
of the escape:nent plate uhich is visible through the opening in the left
 
ciue chart drive plate.
 • 

anum THE CHAJ?T DRIVE 

It is not necessary to oil the bearings of the chart drive often. Most
 
of the staffs run in oil retaining bronze bearings. Oilin(' about once per
 
y'3ar by dippi:t'lg a small i-lire into clock oil and transferring the drop, l.)hich
 
adheres to the wire, to the bearing will prevent the bearjng from running
 
Ci.ry. An:." good grade of clock oil cun be used. The Esterline-llngus Company
 
can supply a suik.ble oil. Do not 'J.se ordinary heavy lubrica.ti...l1g oil.
 

CHART DRIV!!; CLEANING AND REPAIRS 
! 

In the cou:cse of tiHle a chart drive vrl.J~ require clea.'1ing, oiling or re•.\
 
pa.irs. The chart drive mechal1ism can be removed, and returned to the factory I
 
:,Tithollt dist'J~tdng the remainG.e:: of the instrlJment, by l.oosening the four cor-l


I .1031' .scrm,s uhlch hold the mOillltlng plate In the case" These screws should not 
i be complet'31y l'eT'l(jved. UnscreH them only enough to loosen the chart drive and. i 
I I 
I I 
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take the drive out Fith the scr6HS left hanging in the mm.ll1ting pla~e. The ! 
chart dr~ve is so designed th~t th~ escapement ass~~bly and the ~omplete 1'3- I 
roll tram, as '.·Jell as t.he r.la~nspr~ng assembly, 'llhlCh are most llkely to need' 
attention.> can be l~emoved l.Tit,hont d.ismant.ling the entire mechanism. (See 
follor,dng paragraphs.) 

UN\'HNDING THE SPRINGS	 I 

\ 
I 

Before undertalPng an;T repair Hark on the chart drive, the springs must\ 
ba co·'rtf,lAtely unwound. This is very important because failure to um-lind the,
SP·1:.Fi~s-mayrelease their po~rer suddenly and damage the chart drive. To let \ 
co;mxr un-Hind the springs, take the chart drive out of the case as described! 
:i.r. pr,,:-.\::J5ng paragr~ph. Remove the chart r~rol~ a~d t~en take off th~ r~rOlJ.1 
gedr CGVer by removmg ~~e four screws holdlTIg lt ln placec Insert wlndmg 1 
crark ~to arbor, push in ,-;n ci"anl<:, forcing the liJinding arbor back.. Hold i 
ti)~i:.l__y -Co the crank YJith the right hand a.1d push the reroll release pin to 
the 18 t, The release pin will slide easily if the crank is held so the 
prcssare on the pin is relieved. Do not force it over~ This pin projects oU~i 

of the lett hand side plate. Its location is Sh01'ffi on the instruction plate.! 
Holding f:.l";lly to the Ninding cra11k j alloH it to turn slowly in a counter- ' 
cloc.kY,ris8 direction until the springs are completely Ul1't-TOund. Spri.YJ.gs are 
ulmol.lnd ~,ILn t'18 crank does not tend to turn anyrnore~ Do not let go of the 

I	 crnnk UIl":,iJ. th0.3 SrJri:1gS are U-l'l1·TOund. 1:;hen the ,mrIe for \Ihich the springs have
 
been let Q·:nm is completed, push the reroll re._e::tse pin to the right into its
 
ori~inal posi.tion.. Replace the re:::'oll gear cover and the chart drive is then
 
ready to re1'Jind in the usual mD1lner ~
 

The escapement assemoly j.s a comp:'_ete u,'1it in itself and i"u can be re­
moved from the chart drive without t8ki.~g the chart drive apart~ The first 
operation rec;.uired in removing the escapement is to cOlnpletely urJ't-Jind. the 
sprin~s as described in the preceding paragraph. Take off the instruction 
plate~o reach the escapement. Remove the control lever and then take out the 
three black screHS l,rhic:'1 hold the escapement to the left side plate. The es-: 
capement unit is accurately positioned by t'HO douell projections on the plate.: 
This insures correct mesh of the escapen1ent gear ~dth the gear in the train. 
Pull the escapement off of the dowells and remove carefu.lly. 

i 
There are tTfO ldnds of escapements for spring chart drives. One is the I 

hour feed tJ~e which provides chart speeds in inches per hour only~ The other \ 
is the minute feed type vhich provides chart spe3ds both in inches per hour I 

and in inches per minute e The first type contains only the escapemen.t, -':-lhere~ 
as the second tJ.'Pe contains both the esc:apement proper and the f1.yball gover- I 
nor. The part nUlTlber 100Jill be fOlmd stamped on the escapement plate~ I 

If trouble develops in the escapement, it should be replaced with a new I 
escapement. nepairs to escapements outside of our factor,Y·, are not reCO;-'l- I 
mended. If a spare escapement is carriGd in stock, any escapement trouble 'I 

can be quickly taken care of by u1st~11ing a new escapement. I 

I 

REMOVING THE 1J~il::'JSPt1ING ASSEH31Y 

To remave the maiaspring asse;nbly, the chart drive must first b-3 takenlout of the ir:strument case. Let d01..m th..~ s~)ril1gs ac~:or.J.ing to t}18 di.rections 

\ 252-SB	 Page 5. 
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alroady give;-h Ta:('~ Jff "(,he T,ii:Qding braekzt by rer:oving the four sc:ceT;,Ts 
~vbi(;h hold it to tile ri~ht :'3 :.i.de plate. i}ith t.1-le instruction plate off, the 
sf'rir:g 2ssemo::'y can be ~·JEhd:>"a.wn through the hole in the right side nlate.: 
Ne,,.,- IY:a.ir:sprin'-:: assenblies can b,,~ inst&lled and the sprine can be pushed back 
in ~la~e ready for windi~g. 

DfG.JSRIEG PitRTS 

unit construction of }ihe cha:::-t drL'e, Wh~LCh makes it easy to install 
ne,,' U11itS in case of trouble penni t repairs to be made right ami in a short 
t.i!;!c. i'Jhen ordering parts or 1vriting to the factory about a chart drive the 
~tyle nu.--nber and s.)rial numbers should be given. TheDe numbers are stamped 
on the nameplate~. 
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THE ESTERLINE - ANGU Co.. INC. 
1---_--- 9435 INDIANAPOLIS. INDIANA U.S.A. 

5493 SPRING CHART DRIVE 
-12242(2) ASSEMBLY. 

SERIES No. 80. 
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NX-90804 
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NX- 90404-" 
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12032 
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-12430 R_H. 
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12332---
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r-----"---------~------------------------------------~---- __-----l 

No, 12005 



AL)D"~!lS COPRESPQNDC:-OC.L. TO COMPANY- NOT TO 'NDIVID ALS 

ATl-ANTA B.\LTIMORE CHICAGO C1NCIt~NATI CLEVELAND DETROIT HOUSTON LOS ANGELES 1JlILWAUKEE 

NEW YORK PHIU\DELPHIA PITTSBURGH ST. LOUIS SAN FRANCISCO SEA\'TLE SPRINGFIELD,MASS. UTICA 

o TO .. 

130 STON Ci-EAR ';\TORRS 
O~FICE AND WORKS 

QUrNCY71,MASS. 

TEL. PR3-0400 

septMber 8. 19.)4 

M:r. Grote Reber 
GeIler 1 Dell: ery 
wailuku, KIlui, T.H. 

Dear :Ml". Reber: 

We wis to aeknowledge our letter of september 3, 1954, ltKJ.uiring 

as to the d livery ot OUl" stock G 142 m:l G 1116 which 1'011 bad on orde with 

us. 

We w1sh to mtom you that these gears were shipped on August 26, 

1954, via Pal'cel Post gainst our woice O~8829 to complete this ord r. 

V8lY tl"l11y rour , 

OOsrON GElR WJRKS 

!!!-s~ 

SALES DEPARTMENt' 

M.Alt1eri/es-8 

WE RES?ECTFULL.Y CAL.L. TO YOUR ATTENTION THE FACT THAT eo.TON Clr=AR aTANDA.RD "RODUCTS ARE STOCKED BY 

AND c.Ari BE PURCIiA8.ED nOli YOUll H"aAftUT AU"THOAI2.1ta aonOM OE..AR: OIB"TllUtUTOA: WITHOUT PRICE F't::NAL.TY. 

(OVER) 



ATLANTA BALTIMOR CHI AGO CINCINNATI CLEVELAND DETROIT HOUSTON LOS ANGELES MILWAUKEE
 
NEW YORK PHI DELPHIA PITTSBURGH SAN FRANCISCO SEATTLE PRINGFI lD, MASS. 5T LOUIS UTICA
 

B 0 GEAR W RKS 
UINCY 71, MASS. 

INVOICE DATE8-31-5~ INVOICE NO. 0­

SOLD 
TO	 GROTE REBER
 

WAILUKU, MAUl
 
TE RITORY OF HAWAI I
 

L	 ~ L 
ORDER S II"DATE 8-26- ~ 

SHIPPED VIA 

--	 % DISCGROSS AMT.
SH It-'PED

YOUR ORDER NO. LTR 7/31 RECEIVED 
-

TERMS: 2°~ 10 DAVS - N ET 30 DAYS. F. O. B. POINT OF SHIPMEr'rT. INTEREST CHARGED ON OVERDUE ACCOUNTS 
QUANTITY !

CATALOG NUMBER OR DESCRIPTIO PRICE NET AMOUNT 
ORDERED B~Ct< 00'0. 

.60 .85I +42G 142
 

G 146
 

I 

I 1.21.85I 

2.06 
I !,

I 

pp .03 
I
 

I
 
I 

I
I I .oc;NS 

2. I ~ 
G 21935 
L 

'III1l HlJl'EIT STATE THAT Tlfl:: PRIC'EI FCift THE COMMOOITIES HEREIN INVOiCED .a'E NOT -..aVE THE CEIL-niG PRICE.S FOR SUCH COMMODITIES PURSUANT TO THE 

8ENEUL CEILING PRICE RtOULATION IS"S'jf.D JANUARY 26, 1951, OR ANY SUPPlEIIIIIl'lTlRY IUiGUlAlI0" •.• 'nNll,,-,tMTI. OR ORDERS WHICH HAVE e fo.N ISSUED. 

"Of\~ 1140 REMITTANCE SHOULD E MADE TO QUIN Y 71. MASS. 
THU MATDUAL HAS BEEN ..ANUFACTUREO IN CONFORMITy WITH THE fROVISIONS OF THE F" IR LASOR TANDARDS ACT OF U~SB, ~ AMaN:D.B:Q~ 

TAX CLAUSE AND CONDITIONS ON REVERSE SIDE. 



3r • 1 ­
eliv ry 

u , T.B. 

Boston Gs r or s 

inc '71, ett 

. .
. r • ti ri 

.
• 

o'r t 1. 

Grot Re r 



BRANCHES INB T ~WORKS 
New York - Fhiladelphia

Ar;i(nowiedgment Cleveland - Chicago
(Main Office and Factory) Springfield, Mass. 

San Francisco, Calif. QUINCY 71. MASSACHUSETTS 

Gentlemen: Date: ug 6, 1954 
INOUIRY '/II 

Thank You for Your ORDER '/I Ltr _7_7_3 ?Our Ref. Noo_G-=-_2__2..<...9.=3-",,5__ 
{ 

FQLlOW-UP 'II: , 

Which Will Be Handled by Our MAIN OFFICE & FACTORY As Follows: _ 

Pr ce and de Ivery - see 
----------=-o~ur quote # 70801 

NOTE: BILLING WILL BE Yours Very Truly, BOSTON GEAR WORKS 
AT PRICES IN EFrECT • 
AT TIME OF SHIPM~NT 

By:-===~====-/.;· ,~ =-~~-::========:::::...--I 



ROTE 
• 

BALTIMORE 
ILADElPHIA 

AT CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON LOS AN ELE MILWAUKEE 
PITTSBURGH SAN FRANCISCO SEATTLE SPRINGFIELD, MASS. ST, LOUIS UTICA 

GEAR wT 5 

WI HllE 'f STAT~ THAT THE PRICES FOR THE' COMMODITIES HEItEIN INVOICED ARE NOT AIOVE THE CEILING PRICES FOR SUCH CO YDOITIES PURSUANT Tn H~ 

"ENE••U. llLlHG PS:JCE REGULATION 'SStJED JANUA'U" 26. 1951, OR iffy SUPPlEMEH'A..Y lU.::iuLAnoNS, AMENDMENTS. OR ORDERS WHICH HAVE BEtH IS:SUtD~ 

FORM ll4IO ~ REMITTANCE 5 OULD B ACE TO QUINCY 71. MASS. 
THlS MATER I At.. HAS BEEN MANUFACTURED IN CONFORMITY WITH TH PROVISION'S OF THE FAIR LASOR STANDARDS ACT OF t938 t A8 A..MENO 

TAX CI.AUSE; AND CONDITIONS ON REV&RSe; SIDe:. 

WA I LUKU J
 

TERRITORY,
 

INVOICE DATE INVOICE NO. 

REBER 
AU 
OF HA A II 

L 

PRICE 

pp 
SHIP 
VIA 

16.2 

TERESTCHA 

8 /54
OR E 
RECEIVED 

CATALOG NUMBER OR DESCRIPTION 

BRASS SPUR 

LET 7/31 
L 

QUANTITY 
D BACk. ORO. SHIPPED 

f 

CG1PLETE 

M 

QUINCY 71, MASS.
 - 4
 
G 22935
 

OVERDUE ACCOUNTS 

ET 

NET ",MOUNT 

16.25 

PP .03 

16·33 



OF SHiPMENT, INTEREST CHARGED ON OVERDUE ACCOUNTS 

ATLANT, BALTIMO CHICAGO I CINNATI CLEVELAND DETROIT HOUSTON LOS ANGELES MILWAUKEE
 
N W YORK PHILADELPHIA PITISBURGH SAN FRANCISCO SEATILE SPRINGFIELD. MASS. ST. LOUIS UTICA
 

BOSTON 

INVOICE DATE 

GEAR WORKS 

QUINCY 71, MASS. 
INVOICE NO. 0 - 4 

CC' •'':=::I_1Ifta .AI.. 

SHIP 
VIA 

LL 

UST. 
MARK. 

HERE ROMISED SHIPPIN DATE IS NOT IHDle TED E SHALL VI E DWY R't AS ON I FO no AYA! 

PRICE GROSS AMT TO 



Ju1 t, 19;;>
Gene r 1 Deli y 

a1 u u, 1 
ri t ry of H i1 

Bo to Ge r or 8 

uinc 71, eeach tts 

Gent n: 

let er i8 in 
quot ti n 1 d ted (-1 ­
my orda he f 110 ing g ar • 
4~ pitch, 14 0 preesur an Ie, , 

..J..diameter hub, l ro'e tiOD, 1+ hard 
br ss. 

1 48 te t 1 .D. G .85 

1 58 teeth 1.2 ap .P.D. 16. 5 
per quot 

n1 72 teet 1. .D. G14 1.21 

ir reel o t & insuranc .0 

0 1 19.32 

nelos d h e r this um. You 
0 t tt nt10n to thl ttar ill be 

ppreciated by • 

Vry ru1y your, 

G ot R ber 



AOO~':SS cOpRIE:SPO~';DE..NC TOCO"'PANY-NOTTO I t(HVIDuAL.!'", 

ATLANTA 8i\'LTIMORE CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON lOS ANGELES 

NEW YORr< PHILADELPHIA PITISBURGH ST. LOUIS SAN FRANCISCO S£ATILE S PRJ NG!="IELD,MASS. UTICA 

QUOTATION # 70801BO D
 

130 STON (;EA.I~WORICS
 
OFFICE AND WORKS	 ff!;J!_'\N 

ST .... O.. ROIl"IOGeneral Delivery	 QUINCY? 1, MASS. S"'O'K GI"lU 

TEL. PR3-0400ailuku, Maui 
Territory o£ H ii July 19, 1954 

Attn: • Grot Reber 

In reply to your request of we are pleased to quote as follows: July 6, 1954 

QUANTITY DESCRIPTION	 LIST DISCOUNT DELIVERY· 

from took 
ubject to 

prior B 

.60 e • plul! 42%1 a 142 

npI s 42%.85 e •G 1461 

o 
58 t eth, 48 diametral pitch, 1JJ! pre sure g1
 
spur gear, 1/8 face, 1/2 h d t, 1/4 pro­


1 
n t 2-3 Be 

jection, 3/8 overall, 1/4 bore to be made 
C ml'lM3 c'al 1/2 ha. rasB, Boston Gear Works' 

"t 

Pl air parcel post and inauranc charges of 1 01 
I 

TERMS­
NOTICE 

I.	 Delivery quoted is tentative only and is entirely dependent upon Our It wil,1 be a pleasure to be of service to you. 
ability to obtain the necessary raw material. 

2. Unless otherwise specified, commercial limits are figured on.	 Very truly yours, 
3.	 If order is received for the above parls, it will not be subject to can· 

cellation without indemnifying us against loss. 
BOSTON GEAR WORKS4. Prices quoted herein are subiact to revision by us for any goods ordered 

by you to prices which may be in effect .t the limo shipment is made. 
5.	 This quotation subject to conditions above and on roverso side. 

When placing your order please refer to our quotation number 
BY - ­

• Delivery from date order is received. 
SALES D ~MENT 

M.	 ALTIERI/pb We respectfully call to your attention the fact that Borlon Gear Standard Product. are stocked by 
and cen b. purchased from yOUr o8llrerl authori:zed Borlon Gear Distributor without price penalty. BGW s-s 
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Tfie J.W.M.urph.y @ompan.y
 
Metering and Control Specialists 

ESHI?LINE GI?API11C METEI?S IHYS BOILED DOOM INSmU,"iENTS 
DUNCAN \VATHIOUI? METEI?S IH,YS COMBUSTION CONTDOL 
ST\(l-IT MEGQl-IMEI?S & TA(l-IOMETEI?S COCHDANE FLOW METEDS4-31 SOUHI DEADBOI?N STDEET 

NIAGADA \VATED & OIL METEDS TELEPl10NE I-IADDISON 8351 COPES fEED \VATED DEGULHODS 
I-IICKOK INDICATING INS mUM ENTS T/-,YLOD TEMPEDATUDE INsmUMENTSehicago 

October 24, 940 

Resea~ch Fo ndation,
 
A m ur Ins i ute of
 
Teo n 0 loy,

Att: ~r. G 0 e Reber,
 
35 West 33d Street,
 
Chioa€o, I 11n01s.
 

Gentlemen: Re: D.C6 MI LIAMMETER 
ERIAL NO. 30968 

~e a e attach n the blue pr nts which e advised 
we _ould ~et elative to the chart d~ive mechanism of the meter 
~eferred to above. 

The attached blue pl"'int #9328 sh 1'11'S t he gear t ain 
ueed in the olock of this mete~. The top view sho s t e mul Iple 
tooth cone clutch hie is shifted back nd forth and hlch en~ages 

one member or the other of a dlffe~en ial redu tion tra n in 
ord to get the eo to 1 speed ratio that is used between hourly 
and mt ut speeds. Ou~ factory advises that if y u are uein~ this 
inst"C'ument in the 12" position an part cula 1y if the chart is 
not attaohed to the ero11 but 1 being fed thT'ough the bottom of 
the case, 1t 1s possible un e these conditions that ~en the 
chaT't is 1 the 12' per minute speed and the lever is shifted 
back to the hourly speed, that the shift ill not actually take 
place. This 1s beoause the torque ransmitted through the olutch 
under these conditio s - p ticularly th the re 011 ~emoved ­l 

is great enough so that occasio ally it may produce s tficie t 
fr1ction in the teeth to ove~come the thT'llst Of the sp~1ng hie 
~etll ns the c11.\ c to the slo feed positi n. They advls that 
this is not likely to occur if the reT'oll is 1n use, but may 
occur 1f the ohart 1s not ormnected to the reroll because n t 1s 
case the pull of the e 011 18 lost and the dlvln~ train mu t 
supply the additional torque. If the ""'e 011 is ot in use and the 
mechan1sm ~efusse9 to return from apid to s10 teed, u ually a 
repeated action of the shift lever will make the shift 8atis~acto y, 
o a slight pull on the cha t 111 accomplish the ree It perfeotly. 



Tfie J.W.M.urph.y@ompaI\.Y 

Rese ~ch Foundation, 
Armour Inst tUote of 
T e c h n 0 I 0 ~ y. -2- October 24, 1940 

They f r'the advise that t 1s occu,..s only ith the 12" gears in 
posi tion and 1s anoth reason hy this peed 1s not p:'uaT'anteed• 

• 
If this 1s th<=> natuT"e f the t""ouble expe'Y'1enced, 

a drop of clock oil in each of the t. 0 c1 tches 111 probably 
overcome the t. ouble by edllcin he friction in the c utch 
teeth and al o~'in th m to slip in and t 0 enga emant mot'e 
freely. 

We do not believe that the t ouble hicn you encoun­
ter is e iOll , howevet' e a'!"e fa arding the above comments to 
y u in o. det' th t YOU ml~ht orne O'l:"e am 11 a'" ·ri th you ins u­
ment s. 

We a~e also attaohtng a copy 0 blue pr nt # 233 
sho ing the const"'uctlon of the drive roll and its slipping 
clutch. As mentione to you the stiffnea of this clutch is 
adjustable by changin the spring tensi n. Ho ever' it is not 
o dina ily necessary to change this adjustment in the field as 
it 1s satlsfacto 11 made 1n the faoto y. The f~1ction is pro­
duced at the 0 as re which are marked in yellow penCil on 
the pint. This lutoh shou d never be oiled. If 011 gets on 
these ashe s the clutch 111 slip much t easily. Thereto e, 
this olu oh should emain per ectly d,..y at 11 times. 

We believe thiS fillfills your req11irementB, but if 
e can be of further se vice, do not hesitate to get ln touoh 
i'th llS. 

Very t uly you~s, 

THE J. W. MURPHY COMPANY 

DSD:LT
 
Ene .. 





THE ESTERLINE.ANGUS COMPANY, INC. 

:J'vfalluja :tlJ.rers of EJedrical JnstnmteHt 
INDIANAPOLIS 6, INDIANA 

P. O. Box 596 June 30, 1954. 

MR. GROTE REBER, 
GeneraJ. Delivery" 
Wailuku, Maui, 
Territory of Hawaii. 

Dear Sir: 

Replying to your letter of June 26th, it is unfortunate that 
the chart drive 'Was already packed and out of our plant when 
your letter arrived. Our Credit man says he has already done 
enough business nth you that he is not going to worry about 
your paying for 20 charts. 

So we are entering your order for 20 charts #4305-X, and will 
make shipment of them by Parcel Post. You can send us your 
check for the charts plus the shipping charges after you re­
ceive our invoice. 

Yours very truly, 

HLH.JL
 

THE ESTERLINE-ANGUS COMPANY, 



THE ESTERLINE-ANGUS COMP , Inc. 

:Jvfal1ujadurers of Electrical Jnstruments 
P. O. BOX 596 INDIANAPOLIS 6, INDIANA U. S. A. 

CUOTC ER'S 
OrlOE: ~I . t:. DATE 

ROJUI_III N N . INVOICE DATE 

INVDICE NO. K 4 25 
ou~ OROER DATE 

SOLD 
TO 

DATE SHIPPED BY 

CK£ 
BY 

CHECKED 

5&111"1'1:0 TO 
AND 

DE9TINATION 

HOW SI-jIPPED 

WEIGHT 

DE DRIPTIDN 
QRDLR£D I 'IPPEO 

ClJANTITY 

I EXAMINE PACKING CAREFULLY. TillS MAiERIAl HAS BEE'f CAREFULLY PACKED. IF THE 
CONTErITS DO rIOT AGREE WI [II rHIS tlST, tlOflFY US AT aNtE AND RETURN THIS LIST. 

PURCHASER'S COPY OF PACK1NG LIST 



THE ESTERLINE-ANGUS COMPANY, Inc. 

J1I[m'Jujacturers of Electrical Jnstruments 
P. O. BOX 596 INDIANAPOLIS 6, INDIANA U. S. A. 

CUSTOMER'S 
[J 0 NO. '" nATE: 

UlslTION NC. IN 'OIC!E DATE 

7 3INVOICE NO.1< 

OUR ORDER DATE 

SOLO 
TO 

SHIPPED TO 
A~IO PACKED 

DE.STINATION BY 

CHECKED 
DATE SHIPPED BY 

HOW SHI"'PED PREPAID OR 

NO.BDXE:S WEIGHT 

[JUAN I Y 
DE:SCFlIPTIO~1--~-"E-"'-EC--=r"'=.J..lp:.lpC":"D-'-"-"'C-K-l]-"l>m 

I EXAMI E PACKING CAREFUllY. THIS MATERIAL HAS BEEN CIIHfFULLY PACKrD. IF THE 
CONTENTS DO riOT AGREE WITH THIS LIST, NOfifY US AT ONCE AND RErURN THIS LIST. 

PURCHASER S COPY OF PACKING LIST
 



F"llAM RA! T ESTERLINE-ANGU COMPANY, c. 

:Jl1'anufadurers of Eledrical 'Jnstruments
V ICE 

. O. BOX 596 INDIANAPOLIS 6, INDIANA U. S. A. 
CU9TDM£R'S 
OROEI< ~.O ... DATE LEI 1E -1- _Li. 6-2 ­

INVOICE DATEREQUISITION NO. 

4825INVOICE O. 

82 
CUR ORDER DATE , -1 :'54 

TE RE ,E
 
TO c. E L EL IV ~ Y
 

ILUKU, MAUl
 

SOLO 

T RFITORY OF HA I J 

nJR OUSTOMER'S USE ONLY 

REGISTER NO. I 'IIOLJCHE:Fl Ntl. 

t 

F'. 0, 8. oHECKEC 

TERMS APFRO'III!:" IPAl CE ,t,f'PROVED 

CALCULATIONS CH[CK<O I 
TRANEiPCRTATION 

FoREIOHT EliLL NC. AMOUNT 

MATI:RIAt.- Fll:t:e:lVeo 

__19 

DATE 810NAtUllft: 

SATISFACTOf'l"( AND JlPPMC\fEtJ 

AD.JU5TMENTB 

'F,D'STR'ElLJT'ON
flHIF'F'EO TO 

DESTINATION 
ANO 

GROTE EEE , KAHULUI, MAUl, T.H. NOTIFy GR TEl 
E E AL [LIVE AT AILU U, AUI -.HI 

AUDITED 
DATE SHIPPED 6-28 -54 
HCWSHIPPED EX PESS X~ '~RJ::OLLECT SALESMAN X 
TERMS-NET 30 DAys-No DISCOUNT-F. O. 8. INDIANAPOLIS, IND. 

[Il1'lJUn:D .5Io4IP~EO 

CUANTITY 
BACK ORDEJil 

DESCRIPTION UNIT PRICE AMOUNT 

1 

1 

1 

1 

EAr 
IVE 

P ,I~ FEED ~HART IV[ - ALL 

H CO 1PLETE WITH PR I lG CH RT 0 

• 

2 

NI 

E 

IN 1 & DATA ~HEET 

PAD 

EXAMlltli: (iOODS ON. RECEIPT. If "DAMAGED, EJ'tI:TeR CLAIM AGArKST TRANSPORTATION co., AS OUR RESPONSIBILITY CEASES WHEN. GOOD.! ARE rU;,LIVER~D TO GAR8IER. 



THE ESTERLINE-ANGUS C MPANY, Inc. 
DUPL CATE Jl1anujacturers of Electrical JnstrumentsI VOICE 

. BOX 596 INDIANAPOLIS 6, INDIANA u. s. A. 
CUSTOMER'S 
ORDER NO. & DAn:: 1­
REOUISITIDN NO. INVOICE DATE: 

4 25 
INVOICE NC. K 
O!..JR ORDER DATE r 

SOLD 
TD V 

I 

"
 
SHIPPED TO •H• T E 

AND l Lt'l .. 
OE.!:>.INATICN I 'Ko J 

DATE SHIPPED 

FUR CUSTOMER'S 5£ ONLY 

REGISTeR NO. , VOUCHER NO. 

F. C e. CHEcK£l) 

~MB APPROVED I,,"'. c:E APPRQV!:O 

CALCUl.J. !IONS cHEClo([b I 
TAANs"DlnATION 

rflh;JDHT Uil..L 1'10. AMiCUNT 

MATERIAL Rt:CE"lY£D 

__19 

OAT!:: atQW....TUN.£ TITL:;: 

S.A,iI5FAOTDRY ANO APPRDVEO 

AD..JUSTMENTS 

Ol5TRI5UTJDN 
rn;. ;;J [;. r 

AUIJlrEJJ I FINAL APPROVAL 

HOW SHIpPED »R COLLECT SALESMAN 6-12-54 
TE ME-NET:30 DAYS-No DlsoouNT-F". O. 8. INDIANAPOLIS, IND. 

t;lUANTITY 
DESCRIPTION UNIT PRICE AMOUNT 

OROERED SHIPFEO I SACK O<tOE1< 

C A E - ft •1 
HAL 

1 

TA E1 

lAlIlKE GOODS ON RECEIPT, IF DA"AGED, ENTER CLAIM AGAINST TRAKSPORTATION CO., AS OUR RESPONSIBILITY CEASES WHEN GOODS ARE DELIVERED TO 'AHIlLER. 
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GUS CO NY, InC. 
ACK 0 LEOG E I trical 'Jnstr Imeuts

OF 0 OER 
I1'1.J:'\lftrOLl 6, JND A U.S. 

CUSTO ER'S 
ORDER NO. DATE 

REQUISITION NO. INVOICE DATE 

INVOICE NO. 

OUR LIRDER DATE 

SOLD 
TO 

SHIPPED TO 
AND 

DmTlNATIO 

DATE SHIPP 0 

ACKNOWLEDGMENT OF ORDER 

THIS' N CT CCF'Y OF YOUR 
ORDER AS ENTERED. 

PLeASE CHEC A ~D IF NOT CORRECT 
NIJTIf"'t US I CO lATELY. 

SALEEMAN 

DESCRIPTION 
CROE t'D 

HoW 5HIPP£D 

XAWIIl • CUI liST 111 P RYATI ,CO.. OUI POIIJI ILln' UASD H IlELIVEafll TO ~ ll. 
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THE ESTERLINE-ANGUS COMPANY, INC. 

:;Vfamifachlrer oj Ele tric(l! )11 trwnwfs 

INDIANAPOLIS 6, INDIANA 

P. O. Box 596 
May 18, 1954 
AIR MAIL 

Mr. Grote Reher, 
General Delivery, 

ai1uku, Maui, 
Terr. of Ha: ali 

D ar Sir: 

Replying to your letter of May 12th, e are enclos· a copy of 
our print #12003 which is an assembly drawing of ow' spring ch t 
drive howing dimensions. Also en lased is p. # 0 5 ahowing 
part numbers. The escapement unit goes in the spot m~ 'k d a 
prin 12005. It is ah separately on print #14502 

The complete Minute e d spring chart drive sells for 25.00. 
The escapement unit alone is priced at 37.50 Th mainspring 
barrel and spring asscJn 1y, part 12296, is 116.50 and two are re 
quired in this pring chart drive. 

These prices are f.o.b. Indianapolis, Indiana; teI'lll,S net 30 days. 
Shipment can be made thin a couple 0 weeks alter receipt of your 
instructions. e are not quoting an any further parts because e 
hardly kno -mat to mention. If you can mark up a print . th the 
parts you want or send us a list of the art numbers on which you 
'Woula like to have prices, e will be glad to send you 9. supple­
mentar,y quotat:on. 

Yours very truly, 

m..r :dr 
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