THE ESTERLINE-ANGUS COMPANY, INC.

P, O. BOX 596 = INDIANAPOLIS 6, INDIANA, U. 8. A,

RECORDER DATA SHEET for Model___ AW SPRING CHART DEIVE

Sold to Grote Reber, T.H,

Pur. Order No._ @t ber Order 6-1-54 . MO No .SONo.. Ksalif28 pste Gedlebly

For use by .

CASE For. panel. Lamp.......

Other Case Features

MEASURING ELEMENT. - NP No ME No.

Scale. SN - RHARTIN e P

Calibrated for Use With. Damping No..... .

Calibration or Rating: Wire. Phase .. Cycles . Pressure.
Voltage (Max. Volts )
Current (Max. Amps )
Watts :
Millivolts at amp. ( ) at 30° C. at Shunt End of Leads.

Mult. Box. No. Volts Mult. NP No.... ...

Mult. Box No. Voits Mult. NP No. e

Range.. .. ... Total Ohms: A. B Mult. Ohms: A B MV at Meter: A_______ —

Range......_.._Total Ohms: A B Mult. Ohms: A B MV at Meter: B

Range_..__..__Total Ohms: A B e Mult. Ohms: A B Comp.Ohms: A

Range...... . __Total Ohms: A B Muit. Ohms: A. B Comp. Ohms: B ..

Range TC

Armature Ohms: A B Parallel Cir, OhmS. ... Meter Ohms. FS Grams Torque ...

LEADS—Current: No ft. long, No...._..... wire. Potential: No : ft. long, No wire.

ID No Connection Diagrams. Lead ohms Lead MV.

Other Measuring Element Features.

CHART DRIVE: Type No.__ s Minute Feed Spring

Feeds: ln&r Hr. 24! :'ﬂ]_-bji_'i-.@,:]_-;___w In. per Min....BA.[-:__;?i«l'..ﬁ:ﬂlL_. In. per Sec

FS No. -M Internal Moter: Voits Cycles

Int. Trip Coil: No. Volts_.__.. Cycles Ohms. Series Ohms— o

External Motor: FS No Volts._. Cycles No. Rheo.

Ext. Trip Coil: No. Volts Cycles Ohms Series Ohms.— oo

Other Chart Drive Features.

ATTACHMENTS.

Right Hand Chron. Pen: No......cooooooo ... Volts Cycles Ohms. Serlesobms—. . oncas

Left Hand Chron. Pen: No....... Volts Cycles Ohms Series Ohms.— oo

INSULATION TESTS (AC Volts): Meter Element Internal Motor. Ext. Motor.
Lamp Circuit Chronograph Pens Trip Coils Aux. Transf...

AUXILIARY APPARATUS FURNISHED BY ESTERLINE-ANGUS

POT. TRANSF: Mfr. Mode! Volts: Pri Sec. Cycles.

CUR. TRANSF: Mfr. . Model Amperes: Pri Sec. Cycles.

Phase shifting Network: . o et T s Volts Cycles Volts._.. . Cycles

SHUNTS: Type. Rated amperes. MV Amp.atRated MV .

Purnisgh one (1) chart drive complete with spring chart drive.

DScheckby. <« .Calib.by . . .

Inspections: 1st. SERIAL No.. 69513

Meter card entry._

Mention this number in correspondence.

e Final 71204 Date_JUN 184'54

FORM 281—25M—2-53
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INSTRUCTIONS FOR THE OPERATION AND CARE
OoF
ESTERLINE~ANCUS SPRING PCWERED CHART DRIVES
MODEL, AW - SERIES kO, 80

e

Most chart drives have an instruction plate on the front giving brief- |

o
ly the essential instructions for using the drive. A plain black plate is

eupstituted for this instruction plate on drives with special churt feeds or
other features to which the regular instruction plate does not applye

These printed instructions give complete information on the drives end !
they should be read carefully by the person who installs the instrument or
services it with charts and ink,

WINDING

Esterline-angus Spring Powered Chart Drives are shipped stopped with
the springs wound un, The power for feeding the chart is stored in four
identical springs connected in series. The springs are wound simultaneously
by inserting the sguarz on the winding crank into the winding arbor, pushing
the arbor in as far as it wilil go and, at the same time, turning steadily in
a clockwise direction. !

If the springs are allowed to run down complately, it requires about
| 110 turns of the winding crank to rewind. The chart drive is designed to
operate for 8 days at any of the hourly feeds., Approximately 65 turns are
required 4o wind for 8 days operation. ilinding once per week or sach time
the chart is renswed (whichever is oftener) is recommended,

When the springs are fully wound, the winding crank will refuse to |
turn., Be surs the chart drive is fully wound but do not try to overwind.
A partial turn 1. the reverse direction, at the same time withdrawing the
! winding crank, completes the winding operation, The winding arbor is forced
y out to its original position by a spring which disengages the worm from the
Worm gear.

The spring units have one end of the springs connected to the time
train and the other end connected to the reroll train by a clutch., By this
meaans the springs supply power to both the escapement and reroll at all times
when wound,

The winding crank is kept on the right side of the chart drive, The
Square end projects through a hole near the top of the mounting plate and
the handle end snaps into the spring clip located just above the winding
arbor,

INSEZRTING THE RECORD CHART
Keep charte dry., Use Esterline-Angus record charts and keep the in-

strunent closed to protect the chart and chart drive from moisture and dirt,
To thread a chart into the chart drive refer to the threading diagram on the
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instruction plate, if the drive has an instruction plate, and proceed as fol-
lous:

Remove the chart reroll assembly by pressing down on the spring clip on
zither end and pulling outward., Lay the chart reroil aside and remove the ar-
bor which is used to hold the new chart. This arbor comes out by lifting up
and ptlling forward. Hold the new chart in the left hand with time figures on
the chart at the left and push the arbor into the chart core with the right
hand until the hexagon end , pieces are aktout even with the ends of the chart.
Push the chart supply roll and arbor back until the arbor pivots snap into
piace and the chart turns freely.

Unwind the end of the chart, cut or tear to approximately a 90° in-
cluded angle noint and insert the end in the slot beneath the drive roll
marked "Insert end of chart here". Push the chart until the point appears
over the pen table, Holding the point on the chart, pull the chart over the
drive roll, carefully engaging the chart perforations with the drive roll
pins, Advance the chart by turning the s2t knob on the right hand end of
the drive roll uniil the full width of chart reaches the position of the
| chart reroll,

Insert cthart reroll in place by holding it with the gear end to the
left, lay the pivots on the clip springs and snap the chart reroll in place.
Note, 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 two pieces, the
main tubular part 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.
When this plug is pushed back in the tube be sure it is in as far as it will

W— S—— M —— ———— r—— —— a——

.0,
22

Push the pcinted end of the chart about one inch into the slot in the
reroll tube aligning the left edge of the chart with the chart tetween supply
roll and drive roll, Release rercll catch by giving chart reroll a part of a
turn in the backward direction, Let chart reroll tzke up slack chart and set
the chart to correct time. The portion of the chart from the drive roll to
the reroll rmust be stretched tightly and it must be free from wrinkles or
bulges on either edge,

The instruction plate back of the chart serves as a large writing sur-
face for making notes on the chart, A writing opening with a sliding door
can be furnished on all but instruments in twin flush cases,

| STARTING AND STOPPING THE CHART DRIVE

The chart is started by raising the control lever on the left hand
side of chart drive up from stop position to hour feed position. A white
target moving up and down, which is visible through the small window at the
left hand edge of the chart, shows when the escapement is rumning, If the
escapement coes not start immediately, move the control lever up and down a
few times. ‘hen the control lever is in_ the hour feed position, the chart
will be driven at a chart feed of 3/L, l%, 3, 6 or 12 inches per hour, de-
pending on the change gears being used. The chart is set to correct time by
advancing the chart with the set knob until the time of day appears under the
glass writing pen,
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{ HOURI,Y CHART FEEDS
i
| These instructions tabulate only standard chart feeds, standerd gear-

' 12 and gears, TFor soecial chart feeds and gears to obtain them, see snecial
naga in this instruction book.

The most commonly used chart feed is three inches per hour. Change
gears for other feeds, if required, will be found on a clip at the top of
the left hand side plate. The following table shows the combinations of
gears to obtain different chart feeds. In order to meke it easy to select
set of gears for given feed, pairs of gears used together are colored

o

~

a..L]l Ce i
!
Chart Feeds Changes Gears 5
Inches No. of Teeth No. of Teeth Color !
Per Hour or Minute Driver Driven Code
o715 18 72 Gold
1.5 30 60 Green
3. L5 L5 Red
t 6 60 30 Green

To change the chart feed, ramcve the change gears in use; select the
proper gears from the extra gear clip and put the gears for the desired chart.

|
I
; 12, T2 18 Gold
i
|

feed in place. The keyways in the gear hubs must engage the keys on the ‘
staffs, To tighten the change gear nuts it 1s necessary to hold the gear on !
one of the staffs while the nut cn the other staff is being tighuvened. Gearsi
i are hela by i ripping the teeth with the fingers of the left hand while snrem-r
ing the chan:e gear nut on with the right hand.

CAUTION: Do not pry off the geers., Remove by a straight pull or the
gear studs may be bent., After affixing change gears for s different chart |
fecd, be sure the escapement is running, If it has stopped, start it by mov-
ing the control lever up and down, Be sure tie chart feed on the chart cor-

responds to the feed of the change gears and set the chart to the correct

MINUTZ FEEDS

| When the chart is started in minute feed there is z slight lag in
getting up to correct speed. This is due to the flyball governor requring
time to reach full speed.

Minute Feed chart drives provide the five standard feeds in inches
per acur and the same in inches per minute,

: Chart feeds in inches per minute, corresponding to the chart feeds in
inchas per hour, are cbtained by raising the control lever to its highest po-
sition. These feeds ars provide® on minute feed chart drives only. An hour
feed chart drive (prov1d1nb feeds in inches per hour only) can be changed to
a minute feed drive uy instelling a different escapement. Tvhen running the
chart at the minute feeds wind tne springs after about every four hours of
cortinuous opsration. HMinute feed chart drives are necessary for recording

|tests which require a fast movement of the record chart.
{
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INSPECTING THE RECORD

The chart can be puiled from the reroll to examine the record, The
chart should be pulled on each edge using the thumb and fingers of both
hands and pulling straight out and not up. A sudden release of tension on
the unrerolled chart will lock the reroll, allowing the record to be exam-
ined. To rewind the chart, first pull it slightly forward to release the re-
roll catch, then let it wind slowly on the chart reroll, Any amount of
chart can he pulled from the reroll without damaging the mechanism,

COUPLING CHART DRIVES

Do not couple two spring chart drives together to synchronize’ the tim-
ing, They will run only a short time and stop, The coupling shart is used
to connect the chart drives in twin instruments and for driving the charv
with extermal motor drive attachments or by other external means,

REGULATING THE CHART TIMING

All chert drives are regulated and given a long test run before ship-
rneat, The escapements are accurately timed. The balance wheel is texpera-
ture compensatad, It is selcdom necessary to change the regulation. The
r2gulator lever is visible through the slot back of the nameplate. To regu-
.ate the hour feed timingz move the regulator up to make the drive run faster
=nd down for slower timing. Although all escapements do not respond alike,

a movement of one division on the regulator scale affects the timing approxi-
mately four minutes per day.

3 =d

The regulation of chart speed on minute feeds is accomplished by turn-~
ing the small screw lccated above the control lever on the escapement. Direcd
tionn to turn for faster and slower adjustments is shown by ths arrowse This
adjustment is very sensiitive., Adjust by turning slightly and noting the ef=-
fect on the chart speed,

The part number of the escapement assembly is stamped on the portion
of the escapement plate which is visible through thas opening in the left
fide chart drive plate.

CILING THE CHART LRIVE

It is not necessary to oil the beearings of the chart drive often, Most
of the staffs run in oil retairing bronze bearings. O0iling about once per
y2ar by dipping a small wire into clock oil and transferring the drop, which
adheres to the wire, to the bearing will prevent the bearing from running
dry. Any good grade of clock oil can be used. The Esterline-jingus Company
can supply a suiteble oil, Do not use ordinary heavy lubricating oil,

CHART DRIVW CLEANING AND REPAIRS

In the course of time a chart drive will require cleaning, oiling or re-
pairs. The chart drive mechanism can be removed, and returned to the factory
~without disturking the remainder of the instrument, by loosening the four cor-
‘ner serews uhich hold the mounting plate in the case. These screws should not
be completaly removed. Unscrew them cnly enough to loosen the chart drive and
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take the drive out with the screws left hanging in the mownting plate. The
chart drive is so designed that the escapement assembly and the complete rs-
roll train, as well as the mainspring assembly, which are most likely to need
attention, can be removed without dismantling the entire mechanism. (See
following paragraphs. )

UNWINDING THE SPRINGS

Before undertaking any repair work on the chart drive, the springs must
be complately unwound, This is very important because failure to unwind the
sp.r1s may release their power suddenly and damage the chart drive. To let |
counn oy unwind the springs, take the chart drive out of the case as descrlbea
in preceding paragraph. Remove the chart reroll and then take off the reroll
gedr cover by removing the four serews holding it in place. Insert winding
crark into arbor, push in cn crank, forcing the winding arbor back. Hold
tiglitly to the crank with the right hand and push the reroll release pin to
the left. The release pin will slide easily if the crank is held so the
pressure on the pin is relieved, Do not force it over, This pin projects ous
of the left hand side plate. Its location is showmn on the instruction Dlaten
Hoiding firmly ‘o the winding crank; allow it to turn slowly in a counter=-
clo;kw1se direction untii the springs are completely unwound. Springs are
unwound hizn the crank does not tend to turn anymore. Do not let go of the !
crank until the springs are unwound, When the worlk fer which the springs have
been let coun is completed, push the reroll release pin to the right into its
original position. Replace the reroll gear cover and the chart drive is then
ready to rewind in the usual manner,

REMOVING THE ESCAPEMENT UNIT

The escapement assembly is a complete wnit in itself and it can be re-
moved from the chart drive without teking the chart drive apart, The first
operation required in removing the escapement is to completely urwind the
springs as described in the preceding paragraph. Take off the Instruction ,
plate To reach the escapement, Remove the control lever and then take out the
three black screws which hold the escapement to the left side plate. The es-:
capement unit is accurately positioned by two dowell projections on the y*ata
This insures correct mesh of the escapement gear with the gear in the train, |
Pull the escapement off of the dowellis and remove carefully, !

{

There are two kinds of escapements for spring chart drives. One is the
hour feed type which provides chart speeds in inches per hour only, The other
is the minute feed type which provides chart spezds both in inches per hour |
and in inches per minute. The first type contains only the escapement, where-
as the second type contains both the escapement proper and the flyball gover-
nor. The part number will be found stamped on the escapement piate.

If trouble develops in the escapement, it should be replaced with a new
escapement, Repairs to escapements outside of our factory, are not recon-
mended., If a spare escapement is carried in stock, any escapement trouble
can be quickly taken care of by instelling a new escapemsnt,

REMOVING THE MAINSPRING ASSEMBLY

To remcve the meinspring assembly, the chart drive must first bz taken !
out of the irstrumsnt case, Let down the springs accoriding to the directions
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already given, Taks off the
which held it to the risht si
spring assemoly can be withdr
New mairspring a“"enbl.Les o
in place ready for winding

—-il5e

dinding brackst by removing the four screws

e plate, With the instruction plate off, the
wn through the hole in the right side o;abe
n be installed and the spring can be pushed back

m DJ |

ORCERTNG PARTS

Unit construction of }he chart drive, which makes it easy to install
new units in case of trouble permit repairs to be made right and in a short
time, Then ordering parts or writing to the factory about a chart drive the
ctyle number and sarial numbers should be given. These numbers are stamped
on the namneplate.
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ADDHESS CORRESPONDENCE TOCOMPANY - NOT TO INDIVIDUALS

ATLANTA BALTIMORE CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON LOS ANGELES MILWAUKEE
NEW YORK PHILADELPHIA PITTSBURGH ST.LOUIS SAN FRANCISCO SEATTLE SPRINGFIELD,MASS. UTIiCcA

BOSTD%

NAME IN
STANDARDIZED
570CK GEARS

BU o o i

BosrTron GEAR WORKS

OFFICE AND WORKS
QuINCY 71,MAsS,

TEL. PR3-0400

S‘pmer 8’ lsh

Mr. Grote Reber
General Delivery
wailuku, Maui, T.H,
Dear Mr., Reber:

We wish to acknowledge your letter of September 3, 195L, inguiring
as to the delivery of owr stock G 142 and G 146 which you had on order with
us.

We wish to inform you that these gears were shipped on Augast 26,
1954, via Parcel Post against owr invoice 048829 to complete this order.

Very truly yours,
BOSTON GEAR WORKS

SALES DEPARTMENT

M.Altieri/es-8

WE RESPECTFULLY CALL TO YOUR ATTENTION THE FACT THAT BOSTON GEAR STANDAARD FRODUCTS ARE STOCKED BY
AND CAN BE PURCHASED FROM YOUR NEAREST AUTHORIZED BOSTON GEAR DISTRIEUTOR WITHOUT PRICE PENALTY.
(OVER)



ATLANTA .  BALTIMORE CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON LOS ANGELES MILWAUKEE
NEW YORK PITTSBURGH  SAN FRANCISCO  SEATTLE  SPRINGFIELD, MASS. ST. LOUIS  UTICA

BOSTON GEAR WORKS

QUINCY 71, MASS.

INVOICE DATEB-B I -511 INVOICE NO. () m 4 8 8 2 9

E D . SHIP .

B GROTE REBER To
WAILUKU, MAUI

» TERRITORY OF HAWA! |

, L ' i L

ORDER ) ATE - -F SHIP
vour orper No. LTR | RECEIVED 8/ 1’-/5’4 EQ-,PPEQ& 26 ‘J.ll g1
TERMS: 2% 10 DAYS.NET 30 DAYS. F. O, B. POINT OF SHIPMENT, INTEREST CHARGED ON OVERDUE ACCOUNTS.

QUANTITY
DROERED | BAGK ORD. | SHIPPED

CATALOG NUMBER OR DESCRIPTION PRICE GROSS AMT. |% DISC.| MNET AMOUNT
| | ¢ 1k2 . |-60 2 | -85
| | G 146 - 1,85 .21

2.06
| PP .03
‘ NS | _.08
2.14

6 24935

WE HERESY STATE THAT THE PRICEE FOR THE COMMODITIES HEREIN INVOICED ANE NOT ABDVE THE CEILING PRICES FOR SUCH COMMODITIES PURSUANT TO THE
GENERAL CEILING PRICE RESULATION ISSUED JANUARY 26, 1951, OR ANY SUPPLEMENTARY REGULATIONS, AMEMUMENTS, OR ORDERS WHICH HAVE BEEM 1SSUED,

FORM 540 ® REMITTANCE SHOULD BE MADE TQ QUINCY 71, MASS,
THIS MATERIAL HAS BEEN MANUFACTURED IN CONFORMITY WITH THE FROVISIONS OF THE FAIR LABOR STANDARDS ACT OF 1838, AS AMENDED,
TAX CLAUSE AND CONDITIONS ON REVERSE SIDE.



September 3rd, 1954
General Delivery
Wailuku, Maui, T.H.

Boston Gear Works
Quinecy 71, Massachusetts

Att: M¥r, M. Altieri

Gentlemen:

This letter is in regard to my order
of July 31lst, your reference G22935. I ordered
one special gear plus stock gears (G142 and Gl486.
These seem to have become separated. Your
agknowledgment 0-48829 covered the stock gears.
Your invoice 0-558i4states the special gear ves
shipped by boad parcel post on 8-24-54 and is
marked complete.

My order of 7-31-54 paid for air parcel
post cn all thres gears in compliance with your
quote 70801. Please send to me at your earliest
convenience the two stock gears still outstanding
via air parcel poset.

Yours truly,

Grote Reber



| ER
- | BOSTON... WORKS [ o oot
AC'knOWIEdgment ) Cleveland - Chicago
{Main Office and Factory) Springﬁe!d, Mass.
GUINCY 71, MASSACHUSETTS Soo Rigrelos, Cal
Gentlemen: Date: AU 61 195’.[.
INQUIRY X ]
Thank You for Your JoRDER . LET 7/31 (Our Ref. No. G 22935
FOLLOW-UP ¥ ‘

Vhich Will Be Hand!ea by Our MAIN OFFICE & FACTORY As Follows:

Price and dellvery - see
our quote # 70001

a #

NOTE: BILLING WILL BE Yours Very Truly, BOSTON GEAR WORKS
AT PRICES IN EFFECT

== )
: - — @
AT TIME OF SHIPMENT B g To LR i DYV

F 518-B
°




ATLANTA BALTIMORE CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON LOS ANGELES MILWAUKEE
NEW YORK PHILADELPHIA PITTSBURGH SAN FRANCISCO  SEATTLE  SPRINGFIELD. MASS.  ST. LOUIS  UTICA

BOSTON GEAR WORKS

QUINCY 71, MASS.

INVOICE DATE 8/26/5)4 invoIcE No. () m 558 14

- BgLP - ] SHIP I—. G 22935
GROTE RE REBER
WA | LUKU, MAU

E TERRITORY, OF HAWAI I

LET 7/31 - _8/5/5% ;222“/54 - PP

1 SHIP
YOUR ORDER NO. RECEIVED SHIPPED ViA -

TERMS: 2% 10 DAYS-NET 30 DAYS. F.O. B. OF SHIPMENT. INTEREST CHARGED ON OVERDUE ACC
o BQA‘::'::;T s CATALOG NUMBER OR DESCRIPTION PRICE GROSS AMT, |% DISC| NET AMOUNT
| | [BRASS SPUR 16.25 NET |16.25

r PP| .03

INg _.05
| COMPLETE 16.33

MM,

WE HEWEBY STATE THAT THE PRICES FOR THE COMMODITIES HEREIN INVOICED ARE NOT ABOVE THE CEILING PRICES FOR SUCH COMMODITIES PURSUANT TO TME
GENERAL CEILING PRICE REGULATION ISSUED JANUARY 26, 1851, OR ANY SUPPLEMENTARY RESULATIONS, AMENDMENTS, OR ORDERS WHICH HAVE BEEN |SSUED.

FORM 540 ® REMITTANCE SHOULD BE MADE TO QUINCY 71, MASS.
THIS MATERIAL HAS BEEN MANUFACTURED IN CONFORMITY WITH THE PROVISIONS OF THE FalR LABOR STANDARDS ACT OF 1838, AS AMENDED,
TAX CLAUSE AND CONDITIONS ON REVERSE SIDE.



‘ATU\‘H BALTIMORE CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON LOS ANGELES MILWAUKEE
NE Y’ORk PHILADELPHIA  PITTSBURGH  SAN FRANCISCO  SEATTLE  SPRINGFIELD. MASS. ST. LOUIS  UTICA

BOSTON GEAR WORKS

QU[NCY 71, MASS,

invoice No. (= 48829

—] [_' WHEN CORRREPONDING ALWATS NEFER TO ABCVE NUMBIR

B w o

, 3 HAWAL |
| HOIBSINRES SiIMG TUOMNTIW BHEUTES 2S00

“ | Sraand #oM \}_"!':T;'—\EA 5 TOM J.J";
! ACAN EERWTU GEEROIRRID A THO| Bors ehean O

INVOICE DATE

QUANTITY =
BACK ORD, | SHIFPED

WHERE PROMISED SHIPPING DATE IS NOT INDICATED WE SHALL ADVISE DELIVERY AS SOON AS INFORMATION IS AVAILABLE.

Ln—.—-——.—’. — - — - ¥ - — e




July 3lst, 1954
General Delivery

Wailuku, Maui
Territory of Hawaiil

Boston CGear Works

4

Quincy 71, Massachusettis

Gentlemen:

This letter is in reply to your
quotation #70801 dated 7-19-54. Plezse enter
my order for the following gears. Each to be
43 pitch, 1449 pressure angle% 1/8" face, 3"

n

diameter hub, 4" projection, bore, 4 hard
brass.
1l 48 teeth 1" P.D. G143 .85
1 58 teeth 1l.3"approx.P.D. 16.25
per quote
1 72 teeth 1.5" P.D. G148 1.31

Air parcel post & insurance 1.01
Total $19.32 |
Enclosed is a check for this sum. Your

prompt attention to this matter will be
appreciated by me.

Very truly yours,

Grote Reber




General Delivery
Wailuku, Maui p
Territory of Hawaii

ADDRESS CORRESPONDENCE TO COMPANY - NOT TO IHDIVIDUALSE

ATLANTA BALTIMORE CINCINNATI CLEVELAND DETROIT HOUSTON LOS ANGELES MILWAUKEE

PHILADELPHIA

CHICAGO

SAN FRANCISCO UTICA

ST.LOUIS

NEW YORK PITTSBURGH SEATTLE SPRINGFIELD.MASS.

BOSTON,..

BostToNn GEAR WORKS

OFFICE AND WORKS
QuUINCY 71,MASS,
TEL. PR3-0400

OF 35
”ml N Y
STANDARDIZED |
STOCK GEARS |

July 19, 1954

Attn: Mr. Grote Reber

In reply to your request of

July 6, 1954

QUOTATION # 70801

we are pleased to quote as follows:

QUANTITY DESCRIPTION LIST DISCOUNT DELIVERY*
1 G 142 $.60 ea, plus L42% from stock
subject to
prior sale
1 G 146 85 ea, plus L42% " "
o
1 58 teeth, 48 diametral pitch, 1iF pressure angle,
spur gear, 1/8 face, 1/2 hub diameter, 1/} pro- | 16,25 ea. | net 2-3 weeks

jection, 3/8 overall, 1/i bore to be made of
commercial 1/2 hard brass, Boston Gear Works'
limite

Plus air parcel post and insurance charges of §1.01

TERMS —

w N

a.
5.
When placing your order please refer to our quotation number

* Delivery from date order is received.

M. ALTIERI/pb

. Delivery quoted is tentative only and is entirely dependent upon our

. Unless otherwise specified, commercial limits are figured on.
. If order is received for the above parts, it will not be subject to can-

NOTICE

ability to obtain the necessary raw material.

Very truly yours,

cellation without indemnifying us against loss.

Prices quoted haerein are subject to revision by us for any goods ordered
by you to prices which may be in effect at the time shipment is made.

This quotation subject to conditions above and on reverse side.

BY — 322 2/ Ft, .

It will be a pleasure to be of service to you.

BoSTON GEAR WORKS

SALES DEPARTMENT

We respectfully call to your attention the fact that Boston Gear Standard Products are stocked by
and can be purchased from your nearest authorized Boston Gear Distributor without price penalty.

BGW S-5



July 6th, 1954
General Delivery
Wailuku , Maui
Territory of Hawaii

Boston (Gear Works

Boston, Massachusetts

Gentlemen:

I wish to purchase three
small brass gears of 48 pitch, 1/8"
face, 1/4" bore, 1/32" diameter hub
1/4" long. One each as follows.

Teeth F.D.

48 iv

58 1.3" approx.
73 1.5%

Pleuase quote price including air
parcel post and insurance to Hawail on
the above. Upon receipt of this infor-
mation by air mail I will be pleased
to remit by check.

Very truly yours,

Grote Reber
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The J. W. Murphy Company

Metering and Control Specialists

ESTERLINE GRAPHIC METERS \77 HAYS BOILER ROOM INSTRUMENTS
DUNCAN WATTHOUR METERS p HAYS COMBUSTION CONTROL
STICHT MEGOHMERS & TACHOMETERS 431 SOUTH DEARBORN STREET COCHRANE FLOW METERS
NIAGARA WATER & OIL METERS TELEPHONE HARRISON 8351 COPES FEED WATER REGULATORS
HICKOK INDICATING INSTRUMENTS @hicago TAYLOR TEMPERATURE INSTRUMENTS

October 24, 1940

Research Foundatilon,
Armour Institute of
Teohnology,
Att: lir. Grote Reber,
35 West 334 Street,
Chicago, Illinois.

Gentlemen: Re: D.Ce MILLIAMMETER
SERIAL NO. 309868

We are attaching the blue prints which we advised
we would get relative to the chart drive mechanism of the meter
referred to above,

The attached blue print #9328 shows the gear train
used in the clock of this meter. The top view shows the multiple
tooth cone c¢luteh which 1s shifted back and forth and which engages
one member or the other of a differential reduction train in
order to get the 60 to 1 speed ratio that 1s used between hourly
and minute speeds. Our factory advises that if you are using this
instrument in the 12" position and particularly if the chart is
not attached to the reroll but is being fed through the bottom of
the case, 1t 1s possible under these condltlons that when the
chart is in the 12" per minute speed and the lever 1s shifted
back to the hourly speed, that the shift will not actually take
place. This 1s because the torque transmitted through the clutch
under these condltions = particularly with the reroll removed =
1s great enough so that occasionally 1t may produce sufficlent
friction in the teeth to overcome the thrust of the spring which
returns the clutch to the slow feed position. They advise that
this is not likely to occur 1f the reroll 1s 1n use, but may
occur 1f the chart 1s not connected to the reroll because in this
case the pull of the reroll 1s lost and the driving train must
supply the additional torque. If the reroll is not in use and the
mechanism refusses to return from rapid to slow feed, usually a
repeated action of the shift lever will make the shift satisfactory,

or a slight pull on the chart will accomplish the result perfectly.

] ANNIVERSARY
\’-



- The J.W. Murphy Company

3

Research Foundation,
Armour Institute of
TechnologyVYe. -

o
]

October 24, 1940

They further advise that this occursg only with the 12" gears in
positlon and 1ls another reason why this gpeed 18 not guaranteed.

If this 18 the nature of the trouble experienced,
a drop of clock oil in each of the two clutches will probably
overcome the trouble by reducing the friection 1in the clutch
teeth and allowing them to sllp in and out of engagement more
freely.

We do not believe that the trouble which you encoun=-
ter 1s serious, however we are farwarding the above commente to
you in order that you might become more familiar with your instru-
ments,

We are also attaching a copy of blue print #8233
ghowing the constructlion of the drive roll and 1ts slipping
clutch. As mentioned to you the stiffness of this clutch is
adjustable by changing the spring tension. However 1t is not
ordinarily necessary to change this adjustment in the field as
it is satlsfactnrily made in the factory. The frictlon is pro-
duced at the two washers which are marked in yellow pencil on
the print. This clutch should never be oiled. If oll gets on
these washers the clutch will s8lip much to easily. Therefore,
thie clutch should remaln perfectly dry at all times.

We believe this fulfille your requirements, but 1if

we can be of further service, do not hesitate to get in touch
with us.

Very truly yours,

THE J. W. MURPHY COMPANY

9l Mok,

DSD: LT Ps: 8, Dickey J
Ence
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THE ESTERLINE-ANGUS COMPANY, INC.

Manufacturers of Elecirical Instruments
INDIANAPOLIS 6, INDIANA
P. O. Box 596 June 30, 1954,

’

MR. GROTE REBER,
General 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 with 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,
THE ESTERLINE-ANGUS COMPANY, ING.

g 7
He ‘Le Hildenbrand,




ez © - THE ESTERLINE-ANGUS COMPANY, Inc.
Manufacturers of Electrical Tustruments

_ P. 0. BOX 5% ~ INDIANAPOLIS 6, INDIANA U. S. A.
| BRSERNE 2pae  LETTER £.1.54
REQUISITION NO. INVOICE DATE

INVOICE NO. K 4 8 2 5
OUR ORDER DAT‘E. ‘m

) 6=14-54
s GROTE REBER
' ST '“‘Flll."%ﬂﬂw
{ TERR IRORY OF WAWAI!
g o PERER, KAWULUI, MAU!, T.H. WOTIFY GROTE.
| DESTINATION ukuk m‘ ‘T lAlLIlm'Wl toro
; HOW SHIPFED tm lmﬂ COLLERT
. NO. BOXES WEIGHT
;, = QU::E:E‘; g DESCRIPTION
1R AW 2 SPRING FEED CHART DRIVE - ALL GEA
FUPNISH COMPLETE WITH SPRING CHART DRIV
SER, #6991,
v |1 INSTR & DATA SHEET

MINE PACKING CAREFULLY. THIS MATERIAL HAS CAREFULLY PAI IF
gr? TENTS DO az(m' AGREE vm‘ﬁ" THI;H LIST, ugmv us ATB%;‘GE AND nsruaﬁ‘&?s ustt

PURCHASER'S COPY OF PACKING LIST



remza ©  THE ESTERLINE-ANGUS COMPANY, Inc.
Mansfacturers of Electrical Tnstruments

P. 0. BOX 5% INDIANAPOLIS 6, INDIANA U. S. A.
BROER MD. 2 DATE LETT[R ‘_26,54
REQUISITION NI INVOIDE DATE
INVEICE NO. K 5 7 4 5
OUR ORDER DATE ?-1 -5‘
T ¥R. GROTE REBER
GENER&L UE ] ‘:ER
TERRI TORY OF HAWAI1,
EHIFFED TO r
’I;‘Eggr!NAT!DN , ‘UE - FA‘;E”\sED
EHECKED
DATE SHIFFED BY
HOW BHIPFED PP FREPAID naxmxx FORE | G'
k NO. BOXES WEIGHT
BRI DESCRIPTION
RROERED SMIPPED BACK ORDER

20 20 4305-X CHARTS

EXAMINE PACKING CAREFULLY. THIS MATERIAL HAS BEEN CAREFULLY PACKED. IF THE
CONTENTS DO NOT AGREE WITH THIS LIST, NOTIFY US AT ONCE AND RETURN THIS LIST.

PURCHASER'S COPY OF PACKING LIST
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INVOICE

CUSTOMER'S

THE ESTERLINE-ANGUS COMPANY, Inc.

FOR CUSTOMER'S USE ONLY

REGISTER NO. VOUCHER NO.

Manufacturers of Electrical Instruments
P. 0. BOX 5% INDIANAPOLIS 6, INDIANA U. S. A.

F. 0. B. OHEDKED

ORDER NO. & DATE LETTER 6-1 =H4 6=2B8=5h

REQUISITION NO. INVOICE DATE

s0OLD

HHH:‘PED TO
DESTINATION

TERMS AFPROVED FRICE AFPFROVED

CALCULATIONS CHECKED

INVDICE NO. K 4 8 2 5
K 4825

TRANSPFORTATION

FREIBHT SiLL NO. AMOUNT

f
OUR ORDER DATE |, | 4_54

MATERIAL RESCEIVED

19

GROTE REBER ’
GENERAL DELIVERY
WA ILUKU, MAUI

DATE HIGNATURE TITLE

i BATISFACTORY AND APPROVED

TERRITORY OF HAWAT!|

ADJUSTMENTE

GROTE REBER, KAHULU!, MAUI, T.H, NOTIFY GROTE

SAXEX  GENERAL DELTVERY AT WATLUKU,MAUT.T.H¢

Mlﬁﬂ DISTRIBUTION
iy

AL e 6-& .Sh_ ALIDITED FINAL APFROVAL
wow swirren X PRESS Y KRése)er covtect SALESMAN J{ 6-12-5
TERMES—NET 30 Daya-—No DiscounT—F. O. B. INDIANAPOLIS, IND,
SEIGHEITY DESCRIFTION UNIT PRIDE AMOUNT
CROERED EMIPPED BACK ORDER -

1

1 AW g2 SPRING FEED CHART DRIVE - ALL GEARP.

FURNISH COMPLETE WITH SPRING CHART
SER. #69513.

1 INSTR & DATA SHEET

PAILD

YEELLER REFARETNTE THAT WITH RESSRET TO THE
PACDUCTION | ME ABRTIGLES AN M THE PRR
» P

v ! 1)

~

DRIVEL
125.00

EXAMINE ©00DS ON RECEIPT, ¥ DAMAGED, ENTER CLAIM AGAINST TRANSPORTATION CO., AS OUR RESPONSIBILITY CEASES WHEN GOODS ARE DELIVERED TO CARRIER,



FORM 247 ©

DUPLICATE
INVOICE

THE ESTERLINE-ANGUS COMPANY, Inc.

Manufacturers of Electrical Instruments

P. 0. BOX 5% INDiANAPOLIS 6, INDIANA U. S. A.
LETTER 6<1-54 6=28-5l

INVOICE DATE

K 4825

K 4825
OUR ORDER DATE 6_1 4_-54_

CUSTOMER'S
ORDER NOL & DATE

REQUISITION NO.

INVOICE NO.

GROTE REBER

sSOLD

TG GENERAL DELIVERY
WA ILUKU, MAUI
TERRITORY OF HAWAI|
suresoa GROTE REBER, KAMULUI, MAU1, T.H, NOTIFY GROTE
oSt GefERAL DELTVERY AT WAITLUKU,MAU!.T.H

INATION 6_%%

DATE SHIFFED

HOW SHIFFED EXPRESS xmx:xm COLLEDT

TERME—=NEeT 30 Days—No DiscountT—F. O, B. INDIANAPOLLS, IND.

EALESMAN X

FOR CUSTOMER'S LISE ONLY

REGISTER NO. VOUCHER NO.

F. 0. B. CHECKED

TERMS APPROVED PRICE APFROVED

CALCULATIONS CHECHED

TRANSPORTATION

nnnnnnnnnnnnnnnnnnnn

MATERIAL REGEIVED

19

DATE SIEANATURE
SATISFAOTORY AND APFROVED

TTTTT

ADRJUSTMENTS

5

m DIETRIBUTION
2

ALIDITED FINAL AFPROVAL

-12-54

QUANTITY

DESCRIFTION

OROERED SHIFFED BACOK ORDER

UNIT FRICE AMOUNT

1 1

SER. #59513.

INSTR & DATA SHEET

PAI1D

AW w2 SPRING FEED CHART DRIVE - ALL GEAR
FURMISH COMPLETE WITH SPRING CHART DRIVE

125.00

CXAMINE GOORS ON RECEIPT, IF DAMAGED, ENTER CLAIN AGAINST TRANSPORTATION CO., AS OUR RESPONSIBILITY CEASES WHEN GOODS ARE DELIVERED TO CARRIER.



- W L e -

e b ——— - ———-

June 36th, 1954
General Delivery
Wailuku, Maui
Terr. of Hawaii

’

Esterline-Angus Company
P.O Box 596
Indianapolis €, Indiana

Att: Mr. H. L. Hildenbrand

Gentlemen:

I wish to purchase 20 rolls of
4305=X chart paper. If the epring drive has
oot yet been shipped ple:se include the paper
with the drive and I will remit by check. If
the drive is on its way please adviee what _
the cost of the chart paper will be including
the parcel post and insurance charges to
Hawail. Upon receipt of this informatiom I
will be pleased to remit by check.

Very truly yours,

Grote Reber

e —— . g s o ¥

———— et -
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~ OF ORDER

BUSTOMER'S
| CORDER NO. & DATE
|

REQUISITION NO.

THE ESTERLINE-ANGUS COMPANY, Inc.
Y ACKNOWLEDGMENT

Manufacturers of Electrical Tnstruments

P. 0. BOX 5% _ INDIANAPOLIS 6, INDIANA U.S. A.

LETTER £-1.54

INVDIDE DATE

INVOICE NO, K 4 8 2 5

4825

ACKNOWLEDGMENT OF ORDER

OUR ORDER DATE

6-14-54

THIE 18 AN EXAQCT BOPY OF YDOUR
ORDER AE ENTERED.

PLEAEE CHECK AND IF MOT CORRECT
NOTIFY LS IMMEDIATELY,

GROTE
P umM.mv
WAIL NAUI
| TERR OF HAWA LY
. sl
sres o GEOTE REBER, KANULUI, WAU!, T.H, NOTIFY GROTE BERER,. .
o Comy  GERERAL DELIVERY AT WAILUKU,MAUI.T.H, "
”T“;wm; 30 DAYs—NO DiscounT—F, ﬁ.n:.L:-:-Tmmala IND. S ‘.‘ "5‘
S— 9—”::;'::‘; T DESCRIBETION 'um-rﬂmc: AMOUNT
- e
£ 1 AW 92 SPRING FEED CHART DRIVE - ALL GEAFS.
FURN1SH COMPLETE WITH SPRING CHART DRI
SER. #69513. 125.00
i‘f | A
&
1 | INSTR & DATA SHEET & S
4
N
% &o,
el
PAID Q£
\Q‘,,O \
% P
N g
% 4\°é°e:<’¢
| % Jo 3
N £

? 5L
|
H
|

ﬁ EXAMINE GOODS ON RECEIPT, IF DAMAGED, EMTER CLAIM AGAINST TRANSPORTATION ©O., AS OUR RESPONBIDILITY CEASES WHEH GOODS ABE DELIVERED TO CARRIER.



June lst, 1954
General Delivery

Wailuku, Maui
Territory of Hawaii
P. 8. A.

Esterline-Angus Company
P.0. Box 88€
Indianapolis, Indiansa

Att: ¥r. H. L. Hildenbrand

Gentlemen:

Thank you ifor your letter of
May 18th. After examining your drawings
I believe the moet prictical thing for me
is to purchase one of your complete spring
chart drives shown on drawing #12003. The
pet knob #12084 can be removed and &
fitting made to take off power at that
point. I will then have a eimple system
with all the many various speeds available
whieh your drive is capable of producing.
Also, if desired at some future time, I
can mount the whole assembly on my oid
oma recorder and convert it to epring drive.

Enclosed is a check for sum of $135.00
in payment for one spring chart drive.
Please send it via express collect. The HEA
has an office at ui, Maui, T.H.

Yours very truly,

Grote Reber




THE ESTERLINE-ANGUS COMPANY, INC.

Manufacturers of Electrical Instruments
INDIANAPOLIS 6, INDIANA

P. O. Box 596
May 18, 1954
: ATR MAIL

Mr, Grote Reber,
General Delivery,
Wailuku, Maui,

Terr., of Hawaii.

Dear Sir:

Replying to your letter of May 12th, we are enclosing a copy of
our print #12003 which is an assembly drawing of our spring chart
drive showing dimensions. Also enclosed is print #12005 showing
part numbers., The escapement unit goes in the spot marked A on
print 12005, It is shown separately on print #14502.

The complete minute feed spring chart drive sells for $125,00.
The escapement unit alone is priced at $37.50. The mainspring
barrel and spring assembly, part 12296, is $6,50 and two are re-
quired in this spring chart drive,

These prices are f,o.b. Indianapolis, Indianaj; terms net 30 days.
Shipment can be made within a couple of weeks after receipt of your
instructions, We are not quoting on any further parts because we
hardly know what to mention., If you can mark up a print with the
parts you want or send us a list of the part numbers on which you
would like to have prices, we will be glad to send you a supple~
mentary quotation,

Yours very truly,

THE ESTERLINE-ANGUS CO., INC
/ s

HLH:dr






October 14, 1952

Esterline Angus Company
Indianapolis, Indiana

Attention Export Department
Gentlemen :

For one of your standard recorders we wish to purchase
the following:

50 rolls #4305X Chart paper
1 pint red ink

1 pint greem ink

3 fine glass pens

Please ship this material via express colleot to us
at Pler #2, Kahului, Maui, T, H, It should be sent via
railroad to San Francisco, vie Matson Lines to Honolulu,
via Young Brothers Barge Ltd. to Eahului.

Upon receipt of a statement we will be pleased to
remit by check.

Yours very truly,

Trote Reber



