Deceraber 27, 1956

Mr. Max Kortlander
Imperial Industrial Company
781 East 136th Street

New York 54, New York

Dear Max:

On November 2nd and 3rd, 1655, I macde = cornnlete survey of the roll

cutting equipment presertly opcra.ing @t your plant,

As you know, we have receatly surcha ol four Armpico and two Duo-
? & &

Art Cutting machines from The Acolic Americor Pizno Co,, which
r

equipment is located tere at our slunt.

. ~

After returning from New York las:t montz, we have comnzlzied 2 similar

survey of the Ampico and Duo-Art machines and feel tha: vz now Lav
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a pretty good cross-scction of these thre
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The purpose of this letter is to accuaint you with the various feziures

of the three systems and to submit a prozosed »lzn for your consideration,

in connection with the design and rmanulizcmure of new ecuipment for you.
In addition to the cetailed examinzlon of the three tyLes of ecuinment, we

have had our attorneys make a comnlete zatent searc ¢ 2izno roll

cutting machines and methnds, . ch cdiccliosed matents & =

back as 1881 ard as recertly as 1927,
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The secarch disclosed over 150 patents covering this art, which gives a
pretty good picture of almost everything that was done along thot line,

All of these paten s, of course, have cxpired and are now public property.

In tho following discussion, I wiil refer to your tyne of ecquipment as

Yo

“Imperial’, the equipment usac by

A

he Aeolian Co., as "Duo-Art!

v

and the equipment used by The Amcrican Piano Co., a3 "Ampico't,

GENERAL HISTORY -

IMPERIAL -

Our patent search shows Patent No. 1,148,147 issucd to Erncst G. Clark

on July 27, 1915, (application {ilec Junz 38th, 19:4) aend assigned to
The Melville Clark Piano Co.,; of ChicZzyo, Iliincis.
This pzatent shows your equipment in cetail and would indiczte tnct the

first machines were built eround 1914

DUOG-ART

Patent 1, 085, 989 issued to Au_jas: De Hicist and Fronk L. McCormick,

v
!

Patent igsued Februeary 3rd, 1924, {azslication filed Anril

udolnn Wurlitzer Miz, Co.; of

[ Q8]

-
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This patent shows the Duo-Art machirnes thot I have, pretty much in
detail, though the actual patent pertaine to an improvement on the equip-
Y,

ment rather than being the basic patent on the machine, This would

indicate that the origiral design may have been somewhat ecarlicr than 1911,

The people at East Rochester could give e no detailed information as
to the history of the Duo-Art machines, as they arce all mostly Ampico

)

pecople, but Mr, J. Wells Bencdict, who was in charge of the Ampico
Service Department for many years, said that they had been tolken over
from The Aeolian Co.,; when the companies merged in the carly 1920's

and were moved to Eact Rochester where they were used considerably,

up until the end of Duo-Axt procuction, in ithe late 3J'z.

It is entirely possible that thece rnachine
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Aeolian, at the time the Dro-2Ar¢ rolls ware

One of the machines nad been converted to nunca Amdiso &ol
it has all . 072 punches insteac ¢l trne two 2zirs L 040 therae —unches used

by Duo-Axt.

Tris change had been made some ime ia the carly 30%'s after e

equinment was raoved to Zast Jochasier.

AMPICO -

No speciiic patents have been found covering the actull puncling couln-
ment, but I found two potents; nurnbers o, 294,845 wnd 1, 323,80, issueod
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reepectively on February 18, 1919, (application filed April 19, 1915) and
Deccmber 2, 1919, ( application filed August 14, 1614), to Mz, Charles ¥,

toddard of New York City,

These patents do not show the Ampico punching equipment that we have
here 2t the plant, but do show a system of controlling the master sheet

that is used on this eguipment.

I have been unable to locate any specific patent showing the mechanicel
system used in the Ampico equipment, however, Mr. Bencdict of
‘Aeolian-American tells me that these Ampico rmachines were bou~ht
new in either 1915 or 1916, at the time th;"-.t Ampico iirst started cutting
their own rolls, Before that, taey had encther compony rmake the rolls

Y. s
Lo Oon

for them. He also advises thct these machines were used rin

through to the end of Ampico procuction in 1939 or 1940,

Talit-Pierce is a contract machinery marnufocturer and they ore stiil in

business in this type of woerk., ..o ‘hey cre not otherwize connccied with

manufactured =y thern uader contract {romy Tae Aracricon Pizno Combdarny,

Mr. Stoddzrd and members of The Araor:

2]

cn Pizno Company wrodably

developed the o=



Mr. Hill, President of Aeolian~American arnd an Amoico man, tells me
that they produced around 30, 000 rolls per month durin

also thzt there were a few more machin

Q
]

s besicdes the four that we got

from them, tkat were never brought to East Rochester.

Indications arc that there were six or cight machines in their productica
setup., These machincs are single-course machines and were normelly

used in pairs, with one master controlling each pair,

&

The 30, 000 rolls per raonth would be roughly ecual to your prescnt

_pxroduction and would represent about 50 to 609 of cepacity of six

*machines based on an 8 hour day and 5 dzoy waek,

I assume that the four machines wo have, vere used rmore or less conti
rl

ously over the period from 1915 to 1940 and, particularly, throush the 1920's,

No one at Aeolian-Arnerican can reczll any mechanical difficultics with

the equipment, in focty, they 2ll scid tha! thev vogre Hreity nice r~ochines,
’ /

The reason ] have gone into this hiziory fo such an ctent is thot ~either
o

you nor we can afford the vast engincering and develoning cuponze that
would be entziled in the design and development of such equinricny from

scratch,

The only practicel solution to the cezign and buwilding of such ecuiziment

today, is to try to pick out the best arnd mozi practical fectures ol tiessz

three remaining examples that we Love availeble for insoection,
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Figure 1l is a schernatic lay-out of all of the elements of 2 roll cutlting

system, A %scctiorn' number is shown on exch element, for identificztion

in the following discussion,

With each section, I will discuss the mechanical features, tane history
and any other pertinent detzils of cach of the three makes of machines

and then follow tris with my proposal {or the trcatment of that clement

in the new design,

SECTION 1. - PAPEZR STOCKX RACK

IMPERIAL ~
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Wooden, Double Rack, 18 roll ~side, {25 totil).  Sixteen rolls czach
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side uscd for production with two coch Jor spares.

stcel spindles with cast iron flanges, cct screws for clide 2djustment,
Spincles turn in cast iron open (0D Tearings.

DUO-ART ~ Urknown - {(no ecuipmen: obizinad).

AMPICO - Indivicduzl floor stands, two rcolis 1o each stand, 2ol bearing

spindles, supporicd from one side only. Zach spindle hzg 10" trake
wheel, but apparently brake was rnot uscc,

PROPOSAL -

Welded siecel pipe framework, 1-1/4" I, 2. S, flocr flange moun:liny with

individuzl, removable, bronze, ozen ton szinclie bearin
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both for spindle end play and position on fram

Spindles would be 5/8" stcel with cast iron flanges adjustably positionced

on the spindles by means of set screws,

This stock rack would be substantizlly equal to your present rack except

for the stecl frame work and adjusiable bearings,

fo
O
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Indivicdual stock raclks would be supnlied for each course and weuld

18 spindles for ozeration with your conventional rurmber of stock rolls

The reason for a single coursc svs

t'7'

crn will be explained later in Scction ¢

covering the punch actuating systera,

SECTION 2. - PAPZR ASSTMILY ME.IXNI,

IMPERIAL - Two flanges spools in the end of each stock rock, Tigure 2.

DUO-ART =~ Unknown (no equipment obizined),

AMPICO - Paper aligning rack for 15 courses, using 13 cod will 2 for
spares, rigure 3, This sytem hos individuzl hold dovms anc Zuldes for

each sheet of paper at the entrance of the zsserbly and flanzced so0o0ls

L3

for each sheet 2t the exit end, Two {lar - ed

beyond the rack,

A lot of urused bearing supporis irndicaie that origizally there woere many

N N -

more grouping rolls used, but eppurénily these kad been discar

-7
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only two were in use at the time the machines were taken out of service.,

PROPOSAL -

This rather elaborate system used by Ampico atpecars to be one of those
things that was designed into the ccuipment ori

requirement and no one cver tried to usc the eccuipment without this device.

>

The two flonged spools used in your Imperial system scem to be entirely
satisfactory for this purpose, &5 I could determine no Cifficulty either

by observation or discussion with your cperator,

¥

It would appear that two such flanged rcollz cre 21l ¢
to accomplish this assembly of thc several sheets of stoc

N

would represent 2 considerab in cost over the Lrnolico cystem,

SECTION 3. - PAPER PULL-OTF MEANS
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MPIZRIAL - A clamging

tyols ol poner convayor iz ou

off the stock rack., The conveyor s driven {rom the puncainy unit on

feccs into a clack loop ahead of tno >unciizg unit, Manuzl control of .
specd is used to miintaia the slack loon.

DUO-ART -~ Unknown, (no ecuizmen:t ooiained ), Indiceziicns re thot the
paper was pulled dirvectly from tho stook raclk Dy the metering conveyor

outlined in Sec:iicn 7.

"lm
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AMPICO -~ No pull-oif conveyor was uscd, the paper was apparcntly

pulled directly from the stock rack and through the punching macaine

by the mectering system of Section 7,

PROPOSAL -

It may be entirely possible that the puli-ofl conveyor used on the Imperial
£oan

machine was another onc of those unnccecsary itermns., If co, a consid-

erable saving can be made by its elimination,

Thke metering conveyor of Section 7 must be of sufiicicent canacity to

advance the paper properly tnrouza thc punceing meachine.

"

With a properly desizned stock rack, tne force required to dravw olf the
18 coursces of paper is sracll compared to the fovce recuired to accurately
maintzain the paper advance throun the puncaing wiit, Fowvever, I

would propose the use of

shovm in Figure 4,

These rolls would be constantly driven ot & speed 5% fazter thon the
meaximum intermitient advance cpced immsazied to the paver by the

re
w
o
[¢)
«#
1]
O
o3
P
13

paper metering conveyor sysiemt o

By this means; the slighr over~-Iriving {riction of those zszisting rolls
would take over the fricuionzl dro recuired to zull the nozer I-omn the

-
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used conveyor and slack loon of the Immerizl system.
Y e

These two assisting rolls would bz far cheaner to make thon the clzmping
type conveyor prescntly being uscd in your system, and would ¢liminate

the inconveaience of maintainin

adjustment,

SECTION 4 - PUNCH ACTUATING SVST=M

IMPERIAL -. The drawing in Fioure 5 is o cchematic arvanrveraent of
[&2 o ~J

the syctem uced by Imperial. Thic is a deuble course arvonaovnent

requiring a puncaing ram of twice the length of @ cingle course syst

—- -
daa,

O

The drive shaft "A" ig underacatn mounted, and carrics the tvwo crivins

cccentrics outvoard of the main drive szt bezvrints, Corrnecrica from

DUO-ART - TFicurce € is a schormatic Criwing of the Duo~irt cvstem,

v .
1

The drive shaft is mounted Zbove e suiceh ram ond carrics Colvin~
‘J ~r

eccentrics outboard of the racin Srive 2227 bacrin
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Cornection to the punch ram is throuzgn fixed length coan
acjustment of the ram being obtained by eccentric bu

ends of the

Connccting

rar slides,

AMPICO ~

In this system the mazin drive shaft is aloo above th

driving cccentrics are mounted inboard o

There are no connecting rods as sucn in thic

bearing housing acting as both coanccting v

guides at the lower cnd of thi

S

conventional ram glides of the

Because of the lock of 2 conn
machines, adjuctrnent of the

PROPOSAL -

Tre purpose, of course, inu

doubl

¢ the output without coudling t
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rod conrnncctions to thc punch ram are out

Figure 7 is a schematic dr
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In doing this, however, it becomes receosary to have an ertromely neoavy

punch ram waich adds materially to the vibration of the unit whes running,

nat the ¢

fJ

ving in machinery cost iz doubtiul, ac it iz raore

(&)

It is my fecling t
or less offsct by the much heavier construction recuired, and oxly a

3

very few simple paris, arc actually climinaicd, Acvantazes of the

Wkile I am propesing the singlec coursc tync of cquisment, 21! of these

-

P

mecehanical principles can reacdily be utilized in 2 dcuble course cystem,

if so desired,

The Ampico dezizn of Figure 7 mmaokes on Litvemmoly cornzact and

simple racchanicm and ag it ic full ball seaving ceuinned, weuld recuire

the minimum of maizntenance,

Included are photozranhs of the irderic sunching systenn, (Ficure 8
tho Duo-Art puzclhing cystem, (Fisure 97 nad the 2raaico —uscrin
system, (Figure 107,
2CTION 5 - DIZ S=7
IMPERIAL -~ Figure llis a2 ccheroric cross-section ~7 the imperizl dic cez,
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Rectangular, bar-iype punches arc used with a conventional slida latch.
A retaining notch "A" of Figure 11 serves as a punck puller, There is

no positive means to prevent punches {rom working up into the notch

"B'" of the slide latch and thereby failing to function,

The perforating ead "B" of the punch is grournd cylindriczl for procucin

round holes in the music sheest,

DUD~ART - Figure 12 is a schematic cros

[
|
(4]
o
O

diec set,

This system employes a conventional 51:ce lntch but uses o coic-headed
e e

music wire punca 2'' long and , 072 in dlarncier. The hesd of the punch

is approximately ,110 in dizrneizs,

The head of this puncnh, aciing zziinst tne sunch puller Zicek, wrovides

positive punch withdrawal,

AMPICO - Figure 13 is a schemoiic cross-cection of ¢

This system like the Duo~A7i, Uses o co

which is approximately 1-1/2% lonz and , 030 in dizrmoatcor,

PN



The fact that the press ram is a2lso the connectin

ram acts against the punch bead with a slightly rocking motion and, theve!

o

the punch puller is 2 separate floating bar, as shown in the drawing at A"

Unlike the Imperial and Duo-Art systems, however, a positive punch

stop "B' is provided that laps over cbout 259 of the punch kead to

positively prevent punches from working up and thus feiling to enzage

properly with the slide latch,

1
R
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Because of the fact that this punch stos overlass

&

5% of thie punch nead
the slide latch only engages 759% of the punch head when in operoting

position,

Conneccting linkage to the slide lzic

allow for the rocking moticn of e ram.

PROPO

wn
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AL -

The die set of the Imzevial Machine, wiile of very sturdy consiruction,
appears to be ciificult to service and cxtremely exoeoncive (o manu-
facture., The wire type of punchel of Lol the Duo-Arl and Arnnico
)

systems, lend themselves to relatively low cost die conziruciion,



Theorectically, there is 2 possibility for punches to work up out of
cngaging position with the slide latch, garticularly if the punch guide

o

block becomes worn

In the rectangular type of nunch as usced by Imperial and shown in Figurs
11, they have amnple opportunity to use cuch a punch sitop int

but have not done so. Such 2 notch or other projection cannot be providad

in the wizc type of punch as used by Duo-Ari and Arnpico,

Duo-Art has Drov d {riction to partially cvercorne this tendency by

means of the clamping bars at "A" - Figura 12,

It would appear thot the lighier the punch, e moTre nicd 100 suc

punch stop.

For this recascen, I nhave maode o sariicniar efiort to dererinlneg wihgtner
or not any problems resulted {rorn the Ampico raethod, woire ine

slide latch engeges only & part of the nuncrh nead,

No orie 2% Ampico cen recall any dildleulny vosuliing from iz featare
and & microscozic examingzion of both iz sunch noads end the Sorners

& <

of the slicde latches thz & e punch hgads, sWOWI Only nofsnal

JOR L P JORE S - R sm AN .-l _—— ST,
wear with no iacdica:s ion wneizcaever thll the 2aTis wera coLevioraiing ToLIGL T,
B ) B
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vibrztion,

.
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The Ampdico, nibbling type of cdge trivaming deovice is algo of Might welgnt
- - - - R A A O -~ N Ve f 5
and is probably cheaper to manuinciure and cervice than cither of the

other two. It produces small particles of gaper rother than lonyg sirl

These small particles can be dicposed ol in the same manner &2 the note
punchings, which meay or may not be of any wdvanicge., I would prefer
the lighter weight Duo-ATi or vroueld lena o littic
towaerd the Amvico nibbler because of its simnler consiruciion, but
there ig not too ranuch diiference orno vay or the otaer,
SECTION 7T -« PAPEZR MITIRING
IMPIRIAL - The Imperial
convevor, Figure 17, sirnilor to thntuzed in thelr Sceiion 3, bull -
mitiently advanced, to srovide (Lo corvoll Lavance {or il Zeviorating
stroXe of the punching meachina,
[l

Change gears are provided to zive wwo desrecs of wdvince. .
DUO-ART - Tais syctem lzo vogs 2 Velomzing wyoe' conveyor, Fijure

A P Y . L O S [P D
18, and is intermittently driven oo twvo dillevont toigs of zavinol,
AMPICO - The Amzico sysieri wsoes & o3air of zinca rolls, TiZere 19,

e - [ RO . 2\ P B T s B O
tnat are interImitieniyy GQriven at & 10Xel T&ld 107 OLe Lagrcl Cnuy 00 adviiie,
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The gearing to these rolis in such that 2 chern
mace by changing the gearing system, however, ‘..u/ Wore apnirenity

used at only orne¢ rate,

PROPOSAL ~

The pinch roll systern as used by Amuico, Tizure 19, is intervesting

cause of the fact that the conventicnal clomupiny vyise Dader conveyor is
) T - ; 1 T T U A S £ g
snowa extensively throucacut tae patend 21sicry ol ro

vithout even a reference to pinch rolls, On the olher hond, piich rolis

are extensively »n other

hizh degree of success,

As far @3 ] can determine, the Amnpico mracuines worked fine end €
pinch roll systermn is cextainly sivnlcer ool {or lower in Cost taon any

of the clamping type of conveyor:,

IS

- Is 1 ~d e D o~ P D A sa T O Y p
Onc of the prirne reQUIreraenis 51 L SUCSC. S0, ZL.aCn voil syltain s tray

5 -~ £ - - Y R - - B R . o e A e e — e ~T e T e
the roll faces must Do velry TAUSH NLYTOVWET LT DI TLOIT Sielil poing

i Thic 3 2 -y &Y e e e = D s e Al N =, e~ o P R
pulled. This is o allow the pooor o Vsvzer' undoer The rollzs, rouch tne”

same 23 a very narrow lavar roller woulld strer cooler than o very vwide ong,

1Y Y- & - aa P -y~ -, - P T - T - - o
t is mosgsinle thot eavly ewerirneiiers ia w0l sunctin e mnocin s LD nol
P ST b ~ - - 7 -~ —_ - -~ a2 e a A . -
krows tniz end tried the obvious mngozos ol woing 2incl rolls s wiis s

Y. e 1 1 - : A . h] hd -
- - o~ - - . - - & i — - - -~ - R
the maver, wiich would have coucod tnermt o lot of troutlo.

()

LN - A e § - - [ T el T - S e M P T A
As the Amnpico rmaacninges were deoisned Lol Dullt sormevwinot tooer cho.
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vrere built end in thce cease of pinch rolis, wihcre the full widih rolil will
not work at cll, the narrow voll works very nicely and I con 2o no
rcason why it would not periorsi on tnis coplicaiion,
ECTION 8 - INTIZRMITTINT MOTICN DRIVE

MPERIAL « Intcrmiltent rmction 10 (ho 2ol MEelaTing conveyolr is
ootaincd by means of & vovying wazle worm geor, Tigure L0
DUO-ART - Intermitient raoticr obiained fhirouzn ratchar vizils and
pawls driven {rora an eccenivic on the mmiin snafl, Two roillhit wihos
are provicded for two diilgrzent roies ol cdvince, Firurs 21
ANMPICO - Intermitient raodicn 1o the 2inch rolll oLininzl tLrounn o
- : - ) e i o AT vo s Taar T- Lt L F
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PROPOSAL
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uced on your machines so as to minimize master cd

At some later daote, it might be well to consider an acdapiation of the

Stoddard System a5 usced by Ampico,

In this system, thce master sheets have szsrocket periorations along ¢

edge, but no sprockets are used. These sprocket per

pncumcatically, with corrcsponding poris in a roizting control drura, co
thot the perforaticns in the edge ol the masier shect, follow the poris in

the gheet,
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Because there are no sprocket tecth, thzre ic no serioraiion waear ond

o
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storcd and used on standerd rell cnoois.
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This greatly focilitates stoeroze tnd woe of the rmosicrs, soviicularly,

vith regerds to rewninding technicue,
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Trhe desinn of thece valves wouold Te sudstantizliy the somme 22 Vot ave
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SZCTION 11 - PNEUMATIC LCTUATCR

The paeumatic systems on both the Imoerial and Amnico machincs ave

very similar and seem to be pretiy well worked out,

Ao

I note that the pacurmeatic syctem of the Amzico is mounted vertically vwith

'8

the primory valves clon bock side with tholr valving elements workin:

>
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verticail rzincey than mounted horizonicliy oo in the Imwerial racenine,
’

o

I would think that mounting the prirmary volves wilh the va
verticilly would be much better., T Zact, oz hovizontnl vilve

arrangements on the Imanerial rmaochine io vie only thme [ ove ever scen
vilves, c1“nc* on punching IMiCiines oF HIands, mountid Lny ollior vy

than vertiicelly,

o el - - - - 1 : R S, P -
he verticzl mountiny zllows the ! lve poTt to Lo nowos in
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raectzanical balonce, where it weeld not bz 17 raocunizcd horlizoninll Y.
Thic moweavs~. 1o B T L P B o
Tals, cowever, 1s merely & rnoiicr of muocnnnices and malics very litile

SECTION 12 - SUCTION LINZS




b
N

O

nd Vil
CILLAT

Y

ubber
‘ON RT

~

pS

v
PRFS

—r

STCTICON 13 - SUC

4 , C.
-2 —
. 7 e I o)
t V) O ~ ey
V) > ¢ o
S i § D w . ;
. 3 o ) 7 - 5 ¢ v
I3 het N " .- 1
d .,m hKt - vJ O . ;. »
D 0y O - .r ! ’ e )
i} - I w m ' e ] o} ) +
. iR [N ¢ . . I ) s
- N & - b .w 9 5 © ) I
o te . b s B 3 : D) i
N ) - rs ) D 9] . L .-
A o = e ~4 j by oS i -
- z 7 +? . “ ' f o 45}
Y O A ol Y o . ) Sy X
-~ — - b o1 ' ( P
IS B ~ N g i ) -~ ) 8]
e} o b 0 & ’ N N
= - A - ) e Rt 2% 5 =
9] 3} . o W # ; e 5 O
Ty mn, N 3} b K < _ A 3 -
o N 4 N N e _ o -, -
33 E) I [ (o] -1, . ) (]
[ o - A b _ ot N “ I3 [
—_ ) ] o ) . . B .4
-3 40 o, .3 ol . i o e . I3 Q
D) O o ) ) i o v . o Y4
5 SR A | 2 T
b 4g iy - 5 B ! ) L ” v
2 N 9 o 3 “ 9 . o i
2 [N 2 a O I i . ST " t
i3 A3 0 i o I ; " D
19 = 54 ¢ w a0 be ) )
< e N - A ) @) ) ) D) N
-3 (8] o] /v .'w ,\w o Ty o i ) :
Ly <2 P 2 2 . .
: ol 0 - Q 8! C o " )
e 2
O b1 a, > 3 25 ol _ () "D N
O '~ $2 A2 09 9] ! i ) IR
) O, 33 4.w e ) | O ) v
MJ. o 5 _f O o 1 | O i 8] _ru»
Ll 2 . be Peoel o
= _ Py > o) o R o n 5 ~ U
N O Y. O 4 N
en ! N 0 e N n oA
3 - 5 = M s ) ) o -2 o > -
-1 7 _ - - . $3 £ _ < wU. Q ] e
9 o) P 3 a3 o~ ¥ $ L 0
g 55 a B = S
= [~ “ o J ﬂb o 1”.N ) ! m“ " & ©
o < D s « )
£ O e o ° £ © z _ 3 i ) o
o " \C o W e o o) 1y [ (%] %] |
. - . &3 ete .
- 0! o3 e 0 2 ¢ ! fe g o 13 N
= . TR B J hoonon w
_m ' ~ i > A W ) 0 ™ . ! Y] N )
N it o ] o Q Q i Ns] N s} - L
2 — 1 0 o ) b ‘ S e W ~N o ~J 4 **
43 - < PN o - I He IS — . o 9 o)
e A %) o, O & - %) oo (3 R ” o 3
(@] O O | m... ) [ I3} 4 [ ‘e b [»] .3 -
M.U“ {-4 .D~ ! An + A ‘C I ol “ Ve m‘u re [ ‘U $e
A - B T SR M
{3 Sy £ = R o o D <2 ; D)
0 I3 » N <9 o3
<< 9] o] &~ o t~ £ @2 —~ ) < R e | 3 o




=l

8 Ly v

B o . n

5 2 -_ |
. v * M <) .t

g e ' o X O
) . v ~t N 1y (e} 1
Ia) “ v Y 4 .

ﬂ... . 1. nw o “ o o~ - % ! ")

Dﬁ V) ) uﬁ.._ W ﬁ O on] n e 1 o) u,“
f.. ) 0 51 et O. " - (@] o

1) 8 1 o) O 1 i s

. e ’ N ~ ¢! .Au 1 BRI ) -~
3 5 Al 3 i i ) 0 = D i <
EA S R o i o Dy
! .3 i O. 3 [oX) ) ~ ) o) w _w )
e - -~ - e ) o . [} cet
N £ ! 0 ; ©o Al L 2 o " S
S - £ o ) g . 3 ) " 2 S o
3 0 ya ) I _. Y el T R .

3] o - - 3 ot " 4 3
~ . - Y vid . .,
R £ T T B S S T % Y oo
I ¢ Ty 3 . %) e () ' s 3 '
9 o 0, e - ' 0 - o o N g P 0_ 2
A 3 i S RS L c . © RN 3, < “ - =
3 ke 2 O3 - C x:.w - <“ W/ ) (9] .P». -

I I3 oo St e I3 ! ° h.v i 1 [ > B
3 ; vooos SIS 0 = "3 4 D
S N A ... w9 o o
.t A P ©Lt < . . o1 o 0 ay - ¢
s o [ ot ) L ! = = Te - »] '
e} ¢ o] EX ) . W 3, 4 v
(@] 1e N.). ﬂ. a8 Y] 1 J < J € ahg. BN 3

® o b 5 — sl I o ) o .- s, o o

] o - £ o o L 4 A i 1l 3 ! ) AN
I O m — ‘ h.“u i o, 2 :w “ A 2 ) R )

3 3 ~1 " . o ) jod S N .
S S A SR g ) 5oob S

o M . ~ - e . ot o
e 8 - o 2L ) S0 - ] b D ¥ ©

T [ 0o, XS 3 - o A% o “) D] e ° ..

: e s 5 - o o2 o 2 A n. - . " e
5 0 ST oot @ “_ .,.L. . ° v 5 y 0o
uA 1 ’ .l 0 o W ,L. U ) 3 ! A >, D t
‘s &) Y] PN e > . : v ot ! i ¢ [ . !
O A - - : §1 o o 2! o4 O . ved
5 - i wood T S 000° O a0 " IO
) - : : N o 3! !
Q o © = o o g - ! 2 : 3 2 :
~ > . L . I 3 - .t t) v

ced @] {4 Ry el ¢ B © 24 3 : - . " 4
b [ o1 - T Q ‘e U [} 0, R Q A 9] ~ )y
2 " - o o o ! Y e oo ) o A,
0 5 o G > s o N = - s i )

» o} > » A X] 9] ) +~ e .
= o “ g O ° <3 o = X . QD > i ~ Ve
0 A — 3 o B w = ~ o > @ o .
N g ~ ' - ) o 3 @ - ] a, 9 o
N o3 o) ot 13 3 . v} N

8] &} (@] - N i S (5] ]
i i b - O o) - 0 nw + <) (6] te he 1e [B]
i — Ao i
N o o 5 o) s 9 o R o o) o 3 9 o 5] 0l

- P - b v O —t 4 5 rloe tie ¢S
N - .KA‘ o o 3 I 15} “y ~ o Ko LO. LY 9] )
N ~ « (5 " 0 . e 3 ,Q :
0] mu m \mw (o} N4 ) = vt b S D) " ku -

. ‘« L had u @] £ O S g o] o, < ke

> N o € o [e] .3 e AR o (o] fod ) <) Fe
“ A ) iy tid o = 2 R ¢ Ha 4 - ‘ ¢
- 0 4 P * ot “ o A t 5 o o ' Q 5 2
- n -~ - o > - —U b
[e) s ¢ T L v ~ it - . ‘e <2
I o3 G4 L/lv — ko C. Q s o m.u‘ f\m m...v ] . ﬁw« €3 o)

, o} - -t b~ o 3 2 I 3 8} r. ¥
~ ! o 3 go) ot D o) - g e )
9] . P + o >~
© I . By o1 ot 3 e 0 "3 M. fo) . .
N . S 2 0 : 14 4 < il
N o} 9] e c o 8! 3 I — &
3} [ - M Yo < ) [ -3 ~ ]
2 t O P z 5 0 o o “ <3 : P .
& < [ . 0 3 S < 0 2 iy n
o9 Q e oty g © T <3 - . AL “ N ¥ O I
Iy + (%] - = [ 4 - < 0 < <4{ A Pd t~ 2 A Q

coovT oh ML

<

id not usc a pon and vl

e
PRSI

vinch ro

by



, I iecel that this last would Le an imonrovemaent,
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entails additionzl enzineering cost but onens v thae poscinility of inilure

in service of unproven featurces,

As I told you in Novemuer, the main unresolved problem in iy mind ic
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how to do & job of this sive, at a price Lot mmakes economnic sonie in

cay and &g,
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I kave made rno daotailed cost cnalysis yol, o5 that in itcelf is oo cumarm-
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sive nrocecdure;
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SL0OCK & CRS, mmotor drives, ¢ic,, inciulin=~ 2l of the CnolmIcrlny Lac
development work, and soecizl toels end “otizins that ravct Ce ;

&nd comc up vith a fiource
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erzdle reduciion in such cosis, either by us or any othar monulisz wror,



All ¢f vhich makes me

solution cdocs not lic zlon

existin
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After you have had o chance to Lz this over ‘oo

rcceive your coraments,
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I'm cxpecting to be in New YVork during tie week of Jarvary 20th for
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he Dozt Show and will Siop in ot that time.
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