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mar gy ¢ Hard:

in response t0 your request for e clhronclogical resume of our efforte and
exper ience in the fields of mechanical end elecironic design as well ae

~ design for production and the sctual @¥oduction both &4 the bench and in e
supervisory cspacity, we submit herewith,

o would like to point cut that the history may seem rather disconnected
and that the activities would indicate a pattern in which no contimnous
thread of endeaver egeems 10 G@eears This 1s largely due 0 the fact that
it has been necescary - at all times -~ to seize the opportunities as they

appeared and il has sesued that the design facility has not been restricted
0 any particular phﬁ%ﬁ* _

The dates ineluded are aypraxmﬁtm ~ There sre many more items that could
be listed, but which #pe elther MG

i 1o the abﬁeurity wf the pest or con-

sidered to be ineignifiaant iu thia éapaati

1919,

1920,

‘have long expired,

Jur fired Mgitimata design 1o be pamnw& afd praduwd inyolved a =
water-injection gerbureter. Having ocbserved the improved p@rfﬁrmma'
of the internal combustion engine under high hunidity condtions, the
attenpt to reproduce this condition resulted in the design of a
special carbureter which produced a water fog which waé super-heated
and injected into the manifold. The resultis vere very gratifying,
and exlrews mileage appesred in sctusl road tests. A eompany was
pormad, patents applied for, and prototypes built by the writer.
Interanal Iriction between the members of the company caused its
ultinate dissolution. e underetand thet a similar method is now
being ueed in connection with the combustion engine, but our patents

( | 4

Rotary Combuetion Bugines The turbine vart of this engine did not
invelve anything particularly new nor useful; however, the methed of
producing the driving pressure seemed to have possibilities, I%
coneleted of a sWwong enclused eylinder equippped with a votsting
fuel injection velve. The originel sterting combustion within the
cylinder was produced the ignition of volstile gasses. Rototion

of the injeection valve presented fuel oil to the high-nrecsesure
interior reesdting in combuetion and pressure. The pressure from
the cylinder was %0 be used as steam night be, to rotate the turbine.

A patent was applied for this device, but it was never manufactured
due tv lack of fesilities and finences.

Between the yesr of approximetely 1920 and 1922 some other devices were
designed, and I believe thut patent applications were made. However s nothing
wae done with them and we ce:inot remember oo cleerly just what was involved.

L9225

Having begeome int.ﬂrwtad in the aviation activity sbout this time

we easy around for some leagitimate activity whieh c¢ould produce an
income, and it appeared that merisl photogrephy and mosaie mepping
were moet attractive applications. Ulth feeilities being unavailable



1t wae necessery t0 design and construct a photogrphic cemera for
- %his purpose. A dark room wes set ugiiinconciderable setivity
was enjoyed in the business. The only interesting thing about it
as applying to thie history is the design of a rectifying projector.
In those days of aviation, it wae prectically impoussible to keep the
- plane in e perfectly horizontal position, resulting in mosalcs that
had condderable perepective., The automatic rectif’ying, praﬁetﬂr WaB
designed. There was not sufficient market for the deRice to warrant
mapufacture and we do not remember whther patent application was made
Or nots However, as far as we know, a similer device has never ap-

peared on the market, and we do believe that it has poszsibilities.

- 19258-24 from this photographic activity it was an easy step into the field
_ of motion pletures and & new laborsztory wae bullt to produse ad-
vertieing film, so-called "trailere' as used in the theatre t0 an-
nounce coming attractions, and animeted educational films, lvery
piece of equipment in this leboratory was desi:ned and constructed
by the writer and inecluded ultra-high speed printers, projection
printers, automatic animation devices, continucus developers, ote.
The business was falr and promising, but the rul#s of the coming
depression eould be heard end a steudy decline of business made it
necessery to close down. Conditions mede it undesirable to consider
the poesible production of laborstory equipment for the maerket.

About thie came time we designed an electrically amplified guiter,
it wap a eimple deviee but functioned very well, consisting of a
magnetie piek-up on the neck of the instrument.  LOme stir wae
ereated by ite appearance, but, again, business conditions did not
permit the backing which would be necescary to produce such an item,
and it was shelved, | ‘

1925, About this time we wmoved to Seattle, Washington. Activities in
the {ield of design were greatly restricted. With the sound ,
7otion picture coming into prominence a contact wes scquired under
whieh we designed and bullt e ecund-on-film recording system por
a laboratory in Beattle.  This unit was completed and used ¢om-
mercially. | "

1926 , The next activity in Seattle was with the illectrophone Corporation,
Thie organization had sold stock in & wire recording device which -
a8 yet - had been impractical cotmercially, As ehiel engineer,
we designed and personally built the parts of a new ine trunent,
which included complete transeription and intercommunication facilities.
Thie company was 8leo the vietim of the coming depression, sasnd
was unsble to0 continue esalary payments, and it was necegsary te
sever the connections.

The dates around thie time are somewhet confused in our Wemory .
Je do recollect that things were very rough in the design field,
and for a while we remember bullding redic trenemitting equipment
for some large organization in that eity.

1951, About this tiwe, and being preeced inte the necessity of msking a
living in any poseible way, we secured a connection with a radio
station and played a guiter, heving lesrned tc do 8o in the previous
oxperiments with the amplified guiter. This was fairly successful,
and we received offers for stapge appearances. The pguiter is & very
weak inetrument from the standpoint of volume, and remembering the
0ld model of amplified instrument, we conetructed another for the
s0le purpose of use, realizing that the inherent design wes ton
alementery for production or manufeacture. The instrument oreated
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1934,

a groat deal #F interest emopg the wusicisns and theatr ical people
of the aree, and, at the incistence of a hotel men in the eity, we
86t 0 work to design e prauctical model. This resulted in the pro-
duction of en instrument with e megnetie array set under the atrings,
and, by means of veriable permeability resulting from the motion of
the steel etringe, m completsly practical instrument wae built.

This wee teken to los Angeles, and elaborate patent epplications

prepared, = The company eventually removed this person from the
organizsation, but the inetrument wae prodused, and, as you know,
nany thoueands are now in use. Ap far ap we know, our patent
was the first in thies field, g '

At the same time and in Seattle, Viashington, we worked on the design
of en eleetrical organ which consisted of toothed wheel rotating bebre
megnetic cores,  The modele were very suecessful, and an attorney
in Seattle came inte the picture. Patent appiicati&n wore prepared,
and, as far as we know, sctuel patent procedure starteds. At the
same time o design for an air-horn was completed which consisted of
e mechanically opsrated vene in the air etream. Thies sane attorney
wae preparing application of patente for this also, In the midst of
thinge, a serious set-~back in his financial alfairs made it necessary
te drop all operations, and the writer moved 40 Los Angeles with the
electrical guiter device. |

After the failure %0 realize eny returng from the transfer of righte
on the electrical guiter, we next secured a connection to degign end
congtruct a dusl-table transeription recorder for the R. U. MoIntosh
Company ror the production of redioc serial plays, This device wes
completed and put into comercisl uee, but, asgain, financial failure
of the company closed the oparetion.

Af'ter the earthquekees of 1933 we moved the family to dpokane, tachington,
There being little sctivity here in the field of design work, we
opened a small factory and producéd interconmunicating systems of

our own deeign. One of thess in particular wan interesting, and
consisted of an integrating relay eystem which reduced the syeteom

wiring to an absolute minimum and provided reat floxibility. For

some time there wee an interest _shown by & large orzenizetion in the
east, but due %0 leck of enthus®iem on owr pard in view of the many

paet financial fellures no effort wae made o put it out commercially.
Several pystems were installed and sre poesibly etill in use. |

Jne intereesting design of this timeuwas that of a lerge radio prOogy am
and intercommunicating system st the Univerality of Ydeho. ' The desizn
factors of the clrcuit were such that complete coversge to approximately
600 outlets was secured from a simple radic receiver without additional
amplification, This, of course, had little commereicl application,

and was never pursued,

An int@rmmmuniemimmyﬂﬁm invelving the use of radio frequency
wired cerrier was aleo deaigned at this time.

we were subsequently approached by a casket manufactureyr of Spokane,
and told that there was a large merket for reproducing equipment 4o

be used in funeral hones 4f ell extrenecus nolse and all mechanical
detection could ba removed from the gound systems Ulth this in view,
we designed a completely new eutomatiec record changing system, involvig
an sutomatic volume control eircuit. In connection with the casket
manufccturer, patent application was made and patent issued for the
automatic volumce control eircuit. 4 lerge number of theso units were
mode and esold. ' |



1940,

' 1941

1942,

The’ buainmqw in Opokane cantinuad*until about 1940, one other
instrument being designed and produced. This wes a combination
prid-dip meter, asignal generager , heterodyne wave-meter, and
modulated cscillator. 14 was produced undi#i®the title 'Type

B Handeet' and a considerable number was mede end sold o varicue
La?arnmﬁntal &ganczﬁa. Meny of these instruments ara,yet iaﬂuaei

At this tima, we moved 4o Pmllman¢ Washington, the home of thﬂ,T
Washington State Oollege as it locked very promising for a ragh
repeir stetion, Cuch waes a shop wes opened, and very fine &éﬁiviﬁy
enjoyed. The only interesting here is a elight sctivity in the
design of farm ﬁﬁﬁéﬂr equig:mﬁnta

At the inaiatanaa of an offical of the wgahingtﬂn.ﬁtate College,

the writer moved to Seattle and went into the employ of the Boeing
Ajreraft Company. The first sctivity here wae in the instrument
shop where epeclal equipment wes desipgned and produced by th@ writer
for the testing of inetruments and other test equipment. Come
intereetin; designs resulted and were used to test various electrical,
electronie andbcmbing equipments. After finishing thie work, the
writer traneferred to the engineering depertment of the Boeing Coumpeny.

In the eingineering depmrtment there was not too much design sctivity
axcept in one matter upon which we colleborated ond which seemed
ouccessful., Thie wee the method of preventing windshield fog by
refrigeration of imbedded bars., Vie do not know if this wae every
produced or not. ' ; o Og Ly |

After being with RBoeing about one year,; the writer transferred to
the lassaghuscetta Insitute of Technology as @& resesrch associate,

At the M,T.T., our First activities were tc¢ present ths desipn for 1
a proximity projectiles Ve next designed and built & marker |
generator for the calibration of indicetors. Cur next sctivity wss

in the design and building of eimuletion qﬁhipmantfar the training

of personnel in the use of yradar,

At thia tima,'wa aleo designed almathﬁd of subnar ine datﬂetioﬂ whieh
was eventually taken over the the underwater leboratory of Harverd.
Whether 1t wee comple,ed or produced we do rnot knows

About ayear leter, we were approeched by e representative of the
vendix-Yestinghouse company who were in serious situation on the
deslign end production of compressed air-hesd sound systeme for the
governments Decliding thet the poesibilty of production might be
more worth while at the Dendix orgenizetion, we transferred %o flyria,
Uhlo, and went into their employ ee Chief Flectroniec Engineer,

in this capacity, we designed improved methods of production for the
airh head, designed several new types of air-head, snd elec designed
complete air base systems using the ajr-hesd sound, After completion
of these designs, we returned with the family to Spokane again due

to 111 health of the children in the Chio area,

ibakanﬂ we became invelved with the Pacific Electronice
in the matter of research design on a drone projoet they had with the
Neval Research Laboratory, Considorable design work w.s done on this
project, and we also composed the training end instruetion Locks for

the project, e next became involved in the design of a Soner eyﬂtﬂm,
end was plaged in cherge as Chief Enginesr of the wrganimtimm

Upon r@turniﬁg 10 |



The next deeign for the P&ﬁifi¢=Elq@trénica wag that of a secondary
frequency standard involving tri-crystel cireuite. Thie projeet
was completed and delivered to the govermment agency. - -

hs nearly as we rem-mber, the next activity was that of the drive-in
theatre in Seattle, Thie theatre hed first been put into operation
with a large loud speeker covering the erea. The neighboring homes
protented, and the owner wae required to c¢loge downs, = Due t0 the
unavailsbility of pluge, jecks and other devices, it was impoesible
to change the syetem over the individual speaker system, and we
received the contraet to design something to relieve the situstion,
Thie remlted in the production of eplit transformer unitis which per-
mitted the theatre to reopen and function. It is not known whether
the Pacipic Electronics or the theatre owner epplisd for patent on
thie device, but it was plained to do po, e had no interest in
the 198, rosli.ing that the required equipment would bve availeble
at some future date, and there would be no demand for the designe .

At this time, we produced an abstrect deeign for a remote epemking
devige to be used in the car at the drive-in theatre end which included
the facility for produeing sound without emplification from the
moduleted infra-red source which wes part of the decigne. This was
not produced. A |

he engineer at the Peeilfic Fleectronicg, we produced seyersl types of
small receivers as well as record playing equipment, and designed

a very simple slug-tuning deviee which may or may not have been patented
by the company.s - -

We oventually left the Peefl'ic Flecotronics and opened our own small
business here, and the only design activity was the design of & speciel
slotted line indicator for the leval Reseerch Laboratory und-y sube
sontraet from the Pacific Klectronigk - '

&

All of the above, together with the meny anbryo designs which have been pasced on

50 you in the past constitutes a fairly complele picture of our background. Ther e
celng no engineering activity in this area, wé have opered and are now cperating a
laboratory for the repair of the transit, the level, the nicroscope and various
mechanleal and electrical scisntilic apperatus, recently teking on the pH meter,

the titrator and the spectrophotometer, At one time we were the repair station

for the Simpson Fleetrieal company, and repaired various types of electrical meters.,
Je have dropped thie activity, however due 0 lack of business, and sre concentrating
on the zetivities listed above, - -

We trust that this is what you wanted, and will bhe zled to £411 in wherever possible,
It 1s very difficult to rememher baek over the many yvears and we may have forgotten
some important things jugt'as we may have inaludad 80 inslgnificant itemp.

Sincerely,
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