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PATENT OFFICE.

HERBERT L. THOMPSON, OF ELGIN, ILLINOIS, .EL%S'JIGNOR 1o BURG‘;ES&N@RTON MANT-
. FACTURING COMPANY, OF GENEVA, ILLINOIS, A CORPORATION OF ILLINOIS.

II\T’I‘ERN.A’&.T!’_‘“—UUMZB'USTION ENGINE.

Application filed May 29,

T'o all whom it-may concern: :

Be it known that I, Herserr L. Trose-
sON, a citizen of the United States, and a
resident of Elgin, in the county of Kane
and State of Illinois, have invented certain
new and useful Improvements in Internal-
Combustion Ingines, of which the follow-
ing is a specification. ‘ ‘

This invention relates to improvements in
internal combustion engines, and more par-
ticularly to an internal combustion engine
of the two cycle type, especially designed to
provide a simple, efficient, and dependable
power unit for a number of uses where the
characteristics suggested are especially de-
sired, as, for iustance, in the driving of
small vehicles, boats, farm machinery, power
tools, and the like. "~ = ‘

The object of‘the invention is to provide
certain new and useful iniprovenients in the
construction and design of the go-called
“two-cycle” engine, including an improved
means for automatically governing the speed
‘0f the engine under varying load condi-
tions, an improved system of lubrication
providing for the automatic distribution of
oil thruout the moving parts, and the pro-
vigsion" of a superior -type- of -carburetor
especially designed to establish proper con-
ditions of combustion for staiting the ern-
gine, these several features, among others,
co-operating to promote ease and certainty
in operation, low cost of maintenance, flex-
ibility of power output, and an increased
number of uses to which an internal combus-
tion engine may be satisfactorily adapted.

An internal combustion engine or motor
embodying the invention is hereinafter fully
described and illustrated in the accompany-
ing drawings, in:which-— C

Kig. 1 is a view in vertical section of the
engine, taken axially of the crank shaft,
 Iig..2:is another view in vertical section
taken transversely of the crank shaft,

-~ Fig. 8 is a horizontal cross-sectional view
thru the cylinder and carburetor, talen on
line 3—3, Fig. 1,

Tig. 4 is a view in vertical section thru the
crank case, as in Fig. 1, showing the gov-
“ernor in extended position,

Fig. 5 is a detailed view of the crank
case, taken on line 5—5 of Figure 4, showing
the governor valve in closed position,
~ Fig. 6 is a cross-sectional detailed view of
the governor, taken on line 6—6 of Fig. 4,

1921, Berial No. 472,944,

Fig. 7 is a perspective view of one of the

“governor weights,

¥ig, 8 is a detailed view in cross-section
thru the connecting rod head and erank pin,
as taken on line 8—8 of Fig. 1, ‘

Fig. 9 is a view in end elevation of the
carburetor, and

Fig. 10 1s & view in vertical section thru
the carburetor, as taken on line 10—10 of
Fig. 1. ‘ ‘

~An internal combustion engine of the
“two-cycle” type is that characterized by
reason of & peculiar sequence of events, car-
ried on during one cycle or production of a
power impulge and which distinguishes such
engines from the so-called “four-cycle” type
of internal combustion engines. In construec-
tion and operation, the engine about to be
described in detail follows the general and
tundamental principle of the two-cycle mo-
tor by devoting two strokes or ‘one revolu-

tion of the fly-wheel to each explosion or im-.

pulse, and utilizing the crank case as a com-
pression chamber in which the explosive
mixture is initially compressed during the
downward stroke of the piston and conduct-
ed to the combustion chamber during the
succeeding upward stroke of the piston,
whereupon the mixture is ignited to drive
the piston downwardly on its succeeding
power stroke.
mental principle of two-cycle operation and
to this extent the construction. of all two:
cycle motors may be said to be tiniversal.

The motor herein described is preferably
of the horizontal type and comprises in
general a cylinder i having an enlarged
chamber 12 The cylinder is preferably air-
cooled and therefore equipped with exfernal

. radiating fins 1> of approved design and ar-

rangement, a crank case 2 beyond the cyl-
inder, a piston 3 mounted in the cylinder, o
crank shaft 4, and a connecting rod 5 con-
necting the crank 4* of the crank shaft with
the piston thru the medinm of a wrist pin.
Mounted upon the crank shaft adjacent to

the crank case is the usual fly-wheel 7. Con-

‘necting with the cylinder is an intake pas-

sage 8 communicating with the cylinder and
combustion chamber thereof by means of
an_inlet port 10. A carburetor or mixing
valve 9 is mounted on the cylinder and con-
trols the passage of the hydrocarbon mix-
ture into the intake passage 8, as will here-
inafter be pointed out. Displaced circum-

This briefly is the funda-
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- erably reinforced by vertical bridge v

o«

ferentially. from the inlet passage 8 thru an
angle of 90 degrees, is an exhaust port 11,
(I* 1gs: 2 and 3) e\tendmw thrn an.arve of
substantlally 90 degrees, the port being pref-
S
bers 11%<=11*" The exhaust port 11 connects
directly with an exhaust manifold or cham-
ber 12 opening to the atmosphere thru an
opening 122
haust port is'a vertical passage 13 formed in
the cylinder wall, said pagsage communicat-
ing with and connectu*g the «cvlinder and
crank case by means of ports 14 and 15 re-
spectively. . The cyhnder port 1d i
cated with respect to the piston. fravel o
that it is closed thereby in all positions ex-
cept at the end of the downward stroke
when. it is momentarily opened and com-
munication is established between the cvl-
1nder and the crank case. The lower pors
15 of the passage 13 communicates with the
crank case at the upper portion thercof, and
is located in an oblique face 16 of the crank

T
30-

case, which serves as  a valve seat, as will

hereln‘tfter appear. The top of- the piston
is provided with a projection 3* forming a
curved baffle 17 co-operating with the 1\01(
14 of.the passage 18, as will'be hereinafter
set forth.

The construction thus far described is
typical of the two-cycle engine, as is the gen-
eral'mode of operation, which may be br 1e11\
described as follows: L&qummo that the pis-
ton 3 in the position shown in Fig. 1 has
just-completed an upward stroke, thereby un-
covering the inlet port 10 to communication
with the crank case, a charge of the explo-
sive mixture from the carburetor is drawn
into the crank case. During the downward
stroke the charge is compressed in the crank
case and upon the opening of the port 14, by
the piston on 1each1no the lower end of the
stroke, thig charge is by passed thru the pas-
sage 13 into the cylinder above the piston.
Just previous to this event, the exhaust port

-1s uncovered and the Dnirance of the fresh

charge drives out or “ scavenges ” the burned
gases in the cylinder. During the upward
stroke of the piston, the charge is com-
pressed in the combustion chamber, and on
approaching  the end of the stroke, the
charge is 1vmted the piston driven down-

~ward, and another cvcle is commenced.

In engines of this type, means are usual 1\
employed for conirelling the performance o
the same under load so that the power is
increased proportmllatelv as the load is in-
créased, and vice vérsa. Devices which auto-
matically control the performance are
termed “ governors” and it is one form o¥
governor that will now be deseribed. HEx:
tendln(r thru the crank case and parallel to
the crank shaft 4 is a rock shait 18 jour-
nalled in bearings 19—19, and projecting
therebeyond The shaft 18 is housed within

Diametrically opposite-the ex..
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a semi-cireular extended wall portion 2%
immediately below the port 15 of the ver-
tical passage 13. TFixed to the shaft 18 is a
wing valve member 21 adapted in the rock-

ing ‘movement of the thfa to reat upon the
valve seat 16, and cover the port 1%, At one
end of tho shaft adjacent the fly- wheel 7 i
an 29 extending radially toward t,hu
crfmk shaft, and having at its end a friction
disc 23. Surrounding the shaft 18 and b
tween the arm 22 and he'llnw 149 is a coil
spring 24 acting to resist the endiise move-
ment of the shaft in a direction from the
fly-wheel, and also to exert a vielding ro-
tative force upon the shaft in o diveetion to
hold the valve 21 in open position.. The op-
posite prowctmrr end of the shaft 18
threaded and carries w thumb wheel
wherewith the endwise adjustments of the
shaft 18 are made. Mounted upon the crank
shaft between the fly-wheel 7 and the engine
proper is a sliding sleeve 26 keyed to the
shaft by a key 926% and ha wing an integval
fl‘lCth]l dise 27 at its inner end facing ihe
engine. At its outer cnd adjacent the fly-

whco] 1s provided a smaller dise 28 to which
are fixed two mrlm spring arms 2929 dia-
metrically disposes to each othm these arnis

being flat &Uunrr metal strips bent substan-
tially at right mffles 80 (hqf their free ends
telmln.lte qdv%em the periphery of the fric-
tien dise 27 and the point of bending lo-
cated in close proximity to the face of the
fly-wheel. At the ends ¢f the arms 99-929
are mounted weights 30. the came Dbeing
cylindric in shape ‘and having V- shqpu{ por-

tions removed into which the bent over ends
of the arms 29—29 are fitted and secured by
pins 30°—30% ITach of the weights 80 13
further provided with a finger 51 which ex-
tends to the point of hend in the arms and
lies flatwis d‘”lI‘St the outer face thereof,
the ends of satd fir neers heing rounded and
spaced a short distance from the face of the
fly-wheel.

The operation of the governor and the
valve is clearly shown in Tws. i.o2 and 4.
wherein Fig. 1 shows the 3).‘1% in a posi-
tion when the eagine is stationary, it Deingr
observed thai the wvalve member 21 is in
open position, the fristion disc 27 is out of
contact with the contact member 23, and
the weights 3030 ave in their normal posi-
tions. As the speed of the mo:or is increased!
the spring arms 29—29 are gradually flexed :
that 1s thev approach a siraight line pes
tion, f‘le ends of the fingers 31 of
wel ﬂfht° earing against the face of the {lv-
wheel nd forming the { fulerum point abont
which the outer enq p(w ons of the spring
arms turn. Under the action of cenirifino
force on the weightd, the arms funetion
somewnat in the nature of hell crank fevers
which are fulerumed at the point of contaed
with the dy-wheel, thereby exerting a #ore
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upon the sleeve 26, sliding the same toward
the arin 22 and into frictional engagement
with the contact member 23 at the end there-
of.. Now, assuming that the crank shaft is
rotating in a clockwise direction, as indi-
cated in Fig. 5, the frictional engagement
between the disc 27 and member 23 rotates
the rock shaft 18 in a counter-clockwise di-
rection, thereby carrying the valve member
21 into ‘closed position over the port 15.
Manifestly, the valve member 21 may as-
sume positions between fully opened and
closed positions, depending upon the speed
of rotation of the crank shaft and the re-
sulting position of the sliding sleeve 26 so
that at any speed of the engine the valve
member 21 will be moved to a corresponding
position, thus controlling the amount of
the explosive mixture which passes from
the crank case, thru the passage 18 and into
the combustion chamber.  Controlling the
volume of the explosive mixture admitted
to the combustion chamber manifestly has
a direct bearing upon the character of the
ignited charge, and therefore, the power
that is delivered to the piston during its
power stroke. It follows, therefore, tha
the power output of the motor may be
accurately ‘governed to meet various load
conditions. by increasing the volume of
mixture: admitted to the combustion cham-
ber as the load increases and the speed of
the motor decreases, or vice versa.

In some forms of internal combustion en-
gines, and particularly small engines of
the two-cycle type, the system of lubrica-
tion adopted is that if mixing the lubricat-
ing oil with the hydrocarbon fuel and in-
troducing the same into the motor thru
the carburetor and inlet port. It is pro-
posed to adopt such a system in the engine

* herein ‘disclosed and it 1s further proposed

60
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to insure a more perfect lubrication by
adopting certain details of construction per-
taining more eéspecially to the crank shaft
and connecting rod bearings whereby a suf-
ficient supply of lubricant at these points
will be:insured. ‘
Referring first to the connecting rod beax-
ing at the point where the same is connect-
ed with the crank pin, the same is prefer-
ably constructed in the following manner:
As clearly shown in Fig. 8 the crank end of
the connecting rod 5 is formed to provide a
semi-circular shaped bearing section 32
forming the integral half of the bearing.
Retained within this section is a semi-circu-
lar section 33 of the bearing bushing. The
removable half of the bearing consists also
of a semi-circular section 34 which abuts
along its edges with the corresponding edges
of the upper bearing sections 32 and 83. The
sections of the bearing are connected to-
gether and held in place by means of a yoke

or strap 35 which encircles the hearing sec-

tions and engages vertical slots 822—822 cut
in the sides of the upper bearing section 2.
The ends of the strap 35 are anchored to
the- connecting rod immediately above the
bearing by means of a bolt 36 passing thru 70
the ends of the strap and the connecting -
rod. The central portions of the slots 82:

are cut slightly deeper, thereby forming ver-

tical passages 37—37 between the strap and

the vertical faces of the slots 82¢ which 75
communicate at their lower ends with rd-
dial passages 38—388 cut in the upwardly
facing ~edges of the removable bearing
section 34 and extending axially of the bear-
ing thruout the central portion -thereof. 80
Thus it will be seen' that if a quantity of
lubricant is directed so as to strike the bear-
ing from above, a considerable part of the
same will find its way to the entrances of
the vertical passages 37—37 and ultimately 85
reach the bearing surfaces to be lubricated,
this action being facilitated by capillary
action between the surfaces of the strap 35
and the bearing. In order to direct the lu-
bricant into the path of the bearing, a baf- 90
fle plate 39 is provided at the lower edge of
the piston 8, this baflle plate being prefer-
ably cast integral with the piston and so lo-
cated and so shaped that when the inlet
port 10 is opened or uncovered by the pis- 98
ton at the end of its upward stroke, said
baflle plate is positioned immediately in
front of the open inlet port 10 with the re-
sult that each change of the incoming ex-

plosive mixture carries with it its content of 100

lubricating oil, which strikes the baflle plate
and is deflected downwardly and inwardly
toward the connecting rod bearing, which at
that moment will be at the top of its cir-
cular path of movement. Thus during each 105
rotation ‘of the crank shaft a quantity of
lubricating oil will be deflected downwardly
in the form of a spray, a portion of which
collects upon the surface of the connecting

rod and parts of the bearing and find its 110

way into the oil passages and thence to the
bearing surfaces. ‘

As just suggested, the introduction of the
lubricating o1l with the mixture and its dis-

persion by the baflle plate 39 fills the crank 115

case with an oil spray or mist, a portion of
which Iubricates the connecting rod bearing.
as described. A further portion is utilized
for lubricating the crank shaft bearings, as

will. now be set forth. The crank shaft 120

bearings comprise the usual form of bush-
ings 40 retained within integral bearing
sleeves 41 of the crank case, having an ar-
rangement of oil grooves and passages as .

follows : Intermediate the ends of each bush- 125
‘ing 40 is provided an annular oil groove 42

surrounding the outer surface of said bush-
ing. Extending obliquely thru the wall of
the crank case adjacent the bushings 40 is
a series of circumferentially arranged oil 130



L 1nterna1 surface of the bushirg

«

. holes ‘or passzwes 43 Whlch connect the in-
terior of the crank case Wlth the oil’ groove
42, the latter in turn comwnunm'umn with
a lonmtudmal oil groove 44 formed in the
by wmeans of
a radial oil hole 45. Lefulno in mind the
e\lqtence of the spray of oil"in’ the cranik

ase, and-calling attention to the so-called
“breathmg of the motor, 'a’ term used to

10 express the passage of air baclwardb* and

forwardly thru any openings in the orank

case which communicate with the atmos-
phere, due to the reciprocating motion of
the piston, 1t will now be pointed out the

18“function of the oil passages and grooves of

20"

28" quant ty of oil is beln(r cohtinually:

‘

38"

40

45

50°

55 1

- 80

65"

~and by reason of the oil grooves and’

the crank shaft bearings. For, niechanical
reasons, a certain deoree of air leakave ex-
ists between: the crank shaft and bearings,

pas-

sages, a more complete communication Tith
the f\tmo°phere is -established so that per-
fect’inhaling and exhaling of the oil laden
air of the crank case is carvied on thru sail
oil grooves and passages. In'other words, »
and

VoY -

alternately forced ‘in and out of the h
main-
aring
tiomn.

ings; thus a constant circulation is
tained and fresh oil supplied to the | be
_surfaces while the engine is in opera

" As previously deser el d, thit ear
of the motor 1s associated with
passage 8 communicating with
der, said ¢ ubumtor '-')mpu sing I
a casing 46 in which' is. for ved 1XINg
chamber 47 communicating divectly with the
intake passage 8 and also with t.ie'
phere thru 2 series of air openings.

within an annular plate 48 su‘
block 46, and at-the outer end ot the mixing
chamber 47,  This piate 48 331"!‘ ’“MV
circular and the air opehings 18‘1 arrange]
cireamierentially abont its center, ‘t W;,m )
potat iy a serew 50 which is :mchorcd Jn the
cylinder wall and carries » valve member 51
adapted to seat against the plate 48 and
to close the air openings 48

“This valve
post 1s provided with a cyhmh*lc head 507
projecting from' the face of the ph te 48.
The valve niember is slidably 11‘011‘1 ed on
the serew or valve post 50, and
held in"closed position by means of a coil
sprizig: 52 sutvounding the valve post 50 and
the tubiular stem 510 of the valve snember.
Communicaiing Wwith the mixing chamber 47
a feed pipe 53 thru which the liguid hy-

‘
s

drocarbon is supplied to ‘the carburetor. A

needle valve 54 seats ‘within a r"SLfleed
passage 55 comrmunic ating directly with the
mixing chamber 47 and serves t6 regulate the
supply of the liguid hydrom rbon to the
carburctor.” As clearly shown in Tig. 9, the
valve 48 is vertically disposed and faces out-
wardly from the ¢ jhnder Immediat 1v ad-
jacent and at one side (we rightin Fig. 9)
of the mixing chamber 47, is a gmﬂ Lylm-

‘ beluv'

vieldably

1,460,831

saraile! to the mixing chan-
1in the Lvhndu is mountul a plung-

der 56 2

ber.

\/}L

er consisting of a head 57 fitting in the
“h ot the L(\'!inﬁ;“' 1‘(7 & M'*'wv rad
i with the nanis of the

rod earrving of ity

¢ ed with oaens

a cieilar open-

dng the spine (Iwm ler as

yvaive post . This plate,

ving or robate inoa vertienl

with the olumees aned ead, g

(li“!‘it‘ L ot ol \11" 4l‘7‘

R wv 1 o1 depend-

\lh:! lf‘u-;-

ves from the

the otlier hand,
i :zNi:l”\'\’
over the
s the

cotisline

¢ "3" mmm‘)u
Vi elearly shown
o chamber of tle evlinder 56
cos divectlv with  the exliost

the oylinder, sud indivect!s
o chamber of the enoin.
prsenee 60 entending thy
Thus the variations
Dwithin the exhaust chamber
to the cvinder, and
7 to move the same uxinlly,
of the plate 39, the plunecr
s to provide o nmearns
s{.utm:a of the motor. i
well known that it s frequently difli-
to obtain the proper mixinr (* 1L .\t:n'ﬁn;;‘
o the low temperatny is preseut.
hence tha incomp lete vaporizing of the
hydvocarhon fuel. Proper sturting condi-
fions are ordinerily premeted by intredue-
ing an excessive amount of the fuel. this Ve-
g accomplished by « 76(1"'!61*1(7 or even shut-
ting off the air inlet to the miving chamber.
The funetion of the slate 59 is therefo
provide a temporary closure for the air in-
et 0‘,)0‘1imm 4 the starvting of the

. o
ey

1!,1},&,} »
facilitating the

LT

cult
due ¢
o 1(1

47
©ouhie

oo

a (L“n ne

motor, this being done by nlacing the plate
')’) over said air o) )cum«m, the o mz:lp_omcnt of

the opening 59* over the head H0% of the post
00 vetaining the piate in clored position
a‘gailﬁ"" the tave of ¢he valve plate 48, This
operation Is sccompiizhod by hand d and -
mediately prior to etar trae thc engine. The

naoine is 4 h en turned over by hand until an
sion of the mixture oceurs in the eylin-
d(‘“ and the first exhaust stroke is comnleted,
The exha do[l]}fl of the burned gases from the
eylinder creates o premvre in the exhaust
chamber | 9 Wl!ir“h 13 instn ni v trangmitted to
the plinger ur mmber 56, forcing the planger
cutwardly, the plate 59 heing thereby re-
leased from the Dost head .)()l pemmttmn it
to drop by gra vt v irom the face of thie plate
48, thereby uncovering the air openings
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therein. Tn this manner the normal mnfh
tions of fuel and alr mixturve are antomati
(H,al}_y,mﬁtmed, and at the pro ner mm‘*mh
namely, after the fivst impulee dénoting ig-
nition of a charge within the combustion
By this novel e

“chamber. s*)m“i@n‘t Hm sharh-
ing operasion is reduced o that of primarily
sealing the air inlet openi he L'nmamd(—w
bemgz accomplished. aut 'HV‘. ‘
Having described the « feattires em-

bodying “The in vm‘imm 1 claim as pew .anc
nevel as pertaining to internal combustion
enn'i“\e the following:

. A valve o operating mechanism compris:
mg a-valve member adapted to open and
close a valve, a drive shaft, a wowwnor cont-
prising a frwu(m dise slidable axially on
said drive shaft, and a radial ¢ \nt ach merm-
ber operatively connected with said wvalve
member and sdaptec b be disp ,.,103(1 angl-
larly. by an amonnt proportionate to the
friction” exerted thewon by said governor
controlled dise

2. Valve operating mechanisin comprising
a valve member, a shaft, a {riction m'>mI

slidably mount tod on snid shaft. o contact
‘member _operatively connected W';U, seid
valve member and mounted in the path of

for £

said friction membe rictiona!

ment ‘Ml(‘rerMl, and 2 governor connected

with said friction member for movi g the

game q\‘mﬂﬂy of daid chaft into and out of

engagement with said contact member.

2. Valvo operating mechanism compriaing
member, 2 rock shaft on which ;J:i"

a valve
valve member’is mounted, a-drive shaft
glidably mounted on said drive

friction disce
unted on said valve ghy

shaft, an arm mo
and adapted for frictional coatnu.‘ with md
by 'u"ho speed of

engage-

dise, and means governed |
said drive shaft for moving said gleeve
and out of frictional enwmommﬂ with the
arm of said valve shafs,

4, V‘ﬂ ve operating mechanism cor Aprising
a rock shaft, a valve member mounted on
said shaft and adapted to open and close
a'valve, a contact arm moeunt ed on said roek
shaft, a drive shaft, o dise slidably mounted
on smd drive shaft and adapted to friction-
ally engage said arm, and sneed controlled
means.for moving said dise into and out of
frictional engagement with sai d arm,

5. In a valve operating mechanism, the

o

com]mmhon with a drive shaft, a valve, a

'm‘V@ member adapted to open and close said

valve and comprising a rock shaft, a disc
stidably monnted on said drive shaft, a
rocker arm mounted on said valve shaft. and
adapted for frictional contact with said dige,
and a centrifugal governor for moving said
disc into and out of inr- fional engagement
with the arm of eaid valve shaft.

8. Tn a valve opera :bing mechanism, the
combination of a2 drive h‘nt a fly-wheel,
a valve member adapted to open and close
a valve, a rocker arm connected with said
valve me mber, and extending radially to-
ward the drive shaft, a sleeve ‘Ehdflbh’
mounted on sald drive Jmit radial spring
armeond welehts ot the ends ‘Llﬁereo[ mouns-
ed on said slesve, said arms he ing bent and
adapted to fulerum on the surface said
fw-wheel at the Domf of bend, whereby the
eentrifueal force act ng on said w ewhts ef-
fects o flexing of said arms to shift the said
slaeve mfo and out of frictionsl engagement
with said rocker arm.

7. In a valve operating mechanism, the
combination of a drive shaft, a rock shaft
paraliel with said
mounted on said rock shatt fmd adapted to
open and close a valve, sn arm fixed bo said
rock shaft and extending radially toward

the d mre shaff, and a governor comprising

g {riction rhC‘c slidebly mounted on gaid drive
shoft and adapted to frictionally engage the
entl of d@aid radial arm, wefd(ﬂ? e arms

movnted on said dise, and nghi‘% at the

ends thereof, enid arms and weights being
actuated by centrifugal force to fex said

arms and to off@c‘ﬁ, the a¥xial movement of said
(‘wr' along said drive shaft.

In a valve operating mechanism, the
oom?’ %nfﬁ'ion of a drive shaft, a Vfﬂve mem-
ber comprising a rock shaft provided with a
radial contact arm. a friction rhsc shdably
mounted on said drive s shaft, and adapted
for frictional engngement Wth v‘ud contﬂc*
arm, and radially es xtending spring arms
mounted on said dise. bent at an obuu%e angle
and m‘crmnod at the point of bend ag ainst
2 radial surface of said drive shaim and
ng__zhts at the ends 0[ said arms.

In witness whercof, T hereunto subscribe
my name this 19th daV of May, A, D, 1991,
HERBERT L. THOMPSON
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