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UNITED STATES

PATENT

OFFICE.

GEORGE F. ATWOOD, OF ORANGE, NEW JERSEY, ASSIGNOR TO THE ATWOOD :
POWER AND SPEED GAGE COMPANY, OF NEW JERSEY. :

MEAN-EFFECTIVE-PRESSURE INDICATOR.

SPECI-FICATION'fc}rming' part of : Letters Patent No. 624,151, dated-May 2, 1899.
o Application filed July 2, 1898. Serial No, 685,072, (No model.)

To all whom it may concerw:

Be it known that I, GEORGE F. ATWOOD, a
citizen of the United States,residingat Orange,
in the county of Essex and State of New Jer-

5 sey, have made anew and useful Invention in
Mean-Effective-Pressure Indicators, of which

the following is a specification. -
The present invention is directed to 1m-
provements upon an instrument disclosed 1n

10 a prior application, filed by mein the United

States Patent Office on the 9th day of March,
1897, bearing Serial No. 626,595; and its ob-
jects are, first, to provide an indicator of the

character referred to which will more accu-

¢ ratelyindicate the mean effective pressureof
the motive agent when in operation in prime
movers—such, forinstance, assteam, gas, air,
or water motors—than was possible with the
instrument disclosed in the prior application;

20 second, to make it possible to calibrate an 1n-
strument of the character indicated in the

factory where it is constructed instead of em-
pirically in connection with the particular

engine to which it is to be applied, as was
2¢ the case with the instrument disclosed in the

prior application; third, to provide a nozzle
or nozzles for directing the flow of the motive
agent to the motor which shall not become
clogged or choked up with the decomposed or

30 volatilized lubricants; fourth, to provide op-

posing sets of nozzles and movable screens
for deflecting or shutting off the steam or
other motive agent emitted therefrom upon
the motor or turbine which drives the indi-

35 cator in such manner that the effective pres-

sure upon the piston of the prime mover or
engine shall be practically duplicated in its
action upon the rotary motor or turbine which
drives the indicator. These several objects

40 are accomplished by the invention hereinat-
ter described and illustrated in the acecompa-

‘nying drawings, to which reference is had for
a full understanding thereof and to the fol-
lowing specification, the essential points of

45 novelty being particularly pointed out in the

claims at the end thereof. -

Referring now to the drawings, Figure 1 is
a vertical sectional view of the entire instru-
ment, taken on the line 4" y', Fig. 2.

as seen looking at Fig. 1from the left toward

ary scale of the instrument.

Fig. 2
g.
so is a rear elevational view of the Instrument

the right hand side of the drawings, part of

the casing being broken away to better 1llus-

trate the interior structure of the instrument.
Fig. 3 is a front elevational view as seen
looking at Fig. 1 from the right toward the

left hand side of the drawings.  Fig. 3* 1s a

detail plan view, and Fig. 3" is a side eleva-
tional view, of an adjustable supplementalin-
dex to be used in connection with the station-
_ Fig. 41s a trans-
verse sectional view of the instrument, taken

Oo

on the line 7 7 (see Fig. 1) and as seen look-

ing at that figure of the drawings from the

right toward the left hand side thereof. Fig.
5 is a sectional view taken through Kig. 6 on
the line z z, parts of the instrument being

shown in elevational view as seen looking at

said figurefrom the bottom toward the top ot
the drawings in the direction of the arrows.
Fig. 5* is a detail view of oune of the nozzles
which direct the propelling medium, such as

steam, upon the buckets or vanes of the mo-

tor. Fig. 6 is a {ront elevational view of the
nozzles and the pivoted screens for opening
and closing the outlets of the nozzles and the
interconnected mechanism for effecting such
result. Fig. 7 is a side elevational view of
anordinary steam-engine, illustrating the ap-
plication of myinvention thereto, partsof the
engineand instrument being broken away to
better illustrate the working of the same.

7Q
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80

In the use of the instrument disclosed in

my prior application above referred to 1t was
necessary to calibrate the scale thereof em-
pirically in connection with the prime mover
or engine to which it was to be applied and
for given or fixed conditions as to valve ad-
justment, speed, and exhaust thereof.

To illustrate, suppose an instrument to be
calibrated in connection with an engine ruan-
ning at a given speed and exhausting into
the atmosphere. If it be desired to change
the speed of the engine or to connect the ex-
haust to a heating system or & receiver for a
low-pressure cylinder or in any way to vary
the conditions under which it was previously
calibrated, recalibration was necessitated,
and it was with a view of overcoming this de-

fect that the present improvement was de-
In that instrument the nozzles which

vised.

directed the steam or motive agent to the mo- .
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for were conn ected to plpes leading to the op-

posite ends of the cylinder and were so lo-
cated in relation to the motor as to cause the

-steam or motive agent to alternately impinge

upon the buckets or vanes thereof and rotate

'.1.t---.c.0.11.131-n.110usly in the same direction. o
It is a well-established fact in the opera-‘

tion of steam-engines that there is a wide
variation of pressurein the e¢ylinder upon the’

piston between the beginning and ending of
each complete stroke and that the mean ef-

fective pressure upon the same, which is the
quantity to be measured, is the resultant of

the mean or average plessure on one side

SIStance of the ‘“exhaust” cmd to ‘“‘compres-
sion’

will be more fully explained in connection

with the description of the mode of operation

of the present improvement.

In my prior invention the negative or back

pressure acted to increase the velocity of the
turbine or motor,because the bucketsor vanes
were so shaped and the nozzles so located as

to cause the motive agent to drive the motor
always in the same direction instead of re-

tarding 1t as the piston of the engine was re-

- tarded, so that the motor did not under all
120 c

conditions of usage give an accurate indica-
tion of the energy wluch Was 1mpa1 ted to the
piston.

Referring now to bhe dr .?megs in dutall in

all of which like letters of reference repre-

sent like parts wherever used, A represents a

- eylindrical metallic mc,losmﬂ' casing secured

directly to a cylindrical motor elmmber B,
having a detachable head B, secured thereto
by screws n.n 1 n, said palts when united to-

getherconstituting a steam-chamber fora ro-

tary turbine or motor T of disk form, having
one surface provided with 1f1dmlly-dlsposed
buckets or vanes g ¢, saild motor being se-

- cured to a shaft S by a hub 8% and plovlded

45

55

with ball-bearings b bbb, secured in the well-

known mannerin a E,t.:ltlonm"y hub S* by cones

and cups, as clearly illustrated in the draw-
ings. (See Fig. 1.)

LEE T are pairs of nozzles secured to the
upper ends of steam-tight collars K K, (see
Figs. 5 and 6,) said nozzles being arranged at
suitable anu*les for directing the ﬂow_-of the
steam or other motive agent against the buck-
ets or vanes ¢ g of the motor T'. These noz-
zles are pr eferably constructed as shown in
Fig. 5%, in which the steam or other motive
&“‘ellt 18 emitted or ejected through an ori-
ﬁee v, having *aub%&ntlally the conformation
shown 1 have tfound 1n practice that the
ordinary tapering nozzles as usually con-
structed and as shown in my prior application

- will become coated interiorly with a deposit
of partially-carbonized oil, thus e

effectually
choking or clogging them up, and the form of

constr u(,tlon shown in ¥ig. 5* of the drawings
will eﬁfectually overcome thls defect
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> after the exhaust-valves are closed, as

T

5.minus the mean.or average pressure.on.the.|.
opposite side, the latter bemﬂ* due to the re-

624,151

the outer ends of segments w* w?, supported
In turn by arms V V, pivoted to the collars
K K by shoulder-screws V' V', the arrange-
ment being such that when the screens 20 w
are out -of the path of their corresponding

70

nozzles-¢-¢ the-other pairw'w will bedirectly

in the paths of their corresponding nozzles?
t', and vice versa. Y is ayokehavingitsop-

75

_.posﬂse ends pivotally connected with the free

fore the nozzles £ £ ¢’ ¥’ and out of actual frie-
tional eontact therewith is. such as to offer

ends of the arms V V, the middle of said
yoke being in turn connected to a reciprocat-

ing rod I having vertical movement in a

ﬂ'ulde or s‘leeve T, Seemed in the detachable
head B. (See Flﬂ‘ 1.)

These movable

80

SCre e.nfs.-..w'...--.w..-fz.uf-.wf.-..a.r.'.e-..mﬂde_orf----_as—-_;li-ghb.-.:-:L--.-m-a.- o

terial as possible, and their arrangement be-

the least frictional resistance to their move-

ment and yet allow them when in front of
sald nozzles to deflect the steam or motive
agent away from the turbine or rotary motor
I'.  This is important for the reason that, as
I have ascertained, valve movements cannot
accomplish with the same efficiency the re-

sults attributable to said scereens, because of -

the short duration of time during which the
steam must be deflected or shut off from the

turbine—to wit, that period of time at which
the piston is substantmlly at 1ebt at the ter-

mini of the stroke.
12 I3 is a bell-crank lever secured to the de-

tachable head B at I4, the free end of thearm

| Figs. 1 and 6.)

I? of said bell-crank lever extending into a
slot in the reciprocating rod I, to which it is
pivotally connected by a pin, as shown.

tached at I° to a rod R’, provided with an ad-

Justable turnbuckle T B, connected in turn
to the upper end of a lever 1.2 ', pivotally sup- -

{ the bed-plate of the enﬂ'ine S K.
7.} To the lower end of the lever L?is se-

ported by an adjustable fulerum A F to a

stanchion or standard S T, rigidly secured to
(See Fig.

cured a rod R* adapted to move in longitu-

dinal directions through a bearing or support
m, secured to one of the engine-guides E G,

g ¢ being collars or tappets adjustably se-
cured to the rod R? E I3 being a lug or pro-

jection secured directly to the cross-head C

H of the engine and adapted to engage said
tappets at the termini of the strokes.

K' X' are pipes running from the opposite
ends of the cyhnder of the engine to the inlet--

eollars K I, said pipes being eonnected to the
inlet- collars bynuts P P.
C*C3 Fig. 7, are three-way cocksin the pipes
K’ K' for enabhnﬂ' one to apply the ordinary
steam-engine 11_1(3110&13013 in the usnal manner.
E* is: the exhaust-pipe of the instrument,

(See
The arm I°® is pivotally at-

(See Figs.5and 7.)

Qo

95

100

103

110

g

120

123

which may lead into the open air or into the ,'
exhaust of the engine, as is desired.

C is a cup or reeeptacle secured to the up-
per part of the instrument and connected to
a tube ¢, running to the interior chamber of
| the ball- beal*lufrs O of the motor, its funetion
a-solvent-material-to-satd

130
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‘bearings for the purpose of preventing a coat- |

ing or deposit thereon of the decomposed or
partially-carbonized lubricant, which 1s car-
ried into the ball-bearing elmmber by steam
from the engine.

C is an oil-cup secured in the top part of the
casing A and connected by an oil-tube ¢ to the
ball-bearing chamber, and C' is an adjusting-
screw tor 1*em11at1nw Lhe outﬂow of a labri-
cant; thereto, as deswed |

F is a rotary fan having two or more blade&
or vanes secured by screws to a hub f, as
shown, which i turn is secured to one end of

the shaft S, (see Figs. 1 and 4,) said fan being

I5

20

by metallic disks D* D>, fitting

30

adapted to rotate Wlthm the c}llndneal cas-
ing A.

I is a second fan adjacent to and similar
in all 1*espeets to the fan IY and secured by a
hub 7' to a second shaft s*, which in tuarn is
provided with ball- beallnﬂ‘s 0" U, secured in
the usual manner in cones and cups carried
snugly within
the inner surface of the casing A and sepa-

rated from each other by plllws » P.

 is 2 dial-hand secured to the shaft s? bj?‘
anuts’, and sis aretractile springhaving one
end secured to the shaft s* by a hub /r and the
other to a pillar or post carried by a m agnetic
disk D?, supported in turn beneath the spring
s by a series of radially-disposed arms D7, at-

tached to the disk D* by screws, ::“Ls-shmvn,--

the funection of the disk D* being to prevent

35

40

the spring sfrom becoming permanently mag-
netized.
D’ is a Foucault disk of copper or 0131161

metal, secured to theshaft s> by the hub/iand
adapted to rotate between the poles of one or

more permanent magnets M M M M, secured

to the disk D% its function being to steady

the dial-hand from undue fluctuations.
D isthe dial, secured tothe outer surface ot
the disk D® by screws, as shown in Ifigs. 1 and

3 of the d1 .ﬂ,wmfrs sald dla,l bemﬂ* mhbr&teﬂ

50

55

6o

pounds pr'essme per Square inch.

¢ ¢ ¢, Fig. 3, are adjustable indices &dapted
tobe nmved independently around the periph-
ery of the dial, said indices being
with 1nd1v1dua1 numbers, lllustrated in the
drawingsasrunningfrom «“207t0 ¢“280.” In
Figs. 3* and 3 I have illustrated these indices
in detaﬂ ef’bemw ametallic clipintegral with
a pointer ¢', to Whlch 1s pivotally secured the
disk e for the numerals by a rivet €*, the ar-
rangement being such that when said indices
are shifted or adjusted to different positions
said disks may be individually rotated in

order that the numerals thereof may always
These 1ndices

stand in a legible position.
are attached to the dial D by slipping clips ¢
over the outer edge of the dial, there being
sufficient frietion between the dl.‘iﬂ and the

clips to maintain them in any position in

which they may be set. The function of the
outer scale of indices ¢ is to provide an ap-
proximate indication of horse-power units

-sure, indicated by the character

promded |

. ':r"'} ]

G is a glass cover melosuw the dial D and |
~ attached parts, sald cover bemﬂ' secured to

¢

the inclosing casing A by a ring or rim R a,nd
SCrews 0 0.

I will now describe the operation of my im-

provement, reference being had to Fig. 7 of -

the drawings, in which the steam is presumed
to be driving the piston from left to right in

the direction of the arrow, the effect thereof -
on said piston being mdlmted by the char-

acter ¢¢4-.7 At the same time there is back

pressure caused by the steam in the other

end of the cylinder against the opposite side

of the pist-on------which----131*ess=t11*e is 1ndicatesl
by the character °

7 and 1s due to the re-
sistance of the exhaust and compression
after the exhaust-valve is closed.
pressures, indicated by -7 and ** —

acters, are varying within wide limits. For

'1nsmnee, supposing that steam be admitted

to the cylinder at, say, eighty pounds pres-
sure to the square inch and that at two-
tenths of the stroke the valve closes, the

ward to the end of the stroke, its pressure
falling by well-known law to, say, five pounds.

A definite proportion of the steamnow passes

upward in the direction of the vertical arrow
through the pipe K', three-way cock C°, and
the lowe}: nozzle ¢, impinging upon the bucL-
ets or vanes g of the rotary motor T, tending

‘toimpart motion thereto in the du‘ectlon of
At the same time the back pres-
‘“ —” 1in the

the arrow.

1’*10‘1113 hand end of the cylinder, causes a defi-
nite proportion of the steam to pass upward
therefrom through the pipe K’ in the direc-

tion of the veltmal arrow, through the three-

way cock C? lower 1*10*1113 hand nezrflez‘ im-

pinging ag alnst the buckets or vanes ¢ of

the 1‘0‘[&1"3?‘ motor T, tending to retard the
forward motion ther eof wﬂ:h the result that

the rotary motor due to its inertia {md the

1‘6(3131011 andata velomty whmh 18 the resultant
and a measure of the mean effective pressure
of the two forces. It will be apparent, there-
fore, that whatever may be the action of the
steam upon the opposite sides of the piston
during its stroke there will be a eoweSpond—-
ing p1‘0p01*t1011ate action upon the opposite

faces of the buckets or vanes of the rotary
motor T, as will be obvious on inspection of

Fig. 5 of the drawings. As the piston ap-
pwaches the end of 1ts stroke the lug or pro-
jection K B, carried by the emss-head C I,

conies into mechamedl contact with the r wht- |

hand tappet ¢, carried by the rod R?, so that
the further advancement of the plston im-
parts to the lower end of the lever L* move-

ment to the right and to its upper end a

movement to the left, thereby causing the

rod R’ to give to the arms I° I* of the bell-—_

crank 16?61 a corresponding movement and
to the arms V V a rotary movement suf
to cause the segmental screens w w to close

These
”? char-

Aclent

75

S0

- 90
steam now expands, driving the piston for-

95

100

105

110

115

120
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130

when theinstrument is attached toan engine. | the nozzles ¢ £ and at the same time remove -
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~ the scereens 20’ w' from before the nozzles ¢ ¢. |

- the right—ﬂand_end of the cylinder the pres-

(See Fig 6 Consequently as steam enters

sures indicated by the ‘4" and ** —” char-

acters in Fig. 7 of the drawings are reversed,

‘and in like manner a 001le%p0nd1u propm—

10

tion of the steam now impinges upon the
buckets or vanes g of the motor through the
upper nozzles ¢’ #', tending to impart motion

to the rotary motorT' in the same direction as

before and with a like resultant effect due to
the action of the steam from both of said
nozzles.” Inlike manner when the piston ap-

proaches the extreme left-hand stroke the lug
~or projection K B comes into mechanical ¢on-

tact with the left-hand tappet g and reverses

the action of the parts, thus completing one

20

cycle. 'T'hese operations continue succes-
sively so long as thé engine is running.

Referring now to FKigs. 1, 2, 3, and 4 for a

detall description of the operation of the in-

dicating instrument, it will be apparent that

when the rotarvy motor T is set in motion the

fan I', mechanically connected thereto, im-
parts motion to the air within the fan-cham-
ber, thereby tending to rotate the second or
independent fan K’ in the same direction
against the retractile force of the spring s

~and causing the dial-hand H to assume a

30

definite angular deflection over the scale of
the dial D proportionate to the velocity of the

fan If, the magnets M acting as a damper in -

" well-under stood manuper upon the I‘oucault

disk D’.
In the event of any variation of load being

put-upon-the engine there results a corre-|

-sponding var mtlon of pressure in the cylin-

40

der thereof, and consequently a proportion-
ate variation in effect will be given to the
motion of the motor. Inasmuch as the de-
flection of the dial-hand H is a measure or
indication of the Velomby of the rotary motor

T, which in turn is & measure of the mean

50

.60

eﬂ.’ectwe pressure on the piston, said dial- |

hand will give a deflection eorrebpondmw to
these variations.

In calibrating the instrument for the fixed |
or M. E. P. (mean effective pressure) scale |

(indicated by the numerals ¢10,” ¢¢20,” “30,”
to ¢“90,” inclusive, Fig. 3 of the drawings) it
1s attached to a steam-boiler or compressed-
air reservolir provided with a standard pres-
sure-gage and steam or compressed air. al-
lowed to flow through one nozzle ¢ only at
definite pressuresin such manner as todrive
the motor T in the proper direction, the de-
flections of the dial-hand being noted and
marked on the dial atthe cor re&pondmﬂ‘ pres-
sares ‘10,7 ¢“20,” *“30,” to ““90,” inclusive,
as indicated by th_e standard pressure-gage,
after which they are subdivided, as shown,
into smaller units. If now the instrument
be attached to a steam-engine and operated

in the manner shown in Flﬂ‘ 7 of the draw-

ings, as hereinbefore deseubed

found that the variable pr essure_s due to the

function and manner of use thereof.

1t will be

action of the steam, as indicated by the ¢‘-}-”
and ‘“ — * characters in Fig. 7, will give to

the indicating-hand a deﬂeetion which corre-
sponds to the mean effective pressure upon

the piston. In other words, if the dial-hand
H gives a definite deﬂectmn——say ““307—it

numbersfrom 20”7 to ‘“280” and as designed
to indicate approximately the horse-power
for different pressures, I will describe the
In all
self -governing steam-engines the speed 18
practically constant, and an instrument that
will measure and indicate the mean eifective

| pressure thereof can be calibrated so as to
read in units of horse-power, inasmuch as the

other quantities are constant, with the ex-
ception of the mean effective pressure which

70

will be found that the mean effective pressure
on thé piston at that time is thirty pounds.
Referring now to the outer scale, bearing

75

80

is to be measured, and this will vary in pro-

portion to the total energy of horse-power.

Bearing this in mind, it is an easy matter to

provide an adjustable scale which may be set
to indicate definite horse-powers for definite
pressures when the engine 1s run at a con-
stant speed.

Suppose, for instance, that the 1nst1ument
be attached to an engine having a piston area
of one hundred and -S'eventy-six square inches
traveling at a velocity of five hundred feet

QO

per minute and that the mean effective pres-

sure thereon for a given load equals thirty
pounds. By the well-known formulaforcal-
culating the horse-power of an engine and

Therefore a
adjusted opposite the figure ¢*307” on the

scale would indicate thm: a mean effective
pressure of thirty pounds on the piston run-

ning at that speed would equal eighty horse-

power. The same process is gone through
for theremaining individual indices, with the
result that an outer horse-power scale may be
adjusted for the conditions as to speed unde1
which the engine is working.

1 do not limit the present improvements to
the details of struecture hereinbefore de-
seribed, as I believe it is broadly new with

I00

‘hereinbeforereferred-to-the-caleculated-horse---
-power would equal eighty.
"movableindex having the numeral ‘807 and

IOK

110

IIR

me to dewse an 1ns13111ment forgiving visual

indications of the mean ef ctwe pressure of
a steam-engine or analogous prime mover by

causing a motor to be driven: by a part of the

120

motive agent which dlwes the engine and -

to direct the same upon the motor in such
manner that the direction of rotation there-

of and its velocity are the resultant of the dif-

ferential action of two driving forces, said
motor being adapted to control the move-

ments of visual indicating apparatus which
shall give visual indications of the mean ef-

fective pressure of the motive agent upon
the piston, and my claims are directed gener-

ically to an instrument of the chal acter 1n-
dicated.
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Having thus’ de::enbed my invention,what

I claim, and desire to secure by Lettels Pat—
ent of Lhe United States, is—
1. Amotorhavinga 1‘013&1"}? memberadapted

to be driven by the impact of a fluid, in com-

bination with a plurality of nozzle& SO ar-
ranged that a part thereof will direct the fluid
to the rotary member in such a manner as to

oppose the action of another part thereof, and
means for connecting the nozzles to the cyl-

inder of a fluid-engine.

2. In a mean- effectwe-presqure indicator a
motor having a rotary member operatively
connected to the cylinder of a prime mover,
as a steam-engine, and adapted to be driven

by a part of the steam therein through a plu--|

rality of nozzles directing the motive agent

against the rotary member; in such manner

that its direction of rotation and its veloecity

are the resultant of the differential action of .

two opposing driving forces.
3. In a mean- eﬂfectwe -pT essure mdlcatm
the combination of a rotary member adapted

to be driven by the impact of a filuid and hav-

ing sufficient moment of inertia to render its
velocity substantially constant under varying

driving forces so as to actasa measure of the

~mean pressure applied to the piston of the
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prime mover or engine with which it is to be
used with a plu 1’*31113}7 of nozzles adapted to di-
‘rect a part of the motive agent from the ¢yl-
inder of the prime mover or engine to the mo-

tor, said nozzles being so arranged that the
velocity of the motor is the resultant of two
driving forces acting in opposing directions.
4. Iu a mean- eﬁectwe -pressure indicator a
rotary member having suf

inertia to render 1ts VGlOCI 5y a measure of the
mean pressure applied to the piston of the
prime mover or engine with which it is to be
used, and a plurality of nozzles adapted to di-
rect a part of the motive agent from the cyl-
inder of the prime mover orengine to the mo-

qeient moment of

o

tbr said nozzles being so arranged that the
veloelty of the rotary member 18 the resultant

of two driving forces acting in opposing di-
rections, 1n eombmatwn xnt,h means for

al-
ternately opening and closing the nozzles at
the termini of each stroke of the engine.

5. In a mean-effective- -pressure indicator a
rotary member having sufficient moment of
inertia to render its veloelty a measure ot the
mean pressure applied to the piston of the

prime mover or engine with which i1t i1sto be

used; in combination with a plarality of noz-
zles adapted to direct a part of the motive
agent from the cylinder of the prime mover
or engine to the rotary member of the motor,

sald nozzles having each a discharge-orifice

of minimum longitudinal surface and being
so arranged that the direction of rotation of
said rotary memberand its velocity are the re-
sultant of two driving forces acting in oppos-
ing directions. |

6. Amean-effective- preqsure111(110&1301‘(3011—

sistingof amotorhaving a 1‘0talymember and

an indicator driven ther eby, in combination
with a plurality of nozzles operatively con-

nected to the opposite ends of the eylinder of

a steam-engine or other prime mover with
which it is to be used, in such manner that
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the resultant action of the steam or motive

agent upon the rotary member causes the in-

dicator driven thereby to give a correct indi-

cation of the effective pressure of the motive
agent upon the piston of the engine or other
prime mover, together with means for alter-
nately opening and closing the nozzles at the
terminl of each stroke of the engine.

~ In testimony whereof I have hereunto sub-
scribed my name this 80th day of June, 1898.

GEORGE F. ATWOOD.

Witnesses:
C. J. KINTNER,
M. F. KEATING.
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