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UNITED STATES

PateNnT OFFICE.

CHARLES F. PIDGI\T AND FRANCIS H. LEONARD, JR., OF BOSTON , MASS.

'

. CALCULATING-MACHINE.

SPECIFICATION formmg part of Letters Patent No. 284,755, dated September 11, 18883,

Applieation filed Jamnr) 8, 1863,

Lo all whony i6 may concermn:

Be it known that we, CHARLES F. PrbGIn
and Fraxcrs H. LEONARD, Jr., both of Bos-
ton, in the county of Suffolk and State of Mas-
sachusetts, have invented certain Improve-
ments in Adding or Calenlating Machines, of
which the following is a specification.

Ourinvention relates to the art of perform-
ing mathematical processes by electro-me-
chanical devices; and its object is to produce
a convenient and comparatively simple appa-
ratus whereby the process of addition, espe-
cially, may be manually carried on and the
computation of large and small quantities ef-
fectuated with ease and rapidity.

In the apparatus which constitutes the em-
bodiment of our invention we employ a dis-
tinet visual indicator for each numeriecal value
from the unit-point, combined with suitable
cireunit-closing and indieator-operating de-
viees, whereby each value may be correctly
indicated on its respective recorder. For ex-
ample, the units will be indicated on a dial ex-
clusively devoted to units, the tens on a dial
appropriated to tens, the hundreds on a dial
for hundreds, and so on.

- Our invention involves, also, other devices
whereby the numbers appertaining to any
standard of value may, when their sun as

y computed by the instrument exceeds the maxi-

mum of that standard, be carried on and added
to the next higher order of numerical value,
and whereby this carrying the excess of one
order to the next higher order and adding
them thereto is accomplished auntomatically
and in due course by the simple and continu-
ous operation of the devices appropriated to
the value immediately below.

Our invention is not only applicable to the
computation of values having a constant and
regular ratio of inerease or ascending scales,
such as the decimal or metrical systems but
also to systems wherein the different orders
are related to one another by uneven or arbi-
trary rates of increase, as the tables of ster-
ling money. Inasmuch asitisso obviousthat
such an apparatus is most desirable, not only
as an economizer of time in arithmetical op-
erations, but likewise for the exactness of the
results thus obtained, it is unnecessary that
we shonld here further state its advantages.

(No model.)

In the drawings which illustrate and form a
part of this speelﬁcatwn Figure 1 represents
a perspective view of one form of the inven-
tion. Tig. 2 is a front view of one end of the

same, portions being broken away for the pur--

pose of clearly illustrating the method of op-
eration and the functions of the mechanism;
and Fig. 31is a section across Fig. 2 on theline x
2. Fig. 4 is an enlarged view of one form of
the ‘‘carrying’’ device shown in the forego-
ing figures. Fig. b is a section on line y y of
the circuit-closer shown in sectional elevation
in Fig. 3. TFig. 6 is a plan view of the circuit
closing and breaking device, and Fig. 7 is a
diagram of the electrical connections employed
in this embodiment of our invention. Omit-
ting for the present any mention of the inter-
vening figures, Fig. 12 shows a modification of
the auntomatic circuit-closer employed in the
carrying device, and Fig. 15 a modification of
the recording apparatus.

In the figures referred to, which show a
single form of our invention and modifications
of some of its constituent parts, A is the case,
which contains all the parts, B being the up-

55

60

65

70

right box thereof, containing the mechanical

mechanism; C, the front board of the indieator,
being provided with suitable windows or ap-
ertures, ¢; and D, the table in which the elec-
trieal cireunit-closing devices by which the re-
cording-dials are actuated are supported.

As the several mechanisms constituting the
indicating apparatus are alikein construction,
it is only requisite that one of them shall be
herein described.

Metal frames « ¢ are maintained a suitable
distance apart, and held together by braces or
bolts in a manner well understood.,

b is a shaft or arbor, having bearings in the
frames @ «, and provided at its front or outer
end with a dial, j, the said dial being marked
in this case with a double set of figures vary-

ing from zero to 9, each set occupying one-half .

of the circumferential front of the dial.

As hereinbefore indicated, openings ¢ are
disposed suitably along the front of the outer
casing, through which one figure or numeral
of each dial is or may be shown.

Upon that portion of the shaft b which is
included between the different sides of the
frame ¢ « is a ratchet-wheel, ¢, and a plain
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wheel or disk, s, the latter being formed of
non - conducting material, and having on its
edgeatopposite points thereof projecting studs
ww. A second shaft, ¢, parallel to the first,
has likewise its bearings in the frames @, and
carries an escapement-lever, d, the pallets of
which, d’ &, are adapted to engage the teeth
of the ratchet-wheel, and under certain condi-
tions to rotate the said ratchet-wheel. ' The
lever d has an arm, f, to which is secured the
armature of an electro-magnet, M, the said

- electro-magnet being supported by a brace or

. bracket, @, attached to the frame a.

I5

20

A bloek
of some non-conducting substanee is affixed to

the inner surface of the rear frame-plate, a, a-

flat spring, n, provided with an adjustable
contact-screw, g, being fastened to its upper

side, and a contact-spring, p, toitslower side.

Normally the screw ¢ .is not in contact with
the spring p, but the latter is within the range
of the studs « on the periphery of the disk or
wheel s, and consequently, when in the rota-

tion of the said disk the stud passes under the -

spring p, the latter is raised and brought into
momentary contact with the serew g¢. :
Passing tothe horizontal portion of the mech-
anism ¢ is a metal plate, slotted centrally and
longitudinally, as shown in Fig. 6, and fastened
tothetable D. Under the center of each plate
a cavity, L, is formed in the table D, and to the
bottom of this cavity five (5) curved springs, ,
are fastened. 5 is a contact-maker or circuit
closer and breaker, having a handle made of
any non-conductor. It has a neck fitting in
theslot of the plate 4, and by means of a spring-
plate, 7, attached to its substance by the screw
m, 1618 in permanent electrical contact with the

plate 4, as shown in Fig. 5.
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The above instrumentalities constitute the
mechanical details of our apparatus, it being
well understood that the mechanisms of all the

dials j are identical in construction and char- .

acter, and capable of being worked -independ-
ently of all of lower denomination. .

By reference to Fig. 7 the electrical connec-
tions may be readily understood.” o and o’ are
binding-screws forming the electrical termi-
nals of the apparatus, to which wires extend-
ing from the poles of a battery are to be at-
tached. Leading inward,a wire, I, extends
from the binding- serew o, which we - sup-
pose to be connected with the positive pole of
the battery. The wire I runs in normally-
open branches to each and all of the slotted
plates <. A second wire, 2, branches from
the main line I, and is connected.with the un-

- der spring, p, of each of the automatic eircuit-

6o

closers, these branches likewise being nor-

‘mally -open or insulated.: Leading inward

from the opposite binding-serew, o, the main
wire divergeg into a number of normally-open
branches, asfollows: Leaving the main wire, a
branch wire, 6,-isled through the electro-mag-
net M, which operates the right-hand:or unit
disk j and-the right-hand circuit-closing disk

‘s, and continues by wire 3 to the cavity L in.

the table, where it makes contact successively
with the springs %, being united firmly to them
in any suitable way, as shown in the diagram.
The second branch wire, 9,is led first through
the electro-magnet M’ of the second or tens indi-

70

cator, and from thence passes by wire 4 to the -

upper spring, n, of the first automatie circuit-
closer, and, after making a branch connection
therewith, it continues by the wire 3 to the
springs k of the manual circuit-closer of the
second dial, making successive contact with
them in like mantier as in No. 1. The third
branch, 12, follows a similar course, passing
first through theelectro-magnet M? of the third
indicator, thence by wire4 to the upper spring
of the second automatic circuit- closer, and
from there by wire 3 to the springs & of No. 3
manual circuit-closer. The arrangements of
circuits is similar throughout irrespective of
the number of the dials, except that-it is not
necessary to provide the last dial and ratchet
with an automatic circuit-closer. . -
Although we may in any case multiply the
teeth of the ratchet-wheels, and correspond-
ingly the studs upon the periphery of the cir;
cuit-closing disks,toany desired extent, for any
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calculations in the ordinary or decimal sys-

tem they must be multiples of ten. Should we
desire to arrange a system for the addition of
English money, the right-hand ratchet would
require teeth to the number of four or some
multiple thereof, the second twelve or some
multiple thereof, the third twenty or some
multiple thereof, and the principle would be
the same in any uneven system of calculation.
~ The platei, Fig. 6,is graduated on itsface for
& decimal or metrical system, and the figures
1 to 9 marked thereon denote the number of
units counted by one complete transit of the
slide % from the inner to the outer extremity
of the slot. When the instrument is quies-
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cent before the commencement of an opera-

tion, all the slides h are arranged at the inner
extremity of the slot, and all the indicators
show zero-at their respective apertures f.

In the operation of our invention, to indi-
cate the number ‘“1’’ on any of the indicators,
the circuit-closer & of that indicator is drawn
forward to make contact with the first spring,
k,and the result appears by the presentation
of the figure ‘“1”” at the corresponding aper-
ture. If-the indicator be the first one, the
figures ‘“1’’ will simply indicate unit 1; if
the second, 10; if the third, 100; the fourth,
1,000, and so on. 'When the circuit- closer
h is drawn forward to make contact with the

I10
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first spring, k, the batiery-circuit is closed -

through battery post or screw. o, wire I, plate
4, spring I, and screw m of circuit-closer h,
contact-spring %, (and supposing we are op-
erating the unit-slide,) wire 3, magnet-coil M,

125

*wire 6, common return-wire 11, and terminal -

o', thence to the other battery-pole or ground-
wire. The electra-magnet M is thus vitalized
and attracts the armature-arm f, causing the

escapement to rotate the ratchet-wheel e one

130
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space, the dial j of course rotating with it and
showing the figure ‘“1’’ at the opening ¢ of the
casing. Tverytimethe circuit-closer i touches
aspring, k, anelectrical impulse issentthrongh
the electro-magnet and the dial j advances, as
deseribed. The projecting studs # » on the
disks s register with the zero-marks upon their
corresponding dials j, so that when by sue-
cessive impulses the ratchet-wheel e has ro-
tated until its dial has passed one number be-
yond “‘9,”” or until zero appearsat the aperture,
the stud u, or cam, as the case may be, will
likewise have advanced until it is immediate-
Iy nnder the spring p of the automatic circuit-
closing deviee. It will then press the spring
» upwaxrd, causing it to make contact with the
adjustable contact-serew ¢ of spring n, and the
contact thus formed closes the circuit of the
battery automatically through the actuating
electro-magnet M’ of the second indicator by
the following route: post o, wire I, branch
wire 2, branch wire 7, spring p, screw ¢, spring
i, wire.8, magnet M’, wire 9, return-wire 11,
to post o', and out. The electro-magnet of the
indicating apparatus which is next in the as-
cending scale of numerical value—in this case
the tens - indicator—is thus automatically
brought into action, attracts its armature, and
by the advance of its ratchet and dial dis-
closes atits aperture t afigure ‘‘1,”” which rep-

‘resents, of course, & value of ten, inasmuch

as it is in the denomination of tens. This
part of the indicating mechanism we term the
““carrying apparatus,”’ as it performs the op-
eration of carrying one to the numerical de-
nomination immediately higher in value. It
will be observed that the electrical connee-
tions of the carrying part are sueh as to di-
vert a portion of the curvent from its own
electro-magmnet and cause it to pass through
and energize the electro-magnet of the indi-
cator next in order or value, causing that ap-
paratus toindicate ““1, or,”” in other words, to
‘“earry” one to the next column of figures.

To further illustrate the manipulation, re-

ferring again to Fig. 6: 'We have already de-
seribed how one number is indicated on the
dial j. et it besupposed that we wish to add
29 to 33, the operation is as follows: To add
29 to 33, the unit-dial indicating ‘37’ and the
tens-dial indicating ‘‘3,”’ to add the “9’’ to
the three units, pull the unit-key down to the
pointnumbered 9 and push it back, making five
contacts going down and four going back. The
unit-dial will thenindicate ¢ 2’’ and on the tens-
dial ¢“157 tenwill be carried to the ¢“3,’” chang-
ing it to four tens. To add the two tens, pull
the tens-key to 2 and return, making one con-
tact going and one returning. The tens-dial
will then indicate *“67’and the units-dial 2,
reading from left to right ‘62,”” which is the
sum of the two numbers 33 and 29. The ma-
chine will of eourse always show the sum of all
numbers registered subsequent to the time it
was last seb at zero; and any number may be
registered from 1 to 930,000,000, the simple

registering of an additional number or num-
bers immediately changing the reading on the
dials to the sum of the number previously reg-
istered and the amount added by the Ilast op-
eration.

Fig. 8 is a plan view of a modification of
the hereinbefore-described mechanism, Fig. 9
anenlarged section thereof, and Fig. 10 an aux-
iliary device appertaining thereto. In this
modification thereisnochangein theindicating
part of the apparatus, the only difference being
inthemanually-operating devices. As before,
we employ a series of contaet-springs, %, op-
posite each indicating mechanism, and these
we arrange upon a table, D, in front of the
box A and between two metal rails, ¢, form-
ing a small track. The rails ¢ « correspond
to the plates 4, Figs. 2, 3, and 6, and are con-
nected by wire with one of the main binding-
serews o.  Hach econtact-spring % 18, in.a simi-
lar manner to that shown in Fig. 7, connected
by the wire 3 (through its own electro-magnet,
and in every division but the extreme right
through the antomatic closer also) with the
main return-wire 11 and binding-serew o'.

It is a movable frame or carriage, prefera-
bly of metal, which slides upon the rails « «,
and which is- capable of sliding from end to
end of the track. This carriage supports a
series of circuit-closers—ninein number—each
formed of a non-conducting disk, », having a
suitable handle whereby it may be actuated.
Bach disk oscillates upon an arbor, /, com-
mon tothe series, and supported in metal hear-
ings, and from this shaft a metal plate extends
on each of the disks to the edge thereof, pro-
Jjecting over the same in the form of teeth z,
as shown in Fig. 9, where two such teeth are
shown. The first disk to the right in Fig. 8
has one tooth, the second two, the third three,
and so on up to the ninth, whieh has nineteeth,.
The carriage or movable frame F has a step-
pin, w, which passes throngh its substance
and into a hole, «/, in the table D, operating
as an anchor to hold the frame still upon any
denomination where it is placed. The teeth

of all the circunit-closers are, by means of the:

shaft #’—which is common to all the ecircuait-
closers—the metal bearings of said shaft, and

the substance of the carriige I, in constant

electrical connection with the rails ¢ and the
binding-serew o, and if the substance of the
carriage is not a conductor it may be pro-
vided with metal shoes or runners, which may
slide on the rails, and which may by wires be
connected with the shaft . In the operation

“of this modification the frame I is moved op-

posite the desired indieator, and the pin win-
serted to maintain it in a stable condition.
Normally, the handles of the disks rest as
shown in full lines in Fig. 9, and when it is
desired to add or indicate any specified num-
ber the handle of therequisite disk isbrought
forward to the position shown in dotted lines.
By this movement the teeth z are brought into
contact and pass over the contact-springs 7,
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and impulses of electricity then pass through
the circuit thus completed from the battery

" serew-post o, wire I, rails a' @/, meml frame or
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carriage F, throut>h the shaft ', teeth z, and
spring I thence to the electro- maonet which
opermtes the dial, and out by bindino -Serew
o', as herembefme described, as many times
‘IS the contact is made by the teeth z, thus by
one operation indicating and ‘dell]"‘ the ﬁO-
ures on the dial.

By substituting the circular switch Gr I‘xg
10, for the rails «’ and section-springs k, the
trame I may be operated in onefixed position,
the figures being indicated on the tens-indi:
cator when the arm ¢ rests on the stud 10, on
the hundreds-indicator when resting on the
stud 100, and soon. 'Wiresinthis case of course
connect each stud with its proper indicator;
and one spring k is enabled to serve all the
indicators.

The disk circuit-closers may be opelated by
bringing the handles forward, and so leaving
them until the same number is to be added
again, when the disk may then be brought
back,asbringing it forwar d and then back w111
double the amount added. »

A great advantage of the sliding carrnoels
as follows: When very long columns of figures
are to be added, the carriage may be located be-
fore the units, tens, &c., and all the units, tens,
&ec., can be added without moving the c‘mrmaoe
or the switeh. When numbers taken from dlf—
ferent papers or schedules or pages of books
are to be added, the better plan will be to be-
gin with the lefb hand digit of the number,al-
though the machine will ‘de equally well from;
11crht to left; or the additions can be begun at
any column and added right or left from it.

Figs. 13 and 14 are modifications of the in-
dicating mechanism, D being- the table upon
which the usual number of apparatuses are ar-
ranged. In this.case the ratchet-wheel ¢ has
forty teeth, its dial of course having four se-
ries of numerals and its 1nsulatlnmd1sk four
studs, w. M is theelectro-magnet, f its arma-
ture, and ¢ a lever operated theleby, and car-
rying on the end of its long arm a hook-lever
or forwarding-pawl, d*, and this,engaging with
theteeth of the ratchet e, canses the said 1atchet

to rotate when the the armature is attracted
by the electro- magnet. = and p are the
springs of the automatic circuit-closer, and
h* is a resilient press-button, which, when
pressed forces down one of the levels J°, this
1n turn, operating upon thelever ¢’ and caus-
ing its 111)1)61 end to advance into and over
the path of the armature-lever ¢, by which
the movement of the said armature-lever ¢

may be suitably limited, and its progress ar-

rested when it has advanced far enough. The
several indicators are similar in construec-
tion, except that the length of the, upper
part of the levers ¢’ may be in eachsuccessive
1ndlcat0r made longer, so as to arrest the le-

vers ¢ at different pomts of theirupward pro-:
In the first indicator, for example,

gress.
this arm may be just long enough to rise suf-

ficiently to rotate the ratchet d one tooth, in
the second two teeth, &e. To cause a dial to
record; add, or 1nd10ate any speclﬁed number,

the correspondmg push-button, | I isdepressed, .

making contact through lever j Wlth theanvil
7 and ( closing the battery-ei'rcuit through the

70

electro - magnet -operating its armature, and .

turning the ratchet-wheel and dial, which are
on the same shaft, the required number of
teeth, the upper end of lever ¢’ arresting the

“further movement, a8 described. When the

push-buttonZ* is allowed to spring up, the eir-
cuit is broken and thelevers resume their nor-
mal p081t10n

Fig. 12 is 2 modification of the carrying de-
vice operating eleetrically instead of mechani-
cally. The disk s is of non-conducting mate-
rial, as in Figs. 3 and 4; but in place of the
stud a piece of metal, o, is inserted flush wih
the periphery of the wheel. Two springs, ¢*
p*, press with their free ends upon the pe-
riphery, their opposite ends being fixed and
secured upon a block of non-conducting ma-
terial. 'When by reason of a definite number

s ;

85

90 |

of electrical pulsationsthe wheel hasadvanced -

until the metal piece «* comes under the points

¢ p*, the circuit of the next indicator-magnet

is closed throuwh the metal pieee and the two
springs ¢* p =

95

- Fig. 15 is another form of limiting or ar--

restmo mechanism whereby the distance of
rot-a,tion of a ratchet-wheel at any one pulsa-
tion is regulated. The armature f is pivot-
ed at f’, and to its free and movable end

I00

a curved pawl, &, is suspended, while from
y 4y I P

the fulerum end a retaining-pawl, f?, hangs,
whereby any-backward movement of the
ratchet-wheel during the back stroke of the
armature is preveuted ‘When the electro-
magnet draws the armature and pawl @* up,

- the lower end of the pawl is Jammed against
the pin & and the ratchet, and any uneven or

undesirable advance of the htter is thus pre-
vented.

105

110

Fig. 11 is a tabulatmrr machlne, and is. -

adwpted for use in cases when the registra-

tions desired are to be secured by the addi-

tion of one at a time. In this instrument the
entire number of dials are placed one above
the other inabox, A. Onecircuit-closingkey,
K, only is requisite, and each one of the upper
dials is-'worked exclusively by the dial immedi-
ately belowit. Eachtimethe key is pressed the
lowest dial advances, and when it has reached

ond uppermost dial one point, which. in turn,
after a suitable number of advances, closes the
circuit of the third, and so on ad libitum. As
alternative devices to the key, any of the
other instrumentalities which we have de-
seribed may be utilized to actuate the mech-
anism in this modification.. All the types of
machine which we have described are porta-
able, the largest size being not more than
eighteen inches long, six inches wide, andfive
1nehes high.

Obviously the capacity of any of the her ein-
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.any predetermined point it advances the sec- -
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before-desceribed machines can be increased
indefinitely by inereasing the number of dials
and the necessary moving mechanism. Any
of the machines, moreover, may be operated
equally well by manipulating a normally-
closed circuit as by closing a normally-open
eircuit. If desired, two calculations can be
performed on the same machine by deciding
upon a division-line between any two dials.
Thus three wheels to 999, and the remain-
ing six to 999,999, or any other arbitrary divi-
sion.

In all the foregoing types it is evident that
the dials, in order that space may be econo-
mized, may overlap one another, as shown in
Fig. 2, where the dials /' are represented part-
ly in dotted lines. The dials may be set by
hand when necessary by revolving the han-
dles ¢, Fig. 1. :

We claim—

1. In an electro-magnetic calculating and
adding machine, an automatic electrie carry-
ing device, whereby the figures of one arith-
metical denomination are automatically car-
ried to the next, substantially as deseribed.

2. In an electro-magnetic indieating or add-
ing machine consisting of a series of dials,
each bearing a definite number of figures in
regular order, and all arranged in an order.
corresponding to successive arithmetical de-
nominations, a series of electro-magnets, one
for each dial, each inn a normally-open electrie
branch cireuit, and each provided with an ar-
mature, levers, and pawls, a series of ratchet-
wheels, one for each indicator, adapted to be
rotated by the said armature-pawls, a series
of manual sliding cireunit-closers, one for each
indicating-dial, each circuit-closer consisting
of a sliding conductor and a number of con-
tact-springs, whereby the successive contacts
of the slider with the several springs sends a
corresponding number of electric impulses
through the electro-magnet thereof, and a
series of antomatic circuit-closers, whereby at
predetermined periods the branch cireuit of
any indicating-dial may be closed by the ro-
tating mechanism of the dial of the denomi-
nation next below, for the purpose of carrying
the superfinons figures from one denomination
to the next, substantially as described.

3. In an electro-magnetic adding-machine,
the combination of a series of numbered dials,
each one representing a definite arithmetical
denomination, a series of cireuit-closers, one
for each dial, intermediate mechanical oper-
ating devices, whereby each circuit-closer is
enabled to rotate its own dial by suceessive
steps, and means whereby the advance of any
one dial a definite number of steps causes the
dial of the next higher denomination to ad-
vance one step, substantially as described.

4. In an electro-magnetic adding-machine,
the combination, substantially as hereinbefore
described, of & main ecireuit, a series of branch
circuits, a series of manual cireuit-closers, one
for each branch, and a series of automatic cir-
cuit-closers and controlling devices therefor,
whereby the manual circuit-closers are adapt-
ed, when suecessively operated a definite num-
ber of times, to close the branch cirenit next
in succession thereto.

5. In an adding-machine, electrical circuit-
closing devices consisting of a pair of metal
rails connected with one wire of an electrie
cireuit, a sliding carviage supported on the
said rails and movable thereon, a series of cir-
cuit closers and interrupters pivoted in the
said movable carriage and connected through
the substance thereof with the rails and elee-
trie eircuit, and o series of contact-springs, #,
fixed between the rails, and each connected
through its own electro-magnet with a return
electrie circuit, the whole adapted for opera-
tion as described.

. 6. In an electro-magnetic adding-machine,
a sliding eircuit-closer consisting of o slotted
metal frame connected with a branch wire of
a normally-open circuit electrically connected
therewith, and a sliding contact-maker capa-
ble of Iongitudinal movement therein, com-
bined with a series of cirenit-springs disposed
successively below the slotted frame, each be-
ing connected with the return-wire of the said
open circuit and extending upward in the path
of the sliding contact, whereby when the said
contact-maker is caused to slide along theslot
it is brought into contact successively with the

-several springs in its path, for the purpose set

forth.

7. In an electro-magnetic adding-machine,
the combination, substantially as hereinbefore
described, of a series of indicating-dials carry-
ing definite numbers on their surface, each
representing definite arithmetical denomina-
tions, a series of manual cirenit-closers for each
dial, an electro-magnet and an armature and
pawls adapted to rotate a ratchet-wheel on the
dial-shaft, and a series of automatic circuit-
closers, whereby each indicator is enabled, af-
ter a definite number of advances, to close the
circuit of the eleetro-magnet of the indicator
next higher in order and advance the dial
thereof one step, for the purposes specified.

In testimony whereof we have signed our
names to this specification, in the presence of
two subseribing witnesses, this 1st day of Janu-
ary, 1883.

CHARLES F. PIDGIN.
FRANCIS H. LEONARD, Jr.
Witnesses: :
C. F. Brown,
H. G. WaADLIN.
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