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To all whom it may concerm:

Beitknown thatI, AUSTIN R. DODGE, a citi-
zen of the United States residing at Schenec-
tady, in the county of Schenectady, State of

5 New York, have invented certain new and
useful Imp1 ovements in Means for Improving
the Hfficiency of Elastic-Fluid Turbines, of
which the following is a specification.

Itis well known that inthe elastic-fluid tul -

10 bines there is considerable moisture in the
motive fluid and that the amouit of mois-

ture depends upon the.character of the tur-

bine, and more especially upon the degree of
expansion employed. By tests I have deter-
15 mined that the moisture in the motive fluid
of the first stage of a two-stage turbine of the
jet type WOIkan‘ between absolute terminal
pressure of one hundred and sixty-five and
one pound, wherein the pressure of the fluid
zo is largely converted into vis viva before being
delievered tothe wheel, commonly amounts to‘
thirteen per cent. of the total weight of the
fluid. The vaporis discharged from the last
wheel or row of buckets on a wheel with con-
25 siderable velocity, in some instances having
a velocity of a thousand feet per second
The vapor loses its velocity by impact be-
tween the molecules in striking the shell or
casing that surrounds the wheel or in strik-
3o ing some part within the shell, and on so do-
ing its energy is transformed into heat.  This
tr ansformatlon of the energy from one form
to another causes a certain amount of the wa-
ter due to expansion and condensation to be
35 reconverted into vapor. This reconversion,
however, can only take place at the expense
of a considerable amount of thermal energy,
which means a loss in efficiency. From ac:
tunal tests it appears that with a turbine of
40 the construction specified for every one hun-
dred pounds of vapor delivered to it there are
thirteen pounds of water at the end of the
ifirst stage. It also appears that in passing
into the second stage eleven pounds of this
45 water are reconverted into vapor, thus leav-
ing two pounds to mingle with the steam.
The steam in the second stage also has a cer-
tain percentage of moisture, due to its ex-
pansion, which isin addition to that already
50 mentioned. The reconversion of water at
thisor any other pointin the turbine calls for

aconsiderable expenditure of thermalenergy;
andalarge portion of the energy thus expend-
ed appears as latent heat in the second stage
which performs no useful work.

The amount of moisture in an elastic-fluid
turbine is less where a non-expanding nozzle
i used than an expanding nozzle; but in
either case there is a substantial loss when-
ever there is a reévaporation of the moisture. 6o

Theadvantagesof using superheated steam
or other vapor in elastic-fluid turbines to in-
crease the efficiency are well known. Itisa
comparatively simple matter to supply super-
heated vapor to the first stage; butto supply 65
it to a subsequent stage or Stafres presents
quiteadifferentproposition. Asbeforestated,
thesudden checking orretarding of the stream
of motive fluid under high velocity creates a
large amount of energy in the form of heat. 70
Where there is a considerable percentage of
moisture in the steam, this energy is expend-
ed in reévaporation; but where the steam is
dry, or practically so, the energy can be ex-
pended in superheating. I make use of this 75
condition of affairs in praecticing my inven-
tion and provide a separator which abstracts
the moisture from the vapor while it iz per-
forming useful work, after which the energy
represented by the discharged vapor can be 8o
utilized for the purpose of superheating. By
carefully separating the moisture from the
steam at an-intermediate pointor points and
superheating the steam the efficiency of the
machine can be.increased a number of per 85

cent.

Efforts have been made in connection with
reciprocating engines and with a fair degree
of success to separate the moisture from the
steam before delivering it to the eylinder; go
but in so far as I am aware the separatorhas
always been placed in a eonduit at some point
where the steam is doing no useful work.
These separators are more or less objection- -
able on account of their bulk and alsoon ac- 95
count of the additional piping, all of which
add to the costof installation. Broadlyspeak-
ing, these separators are based on the idea of
suddenly changing the direction of the steam-
jet during the time that.it is not performing 1oc
any useful work, thereby causing the water,
which is. heavier: than the vapor, to be dis-
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charged into a receptacle specially provided.
The separators are composed in certain in-
stances of stationary parts and in other in-
stances of moving parts or a combination of
stationary and moving parts. These have
been placed between the Dboiler and the en-
gine in some cases and between the high and
low pressure cylinders in other cases.

The present invention has for its object to
improve the efficiency of an elastic-fluid tur-
bine by providing a means for separating the
moisture from the motive fluid during the
time that it is actually engaged in perform-
ing useful work. '

In sofaras I am aware I am the first to ab-
stract moisture from steam or other elastie
fluid during the time that it is acting on a pis-
ton or other moving body in a manner to per-
form useful work, and my claims are to be
construed as generic in this respeect.

In earrying out my invention as applied to
elastic-fluid turbines means are provided at
one or more points along the working passage
which receive the stream of motive fiuid,
change its direction, and discharge it against
an adjacentvane or bucket. Thesame means
may also act as a separator and as a recepta-
cle for the moisture which is separated from
the main body of the vapor, the separation
taking place on aceount of the sudden change
in direction of the fluid stream.

In using the term ‘“ working passage” ref-
erence is made to the passage through which
the motive fluid passes in going from one part
of the turbine to another. In using the term
in its broadest sense it refers to the passage
in a nozzle or tothat between adjacent buck-
ets and in a more limited sense it refers to
both nozzle and bucket passages.

The separation of moisture from the vapor
as it passes through the working passage may
be accomplished in several different ways.
I may provide the intermediate buckets,
which way be stationary or movable, as de-
sired, with water-receiving chambers and re-
stricted openingsleading thereto,or the wheel-
buckets can be similarly constructed. I may
also arrange one or more of the nozzles with
moisture-separating means. Kither of the
means above specified ean be used singly or
in combination, as occasion demands.

I have described a means which is applica-
ble to small-sized machines, where the vol-
ume of fluid to be handled isrelatively small—
that is to say, where the fluid passes through
the machine as a single stream. Where the
power of the machine is high, I find it desir-
able to subdivide the total volume of fluid
into a number of streams, which while they
may form, in effect, a single stream can be
treated, in so far as the separation of mois-
ture is concerned, as a number of relatively
small streams, each of which is acted upon by
one or more separators as it flows through
the working passages.

In the accompanying drawings, which rep-
resent an embodiment of my invention; Fig-
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ure 1 is a partially-developed view of an
elastic-fluid turbine. Fig. 2isalongitudinal
section taken on line 2 2 of Fig. 1. Fig. 3
is a cross - section of an intermediate and
bucket-wheel. Fig. 4 is a partial longitudi-
nal section of a bucket-wheel on a slightly-
modified plan. Fig. 5 is a horizontal section
of a single-wheel-per-stage turbine. Fig. 6
is a perspective view of a modified form of
bucket. Fig. 7 is a sectional view of the
bucket shown in Fig. 6. Fig. 8 is a partial
view of an elastic-fluid turbine, showing
means attached to the intermediate for ab-
stracting moisture from the motive fluid.
Fig. 9 is a partial view of a turbine, showing
a means applied to the nozzle for abstracting
moisture from the motive fluid. Figs. 10and
11 are sectional details illustrating a modi-
fied form of bucket construction.
Referring more particularly to Figs. 1 and
2, I have shown my invention in connection
with a prime mover.
it takes the form of an elastic-fluid tarbine.
It comprises a nozzle 1, which is adapted to
deliver elastic fluid under considerable ve-

'locity to the rows of moving buckets 2, 3, 4,

and 5. These moving buckets are mounted
upon the wheel 6, and consequently move to-
gether, and, in effect, form a piston which is
acted upon by the motive fluid in successive
operations. Situated between the rows of
moving buckets are intermediate buckets 7
8 9. These buckets may or may not be sta-
tionary, asdesired. Each bucketis provided
with a chamber 10, that communicates with
the working passage 11 between the buckets
by small openings 12. These openings may
with advantage take the form of slits, as is
more clearly shown in Fig. 2. The passage
between the stationary buckets forms a part
of what I term the *‘working passage,” the
said working passage comprising the nozzle
and the various passages between the wheel
andintermediate buckets. Theintermediate
buckets, in addition to changing thedirection
of the stream of motive fluid and discharging
it against the adjacent wheel-buckets, act as
a separator for abstracting moisture fromn the
motive fluid asit passes through the working
passage. - This feature of my invention is
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based on the general principle that moisture -

can be separated from steam or other elastic
fluid by giving to said elastic fluid a sudden
change in direction, which causes the heavy
particles, such as water, to be projected into
adifferent path from that taken by thelighter
partieles, which form the vapor. The fluid
in the turbine has a velocity depending upon
the character of the expansionof the working
passage. For example, it may be assumed
that in the present instance the expanding
nozzle 1 discharges steam against the first
row of wheel-buckets 2 with a velocity of two
thousand two hundred feet persecond, and as
the motive fluid passes through the working
passage formed by the stationary and moving

. buckets its velocity is fractionally abstract-
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ed—that is to say, at the first row of buckets
it loses a certain amount of its velocity, at
the second row of wheel-buckets it loses a
certain amount more, and so on. As the
steam or other elastic fluid is discharged
from the wheel-buckets against the interme-
diate buckets the particles of water will
strike the coneave surface of one bucket and
the particles forming the vapor will be in
contaet with the convex surface of the adja-
cent. bucket. The water which is collected
in the chambers 10 is carried off by the con-
duit 13, which is in communication with one
or more of said chambers. When the pres-
sure of the steam in the working passage is
above that of the atmosphere, the water will
be blown out; if it is below, the water can be
removed in any one of the well-known ways.

Owing to the rapidity with which the steam .

travels through the working passage, it is dif-
ficult to abstract all of the moisture in one
operation, and in order to do this I make all
of the intermediate buckets of the character
previously deseribed—that is to say, each
bucket has a chamber with one or more per-
forations, which connect the working passage
with the chamber. .
From the foregoing it will be seen that the
energy is fractionally abstracted from the
motive fluid by the wheel and also that the
moisture is fractionally abstracted from the
motive fluid during such times as it is ac-

tually engaged in performing useful work.

The moving and stationary buckets are so
arranged that they do not abstract all of the
velocity due to the first nozzle from the motive
fluid, and as the fluid stream is discharged
from the last wheel or row of buckets, as the
case may be, it is retarded by the bowl 1° of
the second-stage nozzle. This retardation of
the fluid stream changes its enoergy from that
of motion into heat, and the heat thus pro-
duced is employed in superheating the steam
prior to its entrance into the second stage or
to an intermediate stage where move than
two are previded. The superheated steam
passes from the bowl into the second-stage
nozzle 1°, where it attains the proper velocity
prior to being delivered to the second-stage
wheel. The buckets of the second stage re-
semble those in the first; but by preference
the area of the working passage is somewhat
greater to compensate for the increased vol-
ume and reduced pressure. Where only two
stages are employed I may or may not usé
water - collection chambers in the interme-
diates or in the wheel - buckets; but where
more than two stages are provided they will
be found to be useful. As a general propo-
sition it may be stated that the separators are

useful wherever there is any considerable

amount of moisture due to condensation and
expansion, except in the case of the last stage,
which is connected to a condenser.

‘With turbines of low. power it is satisfae-
tory to deliver the motive fluid to the wheel
by a single nozzle or passage; but for higher

~

powers it is desirable to subdivide the volume
of fluid into two or more streams before de-
livering it to the wheel.. These streams are
closely associated and, in fact, constitute a
single stream in so far as their action on the
wheel is concerned, yet this subdivision en-
ables the turbine to be more readily gov-
erned and at the same time facilitates the ab-
straction of moisture from the fluid, since by
this subdivision a greater surface is exposed

7o
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to the action of the separators, which is an -

important consideration.

In the drawings I have shown two sections
of a nozzle, it being understood that the fig-
ures are only partial views of a machine; but
any number of sectional nozzles or passages
can be employed to meet given conditions.

Referring to Fig. 2, the intermediate buck-
ets are mounted on a suitable support 14,
which is provided with a flange 15, that is
bolted or otherwise secured to the casing or
shell 16, which surrotinds the working parts
of the turbine. Each row of inteérmediate
buckets is provided with a cover 17, which is
situated between the detachable segmental
pieces 18, that carry the wheel-buckets. Each
row of wheel-buckets is provided with a cover
19, which may be made in sectionsorin a sin-
gle piece, as desired. These covers are situ-
ated between the supports for the intermedi-
ate buckets, with the exception of the two
outer ones, which are beyond the sides of the
support.

Referring to Fig. 3, I have shown the inter-
mediate bucketsinlongitudinal section. For
convenience of manufacture I have shown the
intermediates as being cast integral with each
other; but, if desired, they can be made sepa-
rately and secured to their suppor$ in any de-
sired ‘manner. The support 14, which is se-
cured to the wheel-casing, is provided with a
surface that is curved concentrically with the
driving-shaft, and engaging with this surface
is a corresponding surface formed on the de-
tachable intermediates. Kach intermediate
bucket is provided with a chamber 10, that
communicates by a passage 20 with a corre-
sponding passage 21, formed in the support
14. The passages 21 communicate with the
passage or conduit 13, and the latter is con-
nected by pipes to the outside of the wheel-
casing. Each chamber communicates with
the working passage by one or more slots or
openings 12.

Referring to IFig. 4, the wheel-buckets are
shown as being provided with chambers 22,
(shown in dotted lines,) which arein commu-
nication with the working passage by the slots
23. - When the motive fluid .is discharged
against the curved faces of these buckets, the
water due to condensation and expansion
passes through the slots intd the chamber,
from which it is discharged through the pe-

| ripheral opening 24 by the centrifugal action

of the wheel. The buckets can be made of
castings, or they can be built up, as desired,

‘the essential feature being to provide each
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bucket with means for separating the mois-
ture from the steam and discharging it into
As shown, the buck-
ots are mounted on segmental pieces, which
are secured to the wheel 6 by bolts that ex-
tend through the flange.

Referring to Fig. 5, Thaveshown my inven-
tion in connection with a single-wheel-per-
stage turbine, wherein 25 represents a nozzle
that may be of the expanding or non-expand-
ing type, as desired. Situated in front of the
nozzle is a wheel 27, having working passages
28 formed near its periphery. The form of
this passage is similar to that described in
connection with the previous figures. The
fluid from this wheel is delivered to an in-
termediate 29, that is detachably secured to
a diaphragm 30, formed in the wheel-case. In
addition to acting as a means for receiving
fluid and changing its direction the interme-
diate also acts as a nozzle in that it gives to
the motive fluid a certain predetermined
amount of expansion. Each intermediate is
also provided with a water-receiving cham-
ber, which chamber connects with the work-
ing passage by slots 31. In the present fig-
ure the slots are on the opposite side of the
bucket from the observer. Hence they are
shown in dotted lines. The chambers of the
several intermediate buckets are connected
to the passage 32, and the latter is connected
to a pipe by means of which water is carried
to the outside of the wheel-casing.

Referring to Figs. 6 and 7, I have shown a
further modification of my invention wherein
the separator is formed as a separate part
and is applied to the buckets, which may re-
volve or not, as desired. 33 represents a
bucket which is formed integral with itssup-
port 34, and the upper end thereof is provided
with a tenon 35, by means of which the cover
36 can be secured in place. Covering the
front or working face of the bucket is a thin
sheet-metal plate 37, which may or may not
be detachable, as is desired. In the present
instance it is secured to the bucket by small
rivets 38. Between the plate and the main
body of the bucket is a collection-chamber
39, which corresponds in all respects to the
chamber 10 formed in the intermediates and
the chambers 22 in the wheel-buckets. The
plate is perforated at a number of points 40,
and in punching these plates the bur 41 acts
as a means for holding the plate away from
the front face of the bucket. A construction
of this kind is desirable because the faces of
the buckets that are cut from solid stock do
not have to be so finely finished and, again,
in case of wear the plates can readily be re-
newed. The chamber 39 registers with the
opening 42 in the bucket-cover, and owing to
the centrifugal action of the wheel the water
due to expansion and condensation is thrown
outwardly away from the working passage,
where it is collected by any suitable means.

Referring to Fig. 8, I have shown a further
modification of my invention wherein a nozzle
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43 of the non-expanding type is provided hav-
ing the usual bowl 44. A nozzle of this char-
acter imparts a greater or less velocity to the
steam, depending upon the difference in pres-
gure between the bowl and the shell or be-
tween adjacent shells. Manifestly when a
non-expanding nozzle is used the moisture
in the vapor due to the expansion is less than
where an expanding nozzle is used; but there
is still considerable moisture which it is de-
sirable tio remove from the motive fluid. In
connection with this type of nozzle I may ab-
stract the moisture fractionally by means of
separators formed in the intermediates or by
separators formed in the wheel-buckets. I
have shown, however, a slight modification
wherein a series of buckets 45 are provided
which act as separators for abstracting mois-
ture from the steam, but do not act to de-
liver it to the bucket-wheels, this being taken
care of by a series of passages or nozzles 46.
These nozzles may be of the expanding or
non-expanding type, as is desired. In con-
structions of this kind the passages 46 may be
formed in a diaphragm 47, and the support
48, carrying the buckets 45, secured thereto,
or the support 48 may carry the piece 47.

In Fig. 9 T have shown a further modifica-
tion of my invention wherein a separator is
applied to the nozzle 49, which may or may
not be of the expanding type, as desired. In
this case, however, as in those previously
mentioned, the abstraction of the moisture
from the motive fluid takes place while the
latteris flowing through the working passage,
it being understood, of course, that the work
done by the steam commences when it enters
the nozzle. Bolted or otherwise secured to
the discharge end of the nozzle is a piece 50,
containing one or more segmental working
passages 51 and a chamber 52, which com-
municates with the working passage by means
of small slits or openings 53. Water from
the chamber is carried away by means-of the
passage 54.

Where the separation is accomplished by
stationary means, the pressure of the fluid
stream is sufficient to blow the water out of
the chamber; but the openings 53 should be
small enough to prevent any appreciable
leakage of the motive fluid. Two nozzles are
shown in the present instance, but more can
be employed, if desired. The intermediates
55 are shown as being arranged to act as sep-
arators; but it is evident that I may use the
wheel-buckets for this purpose.

Referring to Iigs. 10 and 11, I have shown
a means whereby existing buckets can be ar-
ranged to operate in accordance with my in-
vention. This is accomplished by drilling
holes 56 in the bucket near the front face
and connecting said holes with the front face
by means of narrow slots 57. The upper end
of each bucket is provided with a small cham-
ber 58, into which the openings 56 deliver
their contents. The openings 56 and the
chamber 58 have the same functions and op-
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erate in.the same manner as the chambers
and passages previously referred to. The
buckets are provided with covers 59, and
formed in the covers and registering with the
chambers 58 are openings 60, through which
the water can be projected under the cen-
trifugal action of the wheel. ‘

My invention is shown in connection with
turbines designed to work with or without
condensers, and I desire to be understood as
including such uses in the appended claims.

In accordance with the provisions of the
patent statutes I have described the principle
of operation of my invention, together with
the apparatus which I now consider to repre-
sent the best embodiment thereof; but I de:
sire to have it understood that the apparatus
shown is only illustrative and that the inven-
tion can be carried out by other means.

‘What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. In an elastie-fluid motor, the combina-
tion of a working passage for the motive fluid
with means acting on the fluid in said pas-
sage while it is performing work for abstract-
ing the moisture therefrom.

2. In an elastic-fluid motor, the combina-
tion of a revolving wheel driven by the fluid
with a means acting on the fluid stream while
it is performing work for abstracting mois-
ture therefrom. .

3. In combination, a prime mover operated
by elastic fluid under pressure, with means
acting on said flnid two or more times in sue-
cession during the interval that it is perform-
ing useful work for abstracting the moisture
therefrom. '

4. In a prime mover operated by elastic
fluid under pressure, the combination of a
piston which is acted upon two or more times
in succession by the motive fluid, with means
acting on the finid when it is performing use-
ful work for abstracting the moisture there-
from,

5. In an elastic-luid motor, the combina-
tion of a working passage for the motive fluid,
with means acting on the fluid in said passage
two or more times in succession for abstract-
ing the moisture therefrom.

6. In an elastic-fluid turbine, the combina-
tion of a working passage composed of mov-
ing and stationary parts, with a means for
changing the direction of the fluid stream and
also separating the moisture therefrom.

7. In an elastic-fluid turbine, the combina-
tion of a working passage composed of mov-
ing and stationary parts, means for abstract-
ing moisture from the fluid asit passesthrough
said passage, and means for collecting the
moisture thus abstracted.

8. In an elastic-fluid turbine, the combina-
tion of a working passage which is subdivided
into a number of smaller passages with sepa-
rate means acting on the fluid as it passes
through each of the smaller passages for ab-
stracting the moisture therefrom.

9. Inan elastie-fluid turbine, the combina-

tion of a working passage comprising moving
and stationary parts, with means carried by
the stationary parts for changing the direc-
fion of the fluid stream and abstracting the
moisture therefrom.

10. In an elastic-fluid turbine, the combi-
nation of a working passage comprising mov-
ing and stationary buckets, means acting in
conjunction with the stationary buckets for
changing the direction of the fluid stream and
also for abstracting moisture therefrom, and
a conduit for drawing off water from said
means.

11. Ina prime mover, the combination of a
piston that is acted upon by the motive fluid
two or more times in'suecession, means for
receiving the fluid after it has once acted on
the piston and discharging it against the pis-
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ton a second time, and means acting on the -

flnid stream as it passes through the prime
moverfor abstracting the moisture therefrom.

12. In an elastic-fluid turbine, the combi-
nation of a bucket-wheel, a passage for dis-
charging fluid against the wheel, and cham-
bered receptacles which assist in conveying
the fluid and abstracting the moisture from
the fluid.

13. In an elastie-fluid turbine, the combi-
nation of a wheel, a passage for discharging
fluid against the wheel, and buckets each hav-
ing an external face that directs the motive
fluid in its passage through the turbine and
a chamber for collecting moisture from the
vapor.

14. In an elastic-fluid turbine, the combi-
nation of a wheel, a nozzle for discharging
fluid against the wheel, buckets for directing
the passage of motive fluid and abstracting
moisture therefrom, and means for collecting
the moisture from the buckets.

15. In an elastic-fluid turbine, the combi-
nation of a meauns for converting a certain por-
tion of the pressure of the motive fluid into
velocity, means for abstracting the velocity
fractionally, and means for separating the
moisture from the vapor during the period
that the velocity is being abstracted.

16. In an elastic-fluid turbine, the combi-
nation of an expanding nozzle, two sets of
buckets situated in front of the nozzle and co-
operating to fractionally abstract the veloc-
ity from the motive fluid, and a means acting
on the fluid while it is performing useful work
for abstracting the moisture from the elastic
fluid.

17. An elastic-fluid turbine having cham-
bered buckets between which the working
passages are formed, each of said buckets be-
ing provided with openings in its wall which
connect the working passages with the cham-
bers in the buckets.

18, As an article of manufacture, a bucket
for an elastic - fluid turbine, comprising a
curved wall for receiving motive fluid and
changing its direction, which wall is perfo-
rated, and a chamber which is in communi-
cation with said perforations.
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19. In an elastie-fluid turbine, the combi-
nation of a fluid-discharging passage, rows of
rotary buckets situated in front of said pas-
sage, chambered stationary buckets situated
between the rows of rotary buckets which
act as separators, and means for collecting
the moisture from the chambers of the sta-
tionary buckets.

20. in combination, a means for dividinga
body of elastic fluid into two or more streams,
with means simultaneously acting on the sev-
eral streams for separating the moisture from
the vapor.

21. Incombination, a means for dividing a
body of elastic fluid into two or more sepa-
rate streams, means for changing the direc-
tion of flow of the several streams, and means
acting on each of the streams for collecting
the moisture from the fluid.

22. In ecombination, a fluid- carrying pas-
sage, with means acting on the fiuid body
two or more times as it flows through the pas-
sage, for fractionally abstracting the mois-
ture therefrom.

23. In combination, a means for dividing a
body of elastic fluid into two or more streams,
with means acting on each of the streamstwo

741,773

or more times in succession, for fractionally
abstracting the moisture therefrom.

24. In an elastic-fluid motor, the combina-
tion of a fluid-discharging nozzle, a piston
which is acted upon by the fluid, means for
abstracting moisture from the fluid stream,
means for converting the velocity of the fluid
stream into thermal energy for superheating

_the fluid, and a second piston which is acted

upon by the superheated vapor. _

25. In an elastie-fluid turbine, the combi-
nation of an opening for discharging fluid
under high velocity, wheel-buckets situated
in front of the opening for abstracting a part
only of the velocity of the fluid stream, a
means for abstracting moisture from the fluid,
a means for converting the residual velocity
of the vapor stream into heat after it has left
the buckets, a second fluid-carrying passage,
and a bucket-wheel sitnated in front of the
passage. :

In witness whereof I have hereunto set my
hand this 12th day of December, 1902.

AUSTIN R. DODGE.

Witnesses:

EDwWARD WILLTAMS, Jr.,
ALEX. F. MACDONALD.
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