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UNITED STATES PATENT OFFICE. 
NORBERT RILLIEUX, OF NEW ORLEANS, LOUISIANA, ASSIGNOR TO SAML. 

V. MERRICK AND JOHN H. TOWNE. 

MPROVE MENT IN SUGAR-WORKS 

Specification forming part of Letters Patent No. 3,237, dated August 26, 1843. 

Io cull. Lvov, i ma? corvCe7'ra, 
Be it known that I, NORBERTIRILLIEUX, of 

New Orleans, in the parish of Orleans and 
State of Louisiana, have invented certain im 
provements in the method of evaporating and 
concentrating saccharine juices and sirups iun 
the manufacture of sugar, and which is ap 
plicable to the evaporation of other fluids; 
and I do hereby declare that the following is 
a full, clear, and exact description of said in 
provements. 2 ?? 

My invention consists of four leading im 
provements on tilne methods known, viz: 
The first improvement is in the manner of 

connecting a steam-engine with the evaporat 
ing pan or pans in such manner that the en 
gine shall be operated by the Steam in its pas 
sage to the evaporating pan or pans, and the 
flow of steam be so regulated by a weighted 
or other valve as to reach the Said pain or pains 
at the temperature required for the process 
that is to say, where the saccharine juice 
boiled-the steam at the same time having ac 
cess to the ball or evaporator without passing 
through the engine by the said valve, which 
is weighted or otherwise regulated to insure 
the supply of ste: n to the said pain or evap 
orator at the required pressure. 
The second improvement, is for the combia 

tion of the vacuum-pull or evaporato', (known 
as the “ IIoward Saccharine Evaporator,’’) in 
which the sirus are evaporated in acticato, with 
a pan or evaporator or boiler in which the sac 
charine juices are prepared to be transferred 
to the vacuum-pain or evaporator, and which 
;t the Sume time generutes the Vapor from tle 
Saccharine juiccs to Supplythe Vauculum panor 
pans with the required quantity of steam or 
vapor under suficient pressure and of a tem 
perature sufficiently high to produce ebullition 
il the vacuuunn-pan Ol' CevapOl'attOI'. 
The third improvement relates to an annelio 

ration of that kind of evaporator known as the 
“Champenoise column, and consists of an 
outer envelope to this column, by which I am 
enabled to adapt it to the condition of my sec 
old improvement. 
The fourt in impl"ovement is linehod of reg 

ulting the concentration of the sirup by means 
() : (li fift:"Genti:u tiller"'?n Commeter', whicl? indicates 
the degree of concentration of the sirup with 

out being affected by any change in the press 
ure under which the sirup is evaporated or 
concentrated, and also for an arrangement of 
such tilhermometer by which its range of auc 
tion up to a given point does not act on the 
regulator which governs the supply of the con 
centrated or non-concentrated saccharine juice, 
either of whicll will regulate the degree of con 
centration of the sirup. 

Having described the nature of my improve 
ments, I shall proceed to describe the con 
struction of the apparatus and the operation 
thereof by reference to the accompanying 
drawings, which make a part of this speci?i 
cation, and in which the letters of reference 
indicate the same parts in all the sections of the 
first improvement. 
The nechanism aliud apparattus under this 

head are represented in the accompanying 
drawings, in which Figure No. 4, IPlate 1, is an 
elevation of the steam boiler or boilers, steam 
engine, the evaporating-bans, and the connec 
tion of the three; and Fig. 1, IPlate 4, is a 
section of the engine with the steam-pipes 
which form the connection between the boiler, 
the engine, and the evaporating-pans. The 
main steam-pipe B from the boilers A' ex 
tends to the pan or evaporator A, and intro 
duces the steam in the false bottom, dll, and at a 
there is a branch pipe conducting to the cyl 
linder C of the steam-engine, and another at 
c, which connects with the eduction-valve of 
the engine, and between these two branch 
pipes, which are the induction and eduction 
pipes, the main steam-pipe B is provided with 
a loaded throttle or other valve, as at b, Fig. 
I, IPlate 4, and , lig. 4, Plate 1. By this ar 
angement, it will be evident that the engine 
can Only be Workel by tle pressure of the 
steam over and above that required for the pan 
or evaporator A, and as the steam cannot pass 
the weighted or tillrottle or other regulating 
alve, except it be of a higher pressure than is 
required to move the steam-engine, it passes 
through the pipe (t to the engine, and from 
thencethrough the cduction-pipe c to the false 
botton d of the pain, and all the additional steam 
that is required beyond that which passes 
through the engine goes directly through the 
eduction-pipe c and regulating-valves to the 
evaporating-pain. The difference between the 



pressure in the boilers A and the false bottom d 
will be the effective pressure exerted on the 
piston of the engine. Thus all the steam gen 
erated in the boilers A", except the small quan 
tity condensed, will be conducted and give out 
its heat to the pan or evaporator A. It is of 
course to be remembered that the pressure of 
the steamin the false bottom d, or ratheritstem 
perature, is to be regulated in the usual way. 
Should it be desired at any time to conduct the 
steam directly to the pan or evaporator A 
without working the engine, the valve b is 
closed, and the steam passes along the main 
pipe B", its pressure or temperature being reg 
ulated in any of the well-known methods. 
This arrangement is applicable to all kinds of 
boilers and evaporators. The throttle-valve 
in this arrangement can be connected with the 
governor of the steam-engine in manner well 
known to every engineer, and need not there 
fore to be described; but for this arrangement, 
or something substantially the same, the press 
ure of steam would be the same on both sides 
of the piston, which would prevent the opera 
tion of the engine of the second improvement. 
This improvement is represented by Plate 1, 
in which Fig. 1 is an elevation of the pans 
or evaporators, with their connecting-pipes, 
&c. Fig. 2 is a plan, and Fig. 3 a longitudi 
nal section, of the same; and Fig. 4, an eleva 
tion of the the whole apparatus connected 
with the steam-boilers, engine, and condenser. 
The pan A or evaporator is constructed with 
a double bottom, or by tubular boilers or any 
other form of vacuum sugar-pan, leaving a 
space, d, into which steam of the required 
pressure is introduced from a steam-gener 
ator through the steam-pipe B, there being a 
stop-cock or other valve, v', to regulate or cut 
of the steam when required. The peculiar con 
struction of this pan need not to be described, 
as it is only necessary to state that it should 
have two chambers-one for the Saccharine 
juice and the other below it for the steam 
the two pans or sets of pans, which may be 
sinuilarly constructed. The saccharine juice 
is introduced into the pan or evaporator Alby 
the pipe F, provided with a stop-cock, f, and 
there boiled by the heat of the steam intro 
duced in the double bottom d or other form, 
as before described, and the steam arising 
from the evaporation of the saccharine juice 
in this the first pan is employed to boil the 
concentrated juice or sirup in the second pan, 
13, by passing off from the pan. A through the 
pipe D to the double bottom d". The concen 
trated saccharine juice or sirup in the second 
pan, B, is boiled or evaporated in vacuo, after 
the manner of the well-known Howard pro 
cess, by connecting the upper part of the pan 
with a condenser and air-pump, E being the 
connection-pipe, G the condenser, and H the 
air-pump operated by the steam - engine or 
other power, and as these parts of the appa 
ratus are well known to every engineer, it is 
not necessary to describe them. The connec 
tion between the first and the Second palms, 

A B, is by a pipe, G', which passes through 
the double bottom of the former, where it is 
provided with a valve, I, opening inward and 
with the top of the latter, it being provided 
with a stop-cock, g, near its junction with the 
pan B, to regulate the supply of the concen 
trated saccharine juice to the second or vacu 
um pan. The operation of this part of the 
operation is very obvious. The pan B being 
exhausted by its connection with the condenser 
and air-pump, and the stop - cock of being 
opened, the saccharine juice, which has been 
concentrated in the pan A by the steam in the 
false bottom d, is forced up the pipe G' into 
the pan B by the elastic force of the steam gen 
erated from the saccharine juice, and after the 
sirup has been sufficiently reduced in the Sec 
ond or vacuum pan, B, it is drawn off through 
a pipe, H', which is provided with a weighted 
valve, I, opening inward, and having a lever 
and weight, n, the stem of the valve passing 
down through a pipe, which connects the 
double bottom. These pans are provided with 
man-holes, a glass gage or indicating-tube, K, 
to indicate the level of the juice, blow-cocks 
JJ, to expel the air from the double bottom, 
thermometer and ebullition-gage O Lu, and 
pipes m, n, to discharge the water produced by 
the condensation of the steam in double bot 
toms or steam-chambers did. 

Another method of applying this my sec 
ond improvement is represented in the same 
plate, in which Fig. 5 is an elevation, and Fig. 
6 a plan. In this modification the saccharine 
juice, instead of being concentrated by steam 
of a pressure equal to or greater than the at 
mosphere, which at the same tinue generates 
the steam from the saccharine juice to boil the 
sirup in the vacuum-pan, is concentrated in 
a boiler heated by fuel in the usual man 
ner of a steam-boiler. By reference to the 
drawings it will be seen that all the connec 
tions in this modification are substantially 
similar to the first, except in form and the 
application or substitution of a common steam 
boiler for the first pan, A, in the first-de 
described modification. The boiler . A and 
vacuum-pan B, under this modification, are 
represented as cylindrical; but under either 
of the modifications any form can be adopted 
in the judgment or fancy of the constructer. 
The supply pipe F is provided with a float and 
valve, ii, to regulate the supply of saccharine 
juice. The float i rests on the surface of the 
saccharine juice, and is attached to the lever 
of the valve i, which governs the aperture of 
the feed-pipe, so that when the saccharine 
juice rises too high the float is elevated and 
closes the aperture, which stops the Supply, 
and when it sinks too low the float, following 
it, opens the valve, and thus regulates the 
???ply. 
The degree of concentration of the sirup in the pan B may be regulated by an apfaratus 

attached to the pipe G, that conveys the con 
centrated saccharine juice from the boiler or 
pan. A to the pan B, which apparatus acts by 
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the specific gravity of the sirup in the follow 
ilig nunan iner, viz: The reduced sirup is regu 
larly disclarged from the pan.B by a pipe, II, 
which leads and discharges into a vessel, I, 
provided with what is well known as a “level' 
tube, through which the sirup is discharged 
into a double-bottoned pan, K, after it reaches 
a certain height in the vessel. This double 
bottomed pan K is heated by vapor from the 
boiler A, and in it the sirtup is further reduced 

. ad prepared for casting into form. The ves 
sel I is hung by journals to a bent lever, k, 
and by rols or chains to the lever of a valve, 
l, in the conducting-pipe G', that supplies the 
pan B with the concentrated saccharine juice. 
The weight om the bent lever is so regulated 
with reference to the specific gravity of the 
quantity of sirup which the vessel I can con 
tain and to its connection with the feed-valve 
in the lipe G' as to open the valvel when the 
specific gravity of the sirup becomes too great 
and to close it when its specific gravity is not 
sufficient. In this way it is evident that the 
degree of concentration of the sirup can be 
regulated with the most perfect accuracy. 
This method of regulating the supply of con 
centrat('l sa(clarine juice and of insuring the 
discharge of the sirup at the point of concen 
ti'altio required I intend to secure by a sep 
uratic patent, as I shall claim under this pat 
ent another method of effecting this object. 
Of the third improvement: This improve 

ment is represented in Plate 2 of the accom 
panying drawings, in which Fig. 1 is a longi 
tudinal elevation; Fig. 2, a plan; Fig. 3, a 
transverse elevation, representing the con 
(lenser in section; Fig. 4, a longitudinal sec 
tion of the vacuum-evaporator; Fig. 5, the 
samme of the pressure-evaporator, and Figs. 6, 
7, S, 9, and 10 separate parts in section. As 
the two evaporators are similarly constructed, 
it will only be necessary to describe the con 
struction of one of them and the manner of 
connecting the two. 
• The tipparatus known as the “Champenoise : 
column, on which my said third improvement 
is based, consists of a vertical metallic col 
umn, A', the upper end of which is dome 
shaped or semi-spherical. “ Within this col 
unin there is a steam-pipe, D', extending from 

i tle base of the column to within a short dis 
tance of this top, through which steam is ad 
mitted to the inside of the column to heat it 
to the required temperature. The saccharine 
juice or sirup is discharged on the semi-spheri. 
cal top ordone of this colunn, and in pass 
ing down is evaporated; but by this arrange 
anent it is evident that the evaporation ninust 
take place under the pressure of the atmos 
phere, and that, thus constructed it is not ap 
plicable to the Howard process of evaporation 
in vacuo, which is highly important in the con 
ccnration (f sirups. I have thereore so im 
proved this a paratus as to bring it within 
the contlitions of the Howard process; and lily 
second recited improvemeut—viz., tlhe em 
ployment of an evaporator which Works at or 

albove the pressure of the atmosphere, in com 
bination with a secoid, which evaporates in 
'acuo, the steam for leating the second being 
supplied from the first by the evaporation of 
the saccharine juice, and hence I have to em 
ploy two such columns. The column is rep 
resented at A, Fig. 5, and the inner steam pipe which it (nyclops is represeited at ID, 
Fig. 4. - 
My iniprovement consists simply in envelop 

ing this column with an outer casing, as at A 
B. The two evaporators being tuus constrdíct 
ed and enveloped by an outer casing, it re 
maius simply to describe the manner of con 
necting then with each other abad with tle 
boiler and condenser, and also the manner of 
supplying the saccharine juice to the first and 
tho conceitrated jnice to the second. The 
main steam-pipe G communicates with the ver 
tical steam-pipe D within the first column, A, 
through a passage, R, in the base; and the sac 
charine juice is introduced and discharged onto 
the top or dome of this column. A by the pipe 
F, which is connected with a bifurcated pipe, 
at, that turns in a collar or stuffing-box in the 
upper end of the outer casing, and is made to 
rotate, to insure the regular diseharge of the 
juice, by miter-wheels on the shaft of the bi 
furcated pipe, and a horizontal shaft, o, that 
receives motion from the steam-eingine or other 
first mover, the shaft and pipe being provided 
with stuffing-boxes to prevent the escape of 
steam. The saccharinejuice, being thus equally 
distributed on the dome of the column, runs 
down to the hottom, and, in passing over the 
surface heated by steam, as before described, 
is sufficiently evaporated or concentrated to be 
transferred to the other column, where it is 
further evaporated in vacco. It is then forced 
out by the pressure of the steam generated from 
the juice in concentrating it through the pas 
sage win the base of the column, (see Fig. 8,) 
wlhlich communicates with the top of the vac 
uum-evaporator B by means of the connecting 
pipe G; and it is there discharged on the top 
or dome of the column B in the same manner 
and by the same meansas the saccharinejuice 
is delivered on the first column, except that in 
the latter the miter-wheels, &c., to rotate the discharge-pipe are outside of the surrounding 
case at p, The steam or vapor from the sac 
charine juice in the evaporator A passes off 
through the pipe D, enters the base of column 
B' at R, up the pipe D, and is discharged at 
the required temperature near the upper part 
of the column. The upper part of the evapo 
rator B communicates by the pipe E with the 
condenser Q. of any construction; but the one 
represented in the drawings is made after the 
manner of the well-known Hale condenser, and 
therefore needs not to bé described. It is of 
course understood that the condenser is pro 
vided with an exhausting or air pump. The 
evaporators A. and B may be provided with a 

: glassg?ge, S, to indicate the level of the saccha 
rine juice and sirup, and with a thermometer 
and steam-gage. The water or condensed va. 

  



IB, through the aperture ic, into the vessel H, 
regulate the bake or concentration of thesirup, 

... and the pipe discharging into the pan K; and 

face of the columns A and B. 

to govern the bake or concentration of the 

fications in. Plate 3, and the manner of ap 

the description of mythird improvement; but 
plying it is only given as an exemplification, 
for it çan be variously applied without chang 
ing the character of this invention---ais, for in 

to regulate the concentration of the sirup in 

: When applied to govern the supply of juice 

greater supply of saccharinejuice to the first, 

last the discharge from the last should be reg 

• to the second. The object to be obtained is to 

tration. In the vessel H, Plate 2, through 

por is disclarged from tlue base of column A' . 
througll an aperture, i, (represented by dotted 
lines in Fig. 8,)and from the column B through 
the aperture, Figs. 6, 7, and 9, each of which 
communicates with its appropriate pipe, in and 
m. The sirup passes out from the evaporator 

that cointains a differential thermometer to 

and from the vessel it is discharged into the 
double-bottom paun K, already described, by a 
rotating cock, X, known as the “rotating feed 
ing-cock.” This cock hasa chamberor cham 
bers in it, which, as it rotates, is alternately 
presented to the pipe leading from the vessel H. 

in this manner, for each chamber in the cock, 
at each rotation, a measure of sirup is dis 
charged. Motion is given to this cock by the 
vertical arbor Y, which is geared with the hori 
zontal shaft p, that communicates motion to 
the discharge-pipe u in the evaporator B. A 
pipe, L, extends from the main steam-pipe C 
to eaeh, of the evaporators A and B, for the 
purpose of admitting steam to cleanse the sur 

Of the fourth improvement: The manner 
of constructing the differential thermometer. 
sirup under the head of my fourth improve 
ment is represented under its various modi 
plying it to the apparatus is represented in 
Figs. 1, 2, 3, and 6 of Plate 2, referred to in 
it is to be understood that this manner of ap 

stance, it is imamaterial whether the applica 
tion of it be made to govern the supply of the 
saccharine juice to the first evaporator, A, or 
to the second, B, from the first, as the object is 
the last evaporator B, and it is immaterial 
whether this is effected by one or the other. 

to the first evaporator, then the sirup should 
be regularly discharged from the last, for when 
the regulator indicates the concentration to be 
too great, the valve is opened, which admitsa 
which is forced by the pressure of the steam 
into the second the moment it has reached the 
botton of the column, and when applied to 
regulate the discharge from the first to the 
ular, and the supply of the saccharine juice to 
the first should be regulated by a self-feeding 
apparatus or by hand, so as to make the Sup 
ply correspond with the transfer from the first 
increase the supply from the first to the last 
evaporator when the thermometer indicates 
the concentration to be too great, and to. 'C- 
duce it when it indicates insufficient concen 

which the sirup passes after it has been dis 
charged from the second evaporator, B, is 
placed a differential thermometer, constructed 
in the manner represented by Eigs. 5, 6, 7, 
and 8, Plate 3. . A stem, A, projects from the 
botton of this vessel H, to which is attached 
a metallic volute thermometer, B, composed 
of two plates of metal of different dilatation, 
soldered or otherwise firmly fastened together 
along their whole length. To the outer end 
of this volute is attaclhed a bar of metal, H, 
and to this bar is also attached the outer end 
of another and similar metallic thermometer, 
E, the inner end of which is attached to a ver 
tical spindle, I. The lower end of this spindle 
rests on the standard A, and its upper endis 
provided with an index-plate, K, with holes 
in its upper surface, and it is there connected. 
withi the spindle of the regulating or throttle 
valve W. in the supply-pipe F, the lower cnd 
of the valve-spindle having a lever, and pin 
L to take into the holes or the plate K, and 
thus establish the conncction between the ther 
mometer and regulating-valve; which can, by 
the index-holes and pin, be adjusted to any 
range of température required for the concen 
tration of the sirup. The lower half, B, of 
this thermometer. is always innersed in the 
sirup as it is discharged from the evaporator 
B, and the upper half, E, is acted upon only 
by the vapor arising from the said sirup. 

It is a well known law that as the density . 
of a fluid increases so does the difference be 
tween its temperature and that of the vapor 
arising therefrom also increases, and this dif. 
ference at any given temperature and density, 
under all pressures, is à constant number; but 
the temperature of the two varies with the 
pressure, and as the sirtup is concentrated in 
a vessel connected with a condenser exhausted 
by an air-pump, the pressure will necessarily 
change with the change of pressures, and this 
change takes place without affecting the de-- 
gree of concentration of the sirup, but does 
change its temperature, so that simple ther 
mometers could not effect the object in view, 
which is to regulate the degree of concentra 
tion; but as the difference between the temper 
ature of the sirup and its vapor is a constant 
number at all degrees of concentration, runnihg 
through every degree of pressure, it is evident 
that the range of pressure in the condenser or 
any vessel in connection therewith will not 
affect the differential thermometer, which in 
dicates only a change in the difference of the 
temperature between the two, which change 
in the said difference also indicates a change 
in the concentration of the sirup. It is there 
fore immaterial in what manner these differ 
ential thermoneters are constructed or in. 
what manner they are applied to regulate the 
supply of saccharine juice or the discharge of 
the concentrated juice or sirup. Figs. 9, 10, 
11, 12, and 13 represent, different methods of 
constructing diferentialthermometers and dif. 
ferent methods of applying them to this pur 
pose. They may operate either by the expan 
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Sion of metals or fluids. Iffluids are employed, 
a greater range may be given to the follower 
or piston by constructing the pipes in any of 
the forms represented in Fig. 11. 
As the thermometer is attached to a regul 

lating-valve, it is important so to construct it 
that all its range up to a certain point should 
not act on the valve. Forthis purpose I con 
struct them in the manner represented in Figs. 
12, 13, and 14. The fluid or semi-fluid of 
which the thermometers are composed is put 
in the cylinders C F C F, and to each of these 
is fitted a piston on which the expanding fluid 
is to act. In the modification, Fig. 12, the 
cylinder C F is provided with a vessel, m, into 
which is fitted a follower, m, pressed down by 
a spiral or other spring, S', on its stem, and 
as it requires less force to contract this spring 
than it does to operate the regulating-valve, 
all that part of the dilatation which takes place 
before the valve should be acted upon acts on 
the follower m, and when that has reached the 
limit of its range, then of course the valve is. 
acted upon. In the modification, Fig. 13, in 
stead of the additional vessel m, the piston m' 
is attached to the connecting-rod g by a spring, 
which yields to all the dilatation that takes 
place before the instrument should act on the 
ValvC. 

Fig. 14 represents the manner in which the 
piston-rods of act upon the cog-wheel r, at 
tached to the differential levers on the spindle 
ut of the arm I, that communicates by the rod 
X with the regulating-valve. 

It is to be remarked that the rods g g are to 
be provided with springs to force back the pis 
tons when the fluid or semi-fluid contracts, 
and that these springs are to be of such force 
as not to be acted upon until after the small 
springs s are entirely contracted. 

Having fully described the principle or char 
acter of my improvements and the manner of 
constructing the apparatus and of operating 
with the same, I shall proceed to point out 
what I claim as my invention and desire to 
secure by Letters Patent. 
I am aware that the escape steam from a 

steam-engine has been variously applied to 
economize fuel, and therefore it is to be under 
stood that I do not claim this as of my inven 
tion under the head of my first improvement. 
I am also aware that the vapor arising from 

a fluid submitted to the action of heat for evap 
oration or concentration has been conducted 
to other vessels to assist in heating them, and 
therefore it is to be understood that I do not, 
under the head of my second improvement, 

claim this as of my invention; and I am also 
aware that a single thermometer has been ap 
plied to regulate the supply of water to saline 
baths whenever, by concentration, it exceeds 
in its boiling temperature the desired degree 
of temperature, as this has been long since 
proposed by Dr. Ure; and I do not, therefore, 
under the head of my fourth improvement, 

| claim às my invention the application of a 
thermometer to regulate the supply of liquids 
to evaporating-vessels; but 
What I do claim as my invention, and de 

sire to secure by Letters Patent, is as follows, 
WZ w 

1. Under the head of my first improvement, I 
claim the employment of a weighted throttle 
or other regulating valve in the main steam 
pipe leading from the boiler to the evaporat 
ing pan or pans and the steam-engine, which 
valve shall be situated between the induction 
valve of the engine and the evaporating pan 
or pans, for the purpose and in the manner 
described. 

2. Under the head of my second improve 
ment, I claim a vacuum pan or pans-that is 
to say, an evaporating pan or pans connected 
with a condenser-in combination with an 
evaporating pan or pans, or boiler, in which 
the saccharinejuice or other fluid is evaporated 
under a pressure lower, equal to, or greater 
than the atmosphere, which last-mentioned pan 
or pans, or boiler, prepares the saccharine juice, 
&c., from the vacuum pan or pans, and at the 
same time supplies the necessary vapor from 
the saccharinejuice, &c., to complete the evap 
oration or concentration of the sirup, &c., in 
the vacuum pan or pans, as fully described 
above. 

3. Under the head of mythird improvement, 
I claim surrounding the evaporating-column, 
known as the “ Champenoise” column, witlu 
an outer column or jacket, by which I am en 
abled to adapt it to the condition of my second 
recited improvement, as described. 

4. Under the head of my fourth improve 
ment, I claim the employment of a differential 
thermometer to regulate the concentration of 
the sirup, in the manner substantially as here. 
in described. 

5. The so constructing the differential ther 
mometer that all the range of its action up to. 
the point desired shall not act on the regulat 
ing-valve, as described. 

w N. RILLIEUX. L. s. 
Witnesses: 

GEO. GRISCOM, 
JOSEPEI GREER. 


