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To all, Luhon, it inctly (to ice 77 : 
Be it known that I, FRED E. YoUNGs, of 

Pittsburg, in the county of Allegheny and 
State of Pennsylvania, have invented a new 
and useful Improvement in Proportional Me 
ters, of which the following is a full, clear, and 
exact description, reference being had to the 
accompanying six sheets of drawings, form 
ing part of this specification, in which 

Figure 1, Sheet 1, is a vertical section of 
my improved proportional meter. The other 
figures of the drawings show a meter embody 
ing my invention, but having parts somewhat 
differently constructed and arranged. Fig. 
1, Sheet 2, is a top plan view of the meter, the 
top being removed to disclose the interior 

Fig. 2, Sheet 3, is a vertical section 
on the line II II of Fig. 1. Fig. 3 is a partial 
section on the line II II of Fig. 1, showing the 
valve 5 closed. Fig. 4, Sheet 4, is a partial 
detail view on an enlarged scale, illustrating 
the valve 20 and its operating mechanism. 
Fig. 5 is a vertical section on the line V V of 
Fig. 4. Fig. 6, Sheet 5, is a horizontal sec 
tion on the line VI VI of Fig. 2. Fig. 7 is an 
enlarged vertical section on the line VIIWII 
of Fig. 6, showing the balanced valve 9. Fig. 
8, Sheet 6, is an enlarged plan view of the 
proportional valves 21 and 22. Fig. 9 is a 
vertical section on the line IX IX of Fig. 8. 
Fig. 10 is a side elevation of said valves. Fig. 
11 is a cross-section on the line XIXI of Fig. 
S. Fig. 12 is a cross-section on the line XII 
XII of Fig. 8. Fig. 13, Sheet 2, is a detail 
view showing in plan view and in longitudi 
inal Section the coupling between the propor 
tional lever and the stem of the valve 20. 
Fig. 14, Sheet 2, is a detail view taken on sec 
tion-line XIV XIV of Fig. 4. 

Like symbols of reference indicate like parts 
in each View. 

45 

Myinvention relates to an improvement in 
that class of meters known as “proportional’ 
meters, in which the fluid to be measured 
(gas or liquid) is divided into currents bear 
ing a known ratio to each other, the larger 
current passing to the delivery-pipe unmeas 
ured, while the smaller current passes through 
a tally-meter, where its volume is measured 
and indicated. 

... the measured and unmeasured portions be 
The ratio in Volume between 

... ing known, the volume of the whole is de 

terminable by a simple process of calculation. 
The portion of gas which passes through the 
tally-meter loses a part of its pressure in op 
erating the parts of the tally-meter, so that 
in its exit therefrom it is at less pressure than 
the unmeasured portion of the gas. This loss 
of pressure is variable, changing with the dif 
ferent conditions of pressure and volumes of 
gas flowing through the meter. It is there 
fore necessary, in order to secure accurate re 
sults, to employ regulating mechanism which 
reduces the unmeasured portion of the gas to 
the same pressure as the measured portion 
before these two currents unite and pass to 
the delivery-pipe. Such mechanism prefer 
ably consists of a diaphragm acted upon on 
one side by the pressure of the gas-current 
passing to or from the tally-meter and on the 
other side by the pressure of the unmeasured 
current of gas. Examples of meters of this 
class are illustrated in my prior patents, Nos. 
412,824 and 413,121, dated October 15, 1889. 
In such meters as heretofore constructed the 
gas has been divided into but two currents, one 
of which passes through the tally-meter, while 
the other is unmeasured, and although this 
construction answers well enough in meters 
designed for light work, in which the ratio be 
tween the unmeasured and measured volumes 
is small, there are practical difficulties in its 
application to meters in which such ratio is 
very large. For example, Suppose a propor 
tional meter having a capacity of One hundred 
thousand feet per hour combined with a tally 
meter having a capacity of only sixty feet per 
hour. In order to establish an equilibrium 
of pressure between the two gas-currents in 
such meter, it is necessary to employ a very 
large balanced valve, and the extent of stroke 
required to open or close it completely would 
cause so great displacement and require such 
a volume of gas to move the regulating-dia 
phragm that in case of a suddenly-increased 
demand on the proportional meter the Vol 
ume passing through the tally-meter would 
greatly exceed its capacity and Would be apt 
to injure it, so as to unfit it for use. I have 
invented a method and means by which this 
difficulty can be obviated and which enable 
the use of proportional meters of Very great 
capacity and render it possible to measure 
large volumes of gas with the same degree of 
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accuracy that is attained in measuring small 
volumes in the ordinary meter. This method 
consists in dividing the gas into three or more 
streams of successively greater volume. The 
smallest volume is passed through a tally 
meter, while the others may be unmeasured, 
and each volume of gas is employed to regu 
late the pressure of the next larger one. 
Thus suppose the gas is divided into three 
streams and that the volume of the largest is 
forty-nine times larger than the volume of 
the other two, while the second volume is 
thirty-two and one-third times larger than 
the smallest volume which passes through the 
tally-meter. In such case the small tally 
meter current is quite capable of operating 
the diaphragm controlling the valve which 
regulates the second volume of gas without 
danger to the parts of the meter, while the 
second Volume is ample to regulate the largest 
Volume. In the case supposed, which is made 
(quite practicable by my invention, the meas 
ul red and unmeasured volumes are in the 
ratio of one to sixteen hundred and sixty-six 
and two-thirds, a ratio altogether impossible 
to be maintained in any proportional meter 
heretofore known to me. Within the princi 
ple of my invention it is possible also to con 
struct a meter in which the gas is divided 
into foll 1 or more currents, each of succes 
sively greater volume and each serving to 
regulate the pressure of the next. 
MIy invention consists, broadly, in the 

method above indicated, also in the appara 
tus by which it is practiced, and in certain 
features of construction of the parts of the 
apparatus, as hereinafter described, and con 
cisely Sulm marized in the claims. 

I shall now proceed to describe my inven 
tion, so that others skilled in the art to which 
it pertains may make and use the same. 

lig. 1" shows a proportional gas-meter em 
bodying my invention in which the various 
chalmbers and Valves are arranged symmet 
rically in a rectangular case, so that all the 
parts are illustrated clearly in a vertical sec 
tional view. A meter so constructed is op 
erative and efficient, and because of the sim 
plicity of its construction I shall first describe 
my invention generally with reference thereto 
and shall then describe it with reference to 
the modified construction shown in the other 
figures, in which the parts, though for the 
most part similarly constructed, are some 
what differently arranged. The meter shown 
in the last-mentioned figures is contained in 
a cylindrical case and is the preferred form 
of my invention, for although apparently more 
complicated it is mechanically easier to coll 
Stl’llot. 
In Fig. 1", 2 is the inlet-pipe of the propor 

tional meter, and 3 the inlet-chamber. 4 is the 
chamber into and through which the largest 
volume of gas passes. 5 is a balanced valve 
which controls the inlet to said chamber, and 
6 is a movable diaphragm which forms the 
whole or part of one of the walls and is con 

nected with the balanced valve by a Suitable 
connection 7. S is the chamber through which 
the smaller volume of gas passes, and 9 is a 
balanced valve which controls the passage of 
gas thereinto. The gas in this chamber acts 
on the diaphragm (3 with a pressure opposite 
to that exerted by the gas in the chamber 4, 
and also acts on a diaphragm 10, which by 
means of a suitable connection 11 is joined 
to and operates the valve 9. 12 is the usual 
tally-meter, through which the smallest vol 
ume of gas passes. 1314 are pipes leading to 
and from the tally-meter, and 15 is a chamber 
communicating with the pipe 14 and so situ 
ated relatively to the diaphragm 10 that the 
gas therein shall exert on the diaphragm a 
pressure opposite in direction to that exerted 
thereon by the gas in the chamber S. 16 is 
the outlet-chamber, which by means of Slit 
able ports 17 JS 19 is connected with each of 
the chambers 4, S, and 15. These ports or the 
valves controlling them are proportioned in 
area relatively to each other, so as to permit 
the largest volume of gas to pass from the 
chamber 4, a smaller volume to pass from the 
chamber S, and a still smaller Volume to pass 
from the chamber 15. They are controlled by 
valves 20, 21, and 22, which may be made 
integral with each other and are adapted by 
their motions to close their respective ports 
proportionately. These valves are operated 
by a diaphragm 23, which is acted upon by 
the gas in the chamber 4 and is connected 
with the valves by levers 24 in such manner 
that the gas-pressure in said chamber shall 
tend to open them. This diaphragm is weight 
ed so that the pressure in the outlet-chamber 
16 shall be less by a known loss of pressure 
than the gas in the chambers 4, 8, and 15. 
The operation of the meter when thus coln 

structed is as follows: The whole volume of 
gas enters the meter at 2 and is there di 
vided into three streams, of whicll the 
greatest in volume passes through the port 
controlled by the valve 5, the next greatest 
passes through the port controlled by the 
valve 9, and the smallest, which bears a 
known ratio in volume to the sum of the 
volumes of the other two streams, passes 
through the pipe 13 to the tally-meter, by 
which its volume is measured and indicated, 
and thence through the pipe 14 to the cham 
ber 15. A certain amount of pressure of the 
smallest volume is lost in the work of oper 
ating the tally-meter, so that the gas in the 
chamber 15 is at a less pressure than the gas 
in the inlet-chamber 3. It is the function of 
the diaphragms 6 and 10 and the valves 5 
and 9 to maintain a constantly equal pres 
sure of gas in all the chambers 4, 8, and 15, 
so that the difference in the volume of the 
currents passing through the ports 17, 18, 
and 19 shall be due only to the difference in 
the area of said ports and not to any differ 
ence in the pressure of the gas or fluid pass 
ing through them. If, for example, the gas 
in the inlet-chamber 3 has a pressure of ten 
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inches and if in passing through the tally 
meter it loses one inch, so that its pressure 
in the chamber 15 is nine inches, this pres 
sure exerted on the diaphragm 10 tends to 

5 open the balanced Valve 9 and admits a cur 
rent of gas Sufficient to maintain in the cham 
ber 8 an equal pressure of nine inches, by 
which the diaphragm is balanced. In like 
manner the gas in the chamber 8 acts on the 

Io diaphragm 6, and by reason of its connec 
tion with the balanced valve 5 maintains in 
the chamber 4 the same pressure (nine inches) 
as in each of the other chambers. This 
method of controlling the pressure of the 

15 largest volume of gas by means of the action 
of an intermediate multiple is of remarkable 
efficiency and is claimed by me broadly here 
in. It permits the ratio between the larger 
unmeasured volumes of gas and the meas 

2O ured Volumes to be very large without im 
pairing the efficiency of the apparatus or en 
dangering the tally-meter. From the cham 
bers 4, 8, and 15 the gas passes through the 
ports 17, 18, and 19 to the outlet-chamber, 
and as these ports are provided with valves 
controlled by the weighted diaphragm 23, the 
gravity of Which tends to close them, a defi 
nite and equal reduction in pressure of each 
volume is caused in passing through the 

3o ports, and the area of opening of each of the 
latter is caused to vary proportionally to the 
variation in Volume of the gas passing through 
the meter. By thus reducing the pressure of 
the gas in its passage to the outlet-chamber 

35 the Variation in the ratio between the vol 
umes of the measured and unmeasured por 
tions of the gas, which may be caused by de 
fective operation oradjustment of the valves 
5 or 9, is reduced to such a small degree as 

4o not to affect appreciably the practical effi 
ciency of the apparatus. The reason of this 
is explained in the specification of a prior 
patent, No. 413,121, granted to me on Octo 
ber 15, 1889. 

45 I desire it to be understood that so far as 
the broad claim for the method of operating 
the meter is concerned, my invention is not 
limited to the employment of apparatus of 
the precise nature described, since with proper 

50 changes of construction and form of the parts 
the same method may be applied to the opera 
tion of proportional meters of other varieties. 

I shall now describe the construction of 
meter shown in Figs. 1 et seq., in which like 

55 reference-Symbols are used to designate the 
parts as in Fig. 1. The parts of the appa 
ratus, including the tally-meter 12, are set 
in a cylindrical case, their relative arrange 
ment being shown clearly in the drawings. 

6o The balance-valve 5 (shown as a circular 
metal disk) is set directly above the inlet 
chamber 3, between it and the chamber 4, 
and is connected with the diaphragm G by a 
lever 50 and a hollow stem 7, which is closed 

65 and is fixed to the diaphragm at one end and 
at the other end is provided with a shoe 51, 
which rests upon an enlarged head of the 

2 5 

lever 50, whose end is of circular arc and fits 
against a correspondingly-shaped portion of 
the side of the shoe. The connection be- 7o 
tween the stem and lever is made by a pin 
and roller and slot 52, so that as the dia 
phragm moves the stem it will also swing the 
lever and rotate the valve and that in every 
position of these parts the stem shall be sup- 75 
ported by the lever and shall move in a 
straight line, Figs. 2 and 3. To support the 
diaphragm and the other end of the stem 50, 
I employ a fixed tube 53, closed at the outer 
end, which enters the tube 7, and an anti- 8o 
friction-wheel 54 is journaled to the dia 
phragm and bears on the rod, so as to trans 
mit to the latter the Weight of the diaphragm 
and of the stem 7. The wheel projects through 
the diaphragm and on the side next the 85 
chamber 4 is inclosed in a box or casing 55, 
which prevents passage of gas from one side 
of the diaphragm to the other. 

In Fig. 2 the valve 5 is shown when open, 
and in Fig. 3 it is shown closed. The ar- 9o 
rangement of this valve is peculiar and con 
stitutes one of the items of my invention. 

Heretofore, even in apparatus requiring 
great accuracy of operation, balanced butter 
fly-valves have been arranged without spe- 95 
cial reference to the shape of the casing of the 
valve, it being supposed that if the valve 
disk itself were balanced evenly on its bear 
ings it would not be affected by the flow of 
the gas no matter what the shape of the case. 
This may be true enough for SOme purposes, 
but for a proportional meter the valve must 
be so perfectly balanced that even when 
hung to swing with as little friction as possi 
ble it will be entirely static in any position it 
may be placed no matter what the pressure or 
volume of the gas passing through it. 
In the ordinary construction of balanced 

valves this is not possible, but in the form 
here shown it is accomplished to a very nice 
degree. The distance of the seating edge 62, 
Figs. 2 and 3, of the valve - case from the 
inside of the valve-case at 63 is made about 
one-half of the radius of the Valve-disk. 
When thus constructed, there is no position 
in the swing of the valve where the distance 
from the valve-disk to the seating edge of the 
valve-case is not less than its distance from 
the inside of the case at 63. The clearance 
space is thus always greater than the amount I2O 
of opening of the valve. A like amount of 
clearance-space must be allowed on the out 
side of the valve on the opposite side of the 
pivot or shaft carrying the valve-disk. A 
valve of this construction may be placed be- 1 25 
tween flanges in a line of pipe and will be 
perfectly balanced under all conditions of 
flow, and it is this construction that I intend 
to claim broadly. 
From the inlet-chamber 3a, passage 3'leads 130 

to the tally-meter 12 and to the balanced 
valve 9, Figs. 2, 3, 6, and 7. The tally-meter 
may be set directly in the passage and an 
opening provided in it for entrance of the 
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The pipe 14 extends from the delivery gaS. 
side of the tally-meter to the passage 15 and 
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is provided with a suitable cock 25. The 
passage 15 extends horizontally, as shown in 
Fig. 6, and thence upwardly, as shown in 
Fig. 2. The balanced valve 9, instead of be 
ing a butterfly-valve, as in Fig. 1, is illus 
trated as a double puppet-valve having two 
conoidal valve portions 9' fixed to a stem 26 
and adapted to control opposite ports, as 
shown in Fig. 7. The stem is secured to the 
diaphragm 10 and may be supported on 
antifriction-rollers 27. The valves 9' are 
preferably so shaped that at every position 
a longitudinal movement of the stem shall 
produce a definite change of constant degree 
in the area of the ports which they control. 
The diaphragm 23 between the chambers 

4 and 16 is fixed to a vertical rod 28, which 
moves in suitable guides 29 and is connected 
by links 30 and lever 32 to a cross-shaft 33, 
to which the lever 32 is keyed. This shaft 
is connected by crank-arms 34 and links 35 
to a cross-head 36, adjustably secured by 
bolts 37 and slotted connections to the valve 
20, which slides over and controls the port 
17, one side of which is preferably made of 
triangular form, in the manner and for the 
reasons described in my prior patent, No. 
412,824, and the modifications in construc 
tion indicated in the specification of that 
patent with reference to this valve and to 
the other proportional valve may be applied 
to the meter of the present application. 
The other slide-valves 21 and 22, though 

connected together, are not fixed to the valve 
20 in the manner illustrated in Fig.1°, but are 
remote therefrom, being situated in proper 
position to control the ports 18 and 19 at the 
ends of the passages S and 15. The construc 
tion and operative mechanism of these valves 
21 and 22 are shown in Figs. 1, 2, and 4 and in 
the figures on the sixth sheet of the drawings. 
The apertures in the valves 21 and 22, 

which control the ports 18 and 19, are prefer 
ably triangular in form, both being of about 
the same altitude, but having bases of dif 
ferent lengths. The valve 22 consists of a 
metal frame having a ground valve-face 
adapted to slide over and to close or open 
its port and having a cross-bar 44 and a lon 
gitudinally-projecting bar 38, with upwardly 
extending forked pieces 39 situated in line 
with each other and fitted on a guide-rod 40. 
The valve 22 is situated in line with the valve 
21 and is attached to a frame comprising 
slide-shoes 41 and a cross-bar 42. This frame 
is connected with the frame of the valve 21 
by a flexible connection consisting, prefer 
ably, of flat leaf-springs 43, attached to the 
cross-bars 42 and 44 and extending between 
them at a plane or as near the plane of the 
faces of the slide-valves as possible. 
45 is a bowed spring which has a bearing 

against the guide-rod 40 and on the valve 
frames and tends to press both valves to their 

583,107 

by a stem 46, connected to the valve 22, as 
shown in the drawings, and as the valve is 
moved longitudinally its connection with the 
valve 21 causes the latter to move in unison 
with it. By reason of the flexible nature of 
this connection each valve is capable of yield 
ing vertically, and can therefore fit accurately 
on its seat without being affected by inequali 
ties of the other valve, as if both valves were 
rigidly joined together. The connection of 
the valves by the rods or springs extending 
in a plane near the level of their bases is also 
of importance, because it enables the valve 
21 to be moved without that liability of tip 
ping on its seat which would occur if the con 
nection were near the top. I am thus en 
abled to secure all the advantages resulting 
from the connection of these valves, together 
with the advantages in their adjustment and 
manufacture afforded by the flexibility of the 
connection and their capacity for independ 
ent vertical movement. 
The valves 21 and 22 are connected with 

the valve 20, so as to be movable there with, 
preferably by means of a lever 47, pivoted at 
48, the long arm of the lever being connected 
with the stem, 49 of the valve 20 and the short 
arm being connected with the stem 46 of the 
other valves. In order that these stems may 
be capable of yielding in their radial motion 
without deflecting the valves from motion in 
straight lines and without the disadvantages 
of liability to lost motion incident to pivotal 
connections, I prefer to notch the stem on 
opposite sides, as at c, thus diminishing the 
thickness of the stem and making it flexible 
at those places. 
The stem 46 may be notched in two places, 

two opposite notches being at the sides of the 
stem and the other two notches being at the 
top and bottom, so as to make it flexible both 
laterally and vertically. The stem 49 may 
also be formed in this manner. In order to 
prevent possibility of loose motion between 
the pivotal connections of the lever 47, I pre 
fer to construct both stems as shown in Fig. 
13, Sheet 2, in which the connection of the 
stem 49 with the lever is shown in plan view 
and in Vertical section. The end of the stem 
49 is forked and made in hook form, and the 
hooks are fitted on a pin 57 at the end of the 
lever. A sleeve 58 is set on the stem and at 
its end bears against the side of the pin op 
posite to that against which the hooks have 
a bearing. 

59 is a spring which bears in one direction 
against a nut or shoulder 60 on the stem and 
in the other direction against the sleeve, so 
that these parts are drawn in opposite direc 
tions against the pin and hold it, SO as to pre 
vent all loose motion which otherwise would 
be occasioned by wear of the parts. 
On the pivot of the proportional lever 47 is 

placed the yoke 64, Fig. 14, in which on a suit 
able guide-wire is placed the spring 65, so as 
to cause a constant pressure against the back 

seats. The valves are moved on their seats of the lever, holding it firmly against one side 
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of the pin and preventing all lost motion, so 
that the three valves 20, 21, and 22 move in 
perfect unison. 
The consequence of using the lever 47 with 

arms of unequal length for connecting the 
valve 20 with the other two valves is that a 
motion of given length of the valve 20 trans 
mits a proportionally shorter stroke to the 
others. This construction is of material ad 
vantage, because it is desirable that the open 
ing of the valve 20 should be relatively much 
wider than the opening of the other valves, 
and if their motions were equal in degree the 
ports of the valves 21 and 22, especially the 
port of the smaller valve 21, would have to 
be inordinately narrow, so that inaccuracies 
in grinding or the settling of particles of dust 
on the edges of the port Would appreciably 
affect the correctness of measurement of the 
meter. By shortening the proportional mo 
tion of the smaller valve by means of this 
lever I am enabled to make the valve-port of 
considerable width and thereby to enhance 
the accuracy of the apparatus. I intend to 
claim this feature in combination with a 
valve - actuating diaphragm, broadly, irre 
spective of any special construction or ar 
rangement of the other parts of the meter. As 
before intimated, the openings of the valves 
21 and 22 and the ratio between the arms of 
the lever 46 are so made that the quantity of 
gas permitted to pass through the valve 22 in 
every position of the operative mechanism 
shall bear a certain known proportion to the 
quantity of gas which passes through the 
valves 20 and 21, and so that the smallest Vol 
ume passing through the valve 22 shall be a 
known multiple of the sum of the volumes 
passing through the other two valves. 
The manner of use of the meter has been 

sufficiently indicated in the foregoing speci 
fication. Its advantages will be appreciated 
by those skilled in the art. The parts in 
which my invention consists are capable of 
varied application and in mechanical details 
may be modified in divers ways. 
By the term “ diaphragm’ as used in the 

following claims I mean what is commonly 
understood in the art by such term when 
used broadly-viz., a flexible partition or 
equivalent devices, such as pistons, inverted 
pans Working in liquid, &c. 

I claim 
1. In a proportional meter, the combination 

With a tally-meter, oftWO or more by-passages 
for the gas, and pressure-regulators for estab 
lishing equilibrium between the gas-currents 
passing through the tally-meter and through 
the by-passages, the regulators of each of the 
larger currents being so located relatively to 
the course of the next smaller current as to 
be operated and controlled thereby; substan 
tially as and for the purposes described. 

2. In a proportional meter, the combination 
With slide-valves controlling respectively the 
smaller measured volume of gas and the larger 
unmeasured Volume, of mechanism connect 
ing them and causing them to move in unison 
and in definite proportion but to different ex 
tents of Stroke and a diaphragm actuating 
the valves; substantially as and for the pur 
poses described. - 

3. In a proportional meter, the combination 
With slide-valves controlling respectively the 
Smaller measured volume of gas and the larger 
unmeasured Volume, of a lever whose arms 
are of unequal length connecting the valves 
and causing them to move in unison and in 
definite proportion, but to different extents 
of stroke; substantially as and for the pur 
poses described. 

4. In a meter, the combination with a valve 
and diaphragm, of pivotally-jointed connect 
ing mechanism between these parts, and a 
spring acting in opposite directions on the 
jointed parts, to prevent lost motion at the 
pivot; substantially as and for the purposes 
described. 

5. In a meter, the combination with a valve 
and diaphragm, of a pivotally-connected le 
Ver and stem joining these parts, a sleeve Set 
On the stem and bearing on the pivot, and a 
spring bearing in opposite directions on the 
stem and sleeve; substantially as and for the 
purposes described. 

6. The combination of the two sliding valves 
adapted to move over and to control their 
ports, said valves being connected by a flexi 
ble connection, whereby they are caused to 
move in unison, but are capable of yielding 
independently on their seats; substantially 
as and for the purposes described. 

7. The combination of the two sliding valves 
adapted to move over and to control their 
ports, said valves being connected near their 
bases by a flexible connection, whereby they 
are caused to move in unison, but are capable 
of yielding independently on their seats; sub 
stantially as and for the purposes described. 

8. The combination of a pivoted balanced 
regulating-valve and its seat and inclosing 
case, said case being so situated relatively to 
the valve-seat and to the arc of motion of the 
edge of the valve that the distance from any 
given point of said arc to the seat shall be 
less than the distance from such point to the 
side of the case, and the seat having a verti 
cal flange; substantially as and for the pur 
poses described. 
In testimony whereof I have hereunto set 

my hand this 5th day of December, A.D. 1890. 
FRED E. YOUNGS. 

Witnesses: 
THOMAS W. BAKEWELL, 
W. B. CORWIN, 

75 

95 

OO 

Io5 

O 

II5 

  


