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A. UNITED STATES w PATENT OFFICE. 
EWIS HA LOCK NASH, OF BROOKLYN; ASSIGNOR TO THE NATIONA, 

METER COMPANY, OF NEvy YORK, N. Y. 

GAS at NG in E. 

SP224: FxCA's rer fortning part of Yetters eatent ryo. 386,210, dated 3uly 7, 1888. 
Apsiication stied Dece aber 30, 1880. Serial No. 222,990. No model.) 

To all vion, it giggy concer: 
Be it known that, i, EY is {ALLockNAsh, 

a citizen of the United States, residing at Brook 
ly, in the Danty of Kings and State of New 

5 York, have invented new and useful Improve. 
ments in Gas-Engine3, of which the following is a specification. 
My invention is directed to the improve 

gent of that class of gas-engines in which thc 
to cosinbinstible inixt are is introduce into the 

power-cylinder while the waste gases are es 
eaping, whereby tist former acts to drive the 
latter before it; and the objects of ray inven. 
tion are to prevent the incoming charge from 

is becoming mixed with the escaping waste pro 
tlucts, to pronole the eficieicy of the lighter 
valve, and to resii ce the fiction of the vitive 
operating connections, all other featres par 
ticularly pointed out in the specification and 

2O claims. -- 
in gas-eragiies in which the 7tsie gases are 

expelled from the combustion-chalibers by zig 
it figwingeharge the valve-pors are of neces 
sity very small as coa parei vii; the area of 

25 the combustion chanber, and hence the charge issues from said ports with a figh velocity in 
jet-tire its which eter the coal bastion-cha 
iter and circiliate around it, so is to six with 
the charge of waste gases thereia coitained. 
$, has been attested to avoid i is by Yaak. 
ing the passage leaking fre?. i2 yaiyi to its 
coli bistielicia inier of a carved section grade 
aay enlarging from the valve to the cylities, 
under the supposition that the gases will ex 
paint and fill the enlarging 2:38:ge in a uni 
form owing you le. I have fond by ex 
perimeat that the desired result catal not be oty 
tained by this heaas, since the gases once hav 
ing a high velocity imparted to them will cir 
culate arolini tha walls of the combustion 
claire', in sixiang witi, the Waste gases to an 
injug fous extent. As a means of preventing 
the gases of the new charge from flowing di 
rectly to and out of the exhaust, and from 
migliag witi aid being disiaci by the spent 
gases in the power-cylinder, the atter has been 
preyisted yiiia a series of transverse deflector 
plates arraged to present a step-like fora of 
surfaces across the cylinder backyar into the 
chael or passage through which he gaseotas 
mixtaire passes oth a powee-eyiiates, aeggie 

inlet-passage being at right angles to the said 
plates, so that as the mixture rushes upward 
through the passage it will strike successively 
the edges of the various trafsverse plates, and 55 
first one portion and then another of the mix 
ture will be deflected and thrown outward 
across the area of the cylinder, reducing the 
speed with which the charge will be thrown 
inward toward the exhaust and creating ed 
dies and counter-currents under the supposi 
£ica ii at such edidies ten to retain the charge 
in the rear of the cylinder and préveat any 
portion thereef from being projected through 
the spent gases to the exhaust. This, however, 
is not the fact. The essential feature of this 
plain is the arrangement of the series of de 
fleeter-plates so that each will project into the 
inlet-port in parallel relation to each other, so 
& has a portion of each plate of the series will 
irst act to throw the gases outward from the 
cylinder at right angles to the inlet and then 
iirect then it eddies and counter-curreats 
into the cylinder through the spaces between 
said defectors. The necessary effect of the 
eddies and counter-currents produced by said 
piates is to mix up the fresh charge with the 
fo a gases of the preceding charge and to de 
feat the very object which I have in view in 
enploying a perforated partition. . . Y 

ify it: ; royement provides for retarding and 
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2:2 rading the flow of the g5&eois currents 
within the combustion chamber by interrupt 
ing its continuous flow as directing the gases 
in paraikei currents of aui form velocity through 
the power-cylinder by seats of one or more 
partition - plates having perforations and 
placed either at the end of anti within said pas 
sage or in said cylinder, -and thus carry the 
volume of the waste gases before them with 
out eddy-currents, said plates extending en 
tirely across said passage or cylinder. In this 
way the perforated partition-plates will redi. 
rect the idow from currents moving in circular 
and eddying paths to currents moving in di 
rect parallei lines within the power-cylinder 

85 

without eddies and counter-currents, which would defeat the object of any improve inent. 
In like manner these perforated plates receive 
the flame from the gas-inlet port in its 83 rved 
path and diffuse it from the combastions-shaga 
ber in uniform parallel lines into the gases 

OO 
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cylinder, and thus render the combustion com 
plete and obtain its full explosive force. In 
this particular the employment of the perfo 
rated plates with the ignitor-valve gives im 
portant advantages. These and other features 
of my invention for carrying out the objects 
of my improvements I will now proceed to de 

ibe in connection with the drawings, in 
which- M - 

Figure 1 represents a vertical section of my 
improved gas - engine. Fig. 2 represents a 
similar section taken centrally through the 
power cylinder at right angles to Fig. 1. Fig. 
3 shows the under side of the perforated par 
tition of the combustion chamber by which 
the currents entering the latter are retarded, 
expanded, and directed from curved paths in 
parallel lines into the cylinder. Fig. 4 shows. 
the power-cylinder in:vertical section as used 
with an enlarging passage for the inflow, in 
which the arrows illustrate the moving jet 
currents of the charge so as to mix with the 
escaping waste gases when my improvement 
is not used. Figs. 5 and 6 show power cards 
or diagrains taken from the engine operating 
under the conditions in which the charge is 
'mixed and is not mixed with the escaping 
waste gases, as will be hereinafter explained. 
Fig. 7 shows the valve-operating mechanism. 

to Fig. 8 shows the valve-case in section. Figs. 
9 and 10 show the valve and case in sectional 
views, the valve being in different positions. 
Fig. 11 is a cress-section of the valve and its 
case on the line at of Fig. 9. Fig. 12 shows 

35 the valve in section, and Fig. 13 a cross-sec tion thereof through the ignition chamber and 
supply-passages; and Fig.14 represents the 
valve-case in elevation, showing the ignition 
and escape ports. 

45 

The engine shown is of the vertical type, and 
the power-cylinder A is surrounded by a cool 
ing jacket, W. The combustion-chamber C is 
formed in a separatehood, D, which opensinto 
the power-cylinder and communicates at one 
side of the latter with the supply-valve port. 
The forward end of the power-cylinder opens 
into a casing, E, of the frame, which forms a 
compression supply-chamber, F, for the en 

55 

gine of which the piston is the compressor. 
The term “power-chamber' may be prop 

erly used to apply not only to the cylinder A, 
but also to the horn-shaped passage CC, since 
the combustion and expansion of the gases oc 
cur in all of them. 
An exhaust-passage, G, is formed by the 

jacket around the cylinder and opens into the 
chamber of the latter by a series of ports, 2, 
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at about the middle of the length of the cylin 
der, and the jacket has one or more outlet 
ports, 3, for the escape of the gases, as seen in 
Fig. 2. 
The power - transmitting crank-shaft H is 

mounted in the engine-cacing E, so that its 
crank H' and the piston-contins l of the 
latter are inclosed and operate witi in the sup 
ply compression-chamber, - 

386,210. 

The fly-wheel J is secnred, upon the crank 
shaft outside of the casing, and the supply 
valve-operating eccentric K is secured upon 
said shaft within a chamber, L, of the easing, 
within which the valve-connecting rod M also 
operates, so that the piston and valve-operat 
ing parts are inclosed to prevent the splashing 
of the lubricant. 
The combustion-chamber is contracted and 

has somewhat the form of a curved horn, the 
smaller end, C, ommunicating with the sup 
ply-port a of a wave D, which forms both the 
supply and the ignition valve, while the large 
end of said combustion-chamber opens into 
the power-cylinder, so that the supply enters 
centrally the eombustion-chamber in a return 

75 

ing direction to the inflow, and the flame for 
the ignition of the charge follows in the same 
direction from the same valve, which is ar 
ranged at the side of the cylinder. 
The compression-chamber F communicates 

by a passage, b, with a pipe, P, which opens 
into the valve-chamber port c, and such con 
munication is controlled by a governor-valve, 
Q, fitted into said passageb, so as to open and 
to close the port b of the passageb, to increase 
or to diminish the flow of the charge under the 
action of the governor. This valve Q serves 
to permit the flow of a certain quantity of the 
combustible mixture to form the charge and 
to retain the surplus mixture within the com 
pression-chamber, and such function is con 
trolled by the governor. 
The valve seen in Fig. 12 is of cylindrical 

form, and has inlet-ports dd, which open into 
a central passage, e, a central port, g, which 
communicates with the external lighter, y, a 
central escape-port, h, which communicates 
with a case port in the operation of the valve, 
a supply-port, s, and an ignition-port, r, which 
open tangentially into the circular igaition 
chamber fias shown in Fig. 13. The valve-case 
shown in Fig. 8 has a supply-port, c, which 
communicates through the pipe P with the 
compression chamber F of the engine, a port, 
a communicating with the power-cylinder, an 
ignition-port, g, opening to the external lighter, 

go 
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an escape-port, m, which communicates with 
the outer air through the passages n, Fig. 11, 
and an escape-port, p, through the case-wall. 
The device for operating the valve is best 

seen in Fig. 7; and it consists of a cam, K, se 
cured to the crank shaft H, a roller, 4, carried 
by an M. rocker-arm, 6, pivoted to the engine 
frame by the pin 1, and by the pin 9 to the 
valve-rod M, which latter is connected to the 
lower end of the valve D by the pin 10. A 
spring, 11, is secured at either end to the rod 
Mand to the engine-frame, so that it will con 
stantly tend to hold the valve - connections 
down upon the cam and to move the valve 
downward while its upstroke is effected by 
the cam. 

I have shown in Fig. 4 by arrows the man 
ner in which the charge enters and circulates 
in contact with the combustion - chamber 

II5 
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walls, so as to mix to a large extent with the 
outflowing waste gases, while in Figs. 1 and 
2 I have shown means for preventing such 
mixing, which consists of one or more perfo 

5 rated plates, N, placed across the path of the 
entering charge, so as to retard the volume of 
the charge and cause it to spread out over the 
surface of the plate and to flow through all the 
holes, and thus have parallel lines of direction 

Io imparted to it as it leaves the diffusing and re 
tarding plate or plates. I prefer to place one 
of these perforated plates at the junction of 
the power-cylindler with the combustion-chain. 
ber, and another, N', in the valve-connecting 

15 passage (of the combustion-chamber. I pre 
fer to make the perforations 12 flaring in the 
direction of the flow, the better to diffuse the 
flow within the cylinder and to give it free 
passage through the holes. The action of these 

20 non-mixing plates is as follows: The charge, 
entering through the valve with a high ve 
locity, tends to cling to the concave surfaces of 
the chamber or passage, as shown by the ar. 
rows in Fig. 1, and meeting the perforated 

25 partition N' the volunie is slightly retarded in 
its motion, spreading out over the entire sur 
face of the plate, the eddies are broken up, and 
the volume passes through the holes, the flar 
ing form of which causes the currents to unite 

3o in a larger volume with a more uniform flow. 
Meeting the second partition-plate N the vol. 
the or currents again spread over its perfo 

rated surface, breaking up the eddies and pass 
ing through the holes 12 into the cylinder, 

35 wherein the currents unite in a flowing stream 
or volume in parallel lines and drive out the 
waste gases before them with out sixing there 
with. 
ing-surfaces of these partiti-plates are pref. 

to erably unbroken-that is, they are flat-and 
that the size of the perforations iust be such 
as to perfmit the free passage of the gases and 
the flame through thern from the combustion 
chamber into the cylinder; and while I pre 

45 fer to make the partition of a plate so that its 
perforations and solid surface parts will be of 
about equal area, so as to give the retarding 
and expanding action of the gases flowing upon 
therin, yet partitions of wire-netting or other 

5o suitable material may be used. As the sup 
ply-valve fornis also the ignitor-valve and the 
expanding supply-passage forms also the igni 
tor-fiane assage, the flame is caused to expand 
and be cliffsed in its curved path by contact 

55 with the perforated partition - plates and to 
enter the clarge in the power-cylinder in par 
allel lines, producing complete combustion, 

... and oltaining the fill force and effect of such 
explosion by giving a uniforn and instanta 

Goneous ignition to the volume of gases within the 
power-cylinder. These three things, there 
fore-viz., the valve D, the supply-passage 
having the form of a curved horn, and the per 
forated partition plates-co-operate to pro 

65 duce improved results in supplying and ignit. 
ing the charge. 

It will be understood that the receiv 

It will be observed that the use of a plurality 
of perforated partitions in the power-chamber 
AC divides such chamber into a series of sepa 
rate chambers. The object which I have in 
view and the purposes effected by such di 
vision may be bricfly described as follows: 
The gas entering the chamber C is arrested or 
checked by the first partition, and the eddies 
expend themselves in circulating around said 
chamber, and are thus neutralized or composed 
so that the gas is prepared to flow through said 
partition in direct lines, not by the action or 
return of the jet current, but by the difference 
of pressure present in the chambers C and C, 
The gas in the chamber C is caused to flow 
through the partition N' solely by the differ. 
ences of pressure in said chambers, and it 
therefore passes said partition in an easy 
and even flow, because the difference of press 
tures is not very great. The same is true of 
the passages of said gases through the cham 
ber C, so that the gas enters the chamber A. 
not only in direct lines, but in an easy and 
even flow, free from jets and eddies, and upon 
the principle of statics as distinguished from 
the principle of dynamics or impact. 
The advantageous results of this improve 

ment are best seen by referring to the press 
ure cards shown in Figs. 5 and 6, in which Fig. 
5 shows a card taken from an engine in which 
the inflowing charge is caused to mix with the 
escaping products of combustion, as seen in 
Fig. 4, while Fig. 6 shows a eard taken from 
the same engine having one non-mixing per 
forated plate. (Seen in Figs. 1 and 2.) A com 
parison of these pressure-diagrams will show 
that there is a gain in power of nearly twenty 
per cent. by the use of a. retarding-partition. 
By employing both the partitions shown in 
IFig. 1 I have ascertained by experiment that 
there is a gain of power of nearly fifty per 
cent. I have shown the passage conveying 
the charge to the power-cylinder as being in 
the form of a curved horn; but it is not nec 
essary to so form it when the retarding par 
tition is used, as the latter acts to control the 
fiow without regard to the shape of the con 
necting-passages; but the form shown is pre 
ferred. 
To facilitate the starting of the engine J pro 

vide a reservoir, d", which communicates with 
the combustion - chamber through a passage 
controlled by a valve, f'. I prefer to place 
this reservoir at the top of the inflowing-charge 
passage, and connect it with the latter by a 
pipe, in which the valve f' is placed. When 
the engine is being started, the fly. wheel is 
turned by hand, which causes the charge to 
be drawn into the compression chamber F, 
wherein the charge is compressed by the back 
stroke of the piston: 

Since it is desired to operate the engine with 
a high degree of compression, it would require 
a considerable force to move the piston back 
in starting; and to relieve this pressure in 
starting the cock f' is opened, so that some of 

o 
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the gas will flow from the inlet-passage Cinto 
the chamber d, and thereby lessen the degree 
of the pressure during the back-stroke of the 
engine; but as soon as the engine is in opera 
tion the cock f' is closed, and thereafter the 
engine compresses 
tent. I provide all the convenient parts of the 
engine-frame, and partieularly its base, with 
water jackets, and connecting the chamber of 
the latter with the cooling-jacket of the power. 
cylinder in sueh manner that the water will 
circulate from one to the other. 
Wis a space for the cooling medium of the 

power-cylinder, and W. W' are the spaces of 

its charge to a greater ex 

the frame, also filled with water. These spaces 
communicate hy the wall-passage X, so that 
the water can flow from one to the other either 
by the natural flow or by any convenient means 

25 
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gine. 
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of providing a free circulation. The water 
will absorb the heat from the power-cylinder 
and give it up to the engine-frame, so that the 
latter will radiate it away, and thus the en tire engine will be kept at a comparatively 
uniform and cool temperature. 
The piston is of the trunk form and may 

have any suitable pit man-connection with the 
crank-shaft. The compression-chamber F is preferably 
supplied with a combinstible mixture by a mix 
ing-valve, R. placed externally thereto, adapt. 
ed to automatically regulate the relative pro 
portional supply of gas and air to the pówer 
cylinder, so that the charge of combustihie mix 
ture shall be of uniform quality; and density. 
The fly-wheel of the engine has the governor 

device for governing the operation of the en 
The engine on its upward stroke draws in a 

combustible mixture through the mixing-valve 
R into the compression-chamber F, wherein 
it is compressed by the downstroke of the pis. 
fon until the latter arrives at the position 
shown in Figs. 1 and 2, in which the valve D. 
has opened the ports da, so that the charge 
enters the connbustion-chamber through the 
ports e e da, as shown by arrows, driving 
before it the waste gases through the exhaust 
ports G. The piston now compresses the 
charge by the upward stroke, during which 
time the valve is in the position of Fig. 9, and 
the port, g is in communication with the ex 
ternal lighter-jet, y, at which time some of the 
charge passes through the passages, Fig. 13, 
into the ignition-chamber f with a tangential 
whirl, and is ignited by the jety. In this op 
eration some of the gases low back through 
the hole. h and pass out through the case 
assages in and n. This back passage for 

the gases is of importance in assisting the 
flame in passing through the port g, as it re 
duces the outward current through said port, 
and hence the flame is more easily transmit 
fed from the external lighter to the chamber 

65f. As the piston begins its next forwardstroke, 
the valve moves into the position of Fig. 10, 

tially 
2. The combination, in a gas-engine, of a 
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bringing the port, r into communication with . 
the case-port a, so that the flame from the 
chamber f is bransmitted through the port r 
to the charge. 
I do not confine myself to the precise de 

vices aud combinations of devices herein de 
scribed, since any devices or combinations of 
devices having the functions substantially of 
those described may be employed without de 
parting from the spirit or seope of my inven 
tion. . . . . . . . . 

It will be observed that the fresh gases en 
tering the combustion cylinder or chamber. 
drive before thetia and out of the exhaust-ports 
the foul gases remaining in the chamber after 

75 

combustion has taken place. This is due to 
the fact that the entrance and exhaust ports 
are substantially at opposite ends of said cham 
ber, and, are both open simultaneously for a 
short period of time. In engines of this type 
the exhaust-ports are usually opened by the 
piston in what may be termed its “forward' 
stroke, and I find it convenient to employ this 
term to designate the type of engine illus 
trated and described. . . 
The combnstion chamber of a gas-engine, . 

supplemented with an external-valved commu 
nicating-chamber placed between the charge 
supplying port and the combustion-chamber 

90 

95 
for relieving the pressure in said chamberlin. 
starting the engine, combined with a piston 
compressing the charge upon its back-stroke, 
is not claimed herein, as such matter is made 
the subject of a divisional application filed of 
date June 22, 1888, under Serial No. 277,875. 
I claini- ". . . . . " . . . 1. In a gas-engine, a power-chamber. A C, 

having ports at opposite ends of said chamber, 
both, open at the same time, combined with a perforated plate extending entirely across said 
chamber proper, for the purpose of breaking 
up eddies in the inflowing charge and causing 
the charge to flow through the power-chanber 
in uriiform volume without eddies, substan 

as aid for the purpose set forth. 

OO 
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piston and a power-cylinder having ports 
adapted to be uncovered by the piston on its 
forward stroke, with a charge-supplying pas 
sage and combustion-chamber having a curved 
horn shape provided with a perforated pagti 
tion placed across the junction of said passage, 
with the cylinder and one or more similar par 
titions placed across the supply-passage be 
tween the said junction - partition and the 
charge-supplying port, substantially, as de 
scribed, for the purpose specified. 

3. In a gas-engine, a power-chamber, A C, 
having ports at opposite ends of said chamber, 

I (5 

I 25 
both open at the same time, combined with a 
perforated plate extending entirely across said 
chamber, the perforations in said plate flar 
ing in the direction of the inflow of the charge, 
for the purpose of breaking up eddies in the 
inflowing charge and causing the charge to 
flow through the power-chamber in uniform 

13c 
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volume without eddies, substantially as and 
for the purpose set forth. 

4. In a gas-engine, a compression-reservoir, 
a power-chamber, AC, having ports at its op 

5 posite ends, both open at the same time, a duct 
provided with a positively-moving valve for 
controlling the communication between said 
compression reservoir and power - chamber, 
combined with a perforated plate extending 

Io entirely across said power-chamber, for the 
purpose of breaking up eddies in the inflow 
ing charge and causing the charge to flow 
through the power-chamher without eddies, 
substantially as described . 

I5 5. The combination with the piston and 
power-cylinder of a gas-engine, of one or more 
perforated plates placed in the charge-supply. 
ing passage of the combustion: chamber, and a 
reservoir, d, having valved communication 

2c with said combustion-chamber, operating sub stantially as described. 
6. The combination, in a gas-engine, of the 

power-cylinder, a piston operating as a charge 
supplying: compression-pump on its forward 

25 stroke, a reservoir for the combustible mix 
ture, and a valve controlling the admission of 
the charge to the combustion-chamber, with a 
reservoir communicating with the combustion 
chamber through a valve-controlled passage 
for relieving the pressure in said chamber in 
starting the engine, substantially as described, 
for the purpose specified. 

7. The combination, in a gas-engine, of the 

30 

piston and a power-cylinder having exhaust 
ports adapted to be incovered by the piston 
on its extreme forward stroke, with a crank 
shaft and piston-connections, a cam secured 
to said shaft, a valve and valve-rod, connection 
operated in one.direction by said cam, and a 
spring holding the valve-connection against 
said cam, substantially as described. 

8. The combination, with the piston and its 

40 

crank-shaft connections of a gas-engine, of the 
camK, the roller 4, the rocker-arm 6, the valve 
rod M, the spring 11 and a reciprocating 
plunger-valve for admitting the charge and 
igniting the same, substantially as described. 

9. The combination, in a gas-engine, of the 
power-cylinder and the piston, with a recip 

5o rocating plunger-valve for admitting and ig 
niting the charge, having the ports d, g, h, , 
and 8, with a valve-case having corresponding 
co-operating ports, substantially as described, 
for the purpose specified. 

10. In a gas-engine, an ignition. chamber 
having a tangential supply, combined with an 
ignition-passage and an independent escape 
passage, substantially as and for the purpose 
set forth. ... " 

6o 11. In a gas-engine, a power-chamber, AC, 
combined with a plurality of perforated parti. 

45 
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and for the purpose described. 

an escape-port, substantially as set.forth. 

tions arranged across said chamber at inter 
vals to divide the same into a series of separate 
chambers, substantially as and for the purpose 
set forth. 

12. The combination, with a valve and a 
valve-case, both having ports for supplying 
the charge and for igniting the same, and an 
external lighter-jet, with a supply-passage and 
combustion - chamber having a curved-horn 
shape, one or more perforated partition-plates 
placed therein, a piston, and a power-cylinder 
having ports adapted to be uncovered by the 
piston on its forward stroke, substantially as 

75 13. The combination, with a gas-engine hav 
ing a fixed lighter-jet, of a lighterjet chamber 
of circular form, having a tangential gas-Sup 
ply-port, a central end lighter-port, and a cen: . . . 
tral end back port to discharge the waste gases 8c 
from said chamber. 

14. The combination, with a gas-engine hav 
ing a permanent lighterjet, of a slide-valve 
having a circular lighter-chamber, having a 
gas-supply port entering said chamber tan- 85 
gentially, a central end ignition-port of less 
area than the said chamber, and a back end 
discharge-port of less area than the said igni 
tion-port, for the purpose stated 

15. In a gas-engine, the combination of an go 
ignition-chamber, a device for causing a jet of 
combustible gas to whirl about within said 
chamber, a lighter-port, and a back passage 
opened before the ignition - passage to dis 
charge the waste gases from such chamber, 95 
substantially as described. 

16. In a gas-engine, the combination of an 
ignition-chamber, a device for causing a jet of 
combustible gas to whirl about within said 
chamber, a lighter-port, and a back passage to loo 
discharge the waste gases from said chamber, 
substantially as described. 

17. In a gas engine, a lighting device, an 
signition-chamber, and a device for causing a 
jet of combustible gas to whirl about within Io5 
said chamber, combined with a passage com 
municating with said lighter and an escape 
passage, substantially as described. 

18. In a gas - engine, a lighter device, an 
ignition-passage, and a device for causing a IIo 
jet of combustible gas to pass through said . 
passage with a spiral or whirling current, pro 
ducing therein a reverse central current, along 
which the flame is transmitted, combined with 

In testimony whereof I have hereunto set my 5 
hand in the presence of two subscribing wit. 
eSSeS. 

LEWIS HALLOCK NASH. 
Witnesses: . . . 

H. W. BRINCKERHoFF, 
WILLIAM. C. WESTERVELT 


