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to all, who?, it may concern: 
Be it known that I, ALLEN FERGUSON, a 

citizen of the United States of America, and 
a resident of One Thousand Springs, (Elager 
man P. O.,) in the State of Idaho, formerly of 
Glenn's Ferry, Lincoln county, have invented 
a new and useful Improvement in Penstock. 
Motors, of which the following is a specifica 
tion. - 

My invention as hereinafter fully described 
and claimed relates to water-motors, and more 
particularly to that variety thereof whereby 
the Weight and impetus of falling water are 
ll tilized; and my invention consists in cer 
tain novel features of construction and com 
binations of parts deemed necessary to util 
ize the momentum or force of the motor in 
such a Way that a portion of the stream of 
Water employed to actuate the motor will be 
elevated to a higher point than the point 
where the stream enters the motor, thereby 
rendering the same especially desirable for 
irrigation purposes, a large proportion of the 
stream employed being continuously and re 
liably lifted to a higher level and there dis 
charged into any suitable channel prepared 
for its reception. 
Other advantages and objects will be made 

fully apparent in the following description, 
considered in connection with the accompa 
nying drawings, made a part of this specifi 
cation, in which 

Figure 1 is a front elevation of my motor 
complete. Fig. 2 is a side view of Fig. 1. 
Fig. 3 is a horizontal section of the penstock 
or main water-conduit on the line 33, Figs. 2 
and 7, showing a plan view of one of the flights. 
Fig. 4 is a perspective detail of the preferred 
means for securing the ends of each flight to 
the sprocket-chains with the marginal pack 

Fig. 5 is a detail perspective 
view, on a reduced scale, showing one of the 
flights, a portion of the marginal packing be 
ing broken away, as indicated at A. Fig. 6 
is a transverse section of one of the flights, 
showing the sprocket-chain to which it is at 
tached in the background. Fig. 7 is a verti 
cal section on the line 77, Fig. 1. Fig. 8 is 
a vertical section on the line 88, Figs. 2 and 7. 
Fig. 9 is a horizontal section on the line 99, 

Figs. 2 and 7, with the flights and sprocket 
chains removed. 

Referring to the drawings, 1 designates the 
main penstock, the walls of which comprise 
heavy edge timbers 2, Figs. 3 and 9, united by 
through-bolts 2 with front and back plank 
ing 3, which is reinforced by cleats 4 and 5. 
After the penstock has been produced it is 

located in the desired place, so as to have, 
preferably, a vertical position, the usual re 
taining-wall 6 being provided to insure that 
the water will be reliably directed into and 
through the conduit thus located. 
To the upper end of the motor I secure in 

any preferred way bearing-seats 7, on which 
I locate bearings 8, Fig. 1, and journal in said 
bearings an upper shaft 9, having a driving 
pulley 10 and sprocket - wheels 11 rigidly 
secured thereon. Coöperating with said 
sprocket-wheels are idlers 12, movable with 
adjustable supports 13 at the lower end of 
the motor, and extending from the sprocket 
wheels 11 to said idlers are a pair of chains 
14, which carry a series of flights 15, each 
flight being so constructed and provided with 
flexible marginal packing 16, Figs. 5 to 7, that 
it will exactly fit when in a horizontal posi 
tion within the interior of the main penstock 
1 and prevent the water from falling down 
ward therein without moving with it the flight 
upon which such water rests, as will be read 
ily apparent. 
The adjustable supports 13 are provided 

with vertically-disposed slots 17, Fig. 1, by 
means of which they are rendered longitudi 
nally movable and may be secured at any 
point by locking-bolts 18, thereby making it 
possible to take up any slack which may be 
in the chains 14. 
The lower end of the penstock is provided 

upon its inner side with a curved extension 
19, Fig. 7, designed to direct the flow of water 
outward at right angles and to compensate 
for the turn at this point made by the flights 
as they pass around the wheels 12. The 
wheels 12 are conveniently carried by a lower 
shaft 20, and secured to said shaft and located 
between said wheels I provide a drum 21, 
the office of which is to prevent the flow of 
water between the lower edge 22 of the outer 
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or front side of the penstock and said shaft From this construction, it will therefore be 
20, and in order to further insure against the 
escape of the water between these points I 
provide a flexible guard 23, made of rubber 
or other suitable material, attached to said 
lower edge 22 and coacting with the periph 
ery of the drum 21. 

It will be observed that during the passage 
of the flights carried by the chains 14 around 
the Wheels 12 the curved section 19 main 
tains an effective engagement between the 
back of the penstock and the successive 
flights and enables the flexible packing to re 
liably perform its office-that is, to prevent 
the escape of the water until the successive 
flights pass the end of said curved section. 19. 

Designed to coöperate with the main pen 
stockis an auxiliary penstock 24, located, pref 
erably, to the rear of the main penstock and 
in communication with the flume 25 and also 
in communication, by means of a series of 
apertures 26, 27, and 28, with the main pen 
stock, resulting in the provision of means 
for reliably starting the motor, as it will be 
clear that all the flights within the penstock 
will be simultaneously loaded by the passage 
of the water through the apertures 26, 27, 
and 28. 
While I have shown the idlers 2 as 

sprocket-wheels, it will be clear that they 
may be smooth wheels provided with suit 
able flanges to hold the chains in position. 

Extending above the main penstock and 
located slightly out of the plane thereof I 
provide a cond hit 31, which is securely held 
to said penstock by through - bolts 2 and 
which is of less size than the main penstock 
in cross section, as indicated by Fig. 9. It 
will be observed that while only the extreme 
edges of the flexible packing 16 contact with 
the inner walls of the main penstock said 
packing is bent sharply downward at right 
angles to the flights 15 as said flights pass 
through the conduit 31 and that the effective 
area of each flight is thus reduced while it is 
lifting Water, thus meeting the requirement 
that the quantity of water lifted must be nec 
essarily less than the amount employed to 
Operate the motor and by the same means 
tightening the packing against leakage, as is 
desirable. Said conduit 31 is preferably and 
conveniently of Substantially the above-de 
scribed construction of the main penstock 1. 
(Compare Figs. 3 and 9.) 
An upright frame composed of cross-pieces 

29 and side pieces 30, interposed between the 
main penstock 1 and the conduit 31, is united 
with both by the bolts 2 and extends up 
ward to the bearing-supports 7. 

It will be observed that the conduit 3 is 
open at both ends and is provided at its up 
per end with a discharge nozzle or mouth 32, 
While near its lower end an inlet thereto is 
formed by a short horizontal trough 33, afford 
ing free Communication between the interior 

clear that the water will first fill the main 
penstock and its auxiliary, thereby starting 
the motor, each of the flights successively 
moving downward and receiving its load, 
when said flights will pass the curved section 
19, and thence upward into the open end of 
the conduit 31, receiving a fresh load of Water 
through the trough 33 and elevating the same 
until it is discharged through the mouth 32, 
the operation being repeated and continued 
as long as there is a supply of Water from the 
flume or until it is desired to check such op 
eration. 

It will be understood that any suitable 
means may be employed to operatively con 
nect the ends of the flights with the sprocket 
chains. As shown in Fig. 4, a simple plate of 
metal 34 is bent upon itself sufficiently to re 
ceive the edge of the flight, to which it may 
be securely attached, as by locking rivets or 
bolts 35, the central portion of the clip thus 
formed having been previously secured to a 
section or plate 36 of the sprocket-chain, as 
by rivets 37. 

In order to compensate for the space occu 
pied by the sprocket-chain at either end of 
the flights, I prefer to form recesses 38 in the 
side walls of the main penstock and conduit 
at these points, which recesses should be made 
as small as may suffice to admit of the free 
movement of the chains in Order that a mini 
mum quantity of water only will be lost. 
Flexible rubber will probably prove the 

most desirable material to employ for con 
structing the packing 16 for the flights and 
the guards 23; but other materials, as leather 
or the like, may prove equally efficient. In 
the foregoing description I have described 
the preferred accessories deemed necessary 
in the embodiment of my invention, though 
it will be clearly apparent that the substan 
tial equivalent thereof is comprehended by 
me, as departures may be made from the ex 
act showing I have set forth without depart 
ing from the spirit of my invention. It will 
be clear, for example, that the penstock 1 and 
conduit 31, which I have shown rectangular 
in cross-section, may be circular in cross-sec 
tion, in which case it would perhaps only be 
necessary to use one sprocket-chain. Vari 
ous other modifications will, it is thought, be 
readily apparent, and I do not therefore wish 
to be strictly confined to the exact showing I 
have set forth. 
The operation of my motor it is thought 

Will be clearly apparent, though it may be 
well to state briefly that the water is directed 
from the flume into the auxiliary and main 
penstocks, which being filled will simulta 
neously load the series of flights within the 
main penstock, and thus cause the movement 
of these parts and the endless chains to which 
they are attached, each of the flights succes 
sively coming into operation and such opera 

of the conduit and the mouth of the flume. A tion being continued as long as the water 
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flows from the flume, it being understood that 
suitable means may be provided to discon 
tinue such flow at the will of the operator. 
As the flights and chains are thus set in mo 
tion, the water being held to its work by 
means of the flexible packing impinging 
against the interior walls of the penstock, 
the sprocket-wheels 11 and their shaft 9 will 
be rotated and there with the driving-pulley 
10, thereby operating the machinery to which 
said pulley may be connected, and the oper 
ation of the parts will result at the same time 
in the elevation of a certain proportion of the 
water to a higher level, where it may be re 
ceived by suitable flumes or canals or other 
wise utilized. 
Having thus described said improvement, 

I claim as my invention and desire to patent 
under this specification 

1. In a Water-motor, the combination of a 
penstock, a conduit of less area in cross-sec 
tion than said penstock, extending above the 
Same, endless sprocket-chains, upper and 
lower wheels carrying said chains, a series of 
flights attached to said chains and traversing 
said penstock and said conduit, and flexible 
marginal packing attached to said flights, 
whereby the successive diaphragms thus 
formed will snugly fit and close said penstock 
and conduit. 

2. In a Water-motor, the combination of a 
main and an auxiliary penstock communicat 
ing with each other, a conduit of less area in 
cross-section than said main penstock extend 
ing above the same, carrying - wheels and 
sprocket-chains therefor, a series of flights or 
diaphragms attached to said chains, and 
flexible marginal members connected to said 
flights whereby the diaphragms thus formed 

s & 9 

will snugly fit and close said main penstock 
and conduit. a 

3. The combination, in a water-motor, of a 
penstock comprising a main vertical passage 
and an auxiliary space in its rear having open 
upper ends and communicating with One an 
other by openings at different depths, a ver 
tical conduit open at top and bottom and hav 
ing an inlet near its lower end, upper and 
lower wheels mounted on horizontal shafts, 
endless sprocket - chains connecting said 

45 

wheels, flights secured at their ends to said 
chains and provided with marginal rubber 
packing, a drum on the lower shaft, and rub 
ber packing secured to the lower end of the 
main penstock and interposed between the 
same and the periphery of said drum. 

4. The within - described water - elevating 
motor consisting of a main penstock having 
an auxiliary penstock, 24, and communicat 
ing there with, the conduit 31 mounted upon 
said main penstock, having its upper and 
lower ends open, and having the inlet-trough 
33, the sprocket-chains and upper and lower 
Sprocket-wheels, the flights 15 having their 

55 

sides and ends provided with rubber pack- 65 
ing, 16, and secured to said chains, the lower 
shaft 20, the drum 21 on said lower shaft, the 
rubber packing 23 interposed between said 
drum and the lower end of the main pen 
stock, and the curved section 19 concentric 
with said drum, substantially as hereinbefore specified. 
In testimony whereof I have affixed my sig 

nature in presence of two witnesses. 
ALLEN FERGUS ON, 

Witnesses: 
JAS. MCGONIGLE, 
P. M. SULLIVAN, 

  


