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To all whom, it may concern:

Be it known that I, Crarexce E. MErceg,
a citizen -of the United States, residing in
the city and courity of Denver, and State of
Colorado, have -invented certain new and
useful Improvements in Electromagneti-
cally-Controlled . Irrigating Head-Gates;
and I do declare the following to be a-full,
clear, and exact description of the invention,
such as will enable others skilled in the art
to which it appertains to make and use the
same, reference being had to the accom-
panying drawings, and to the characters of
reference marked thereon, which form a part
of this specification.

My invention relates to improvements in
irrieating head gates adapted to be con-
trolled by the making-and-breaking of an
electrical circuit; the switch for controlling
the circuit being located at any desired dis-
tance from the gate. ©

My object is to make it practicable to cons
trol a gate of this character at a distance
therefrom so that the person in charge of
the work of irrigation may, if he desires,
have a switch located in his house, which

‘switch may be capable ‘of manipulation to

open the head gate to permit the desired

‘quantity of water to pass through and also

to close the gate. DBy virtue of this con-
struction, it becomes practicable: for one per-

_son in a given location to dccurately control

a considerable number of gates without

leaving the vicinity of the switches or a

switchboard constructed for the purpose.
The construction, generally speaking, con-

‘sists of a rotary device preferably having

three members radially disposed from its
axis, two of the members being connected by
a segmental ratchet engaged by an:escape-
ment device, the latter being electro-mag-
netically controlled preferably by the em-
ployment of a solenoid. = The escapement is
fast on a rock spindle with which isrigidly
connected a crank arm arranged to be de-
pressed by the core of the solenoid when the
coils of the latter are energized.  The es-
capement and ratchet arm are so arranged
that when the magnet is energized, the core
of the latter acts to disengage the upper arm
of the escapement from the ratchet, while
the lower arm is thrown into position to en-
gage the next tooth. The switch arm, how-

.ever, is preferably adjusted so that the clos-

ing of the circuit shall be but momentary,

the switch arm being moved past the circuit

closing contact so that the circuit through
the coils of the magnet is practically imme-
diately broken after closing. In this event,
a spring acting on the core of the solenoid,
the said core being suitably connected with
the crank arm for the purpose, will actuate
the crank arm to return the escapement to
its normal position, and during this move-
ment the lower arm of the escapement will
be disengaged from the tooth of the ratchet
and the upper arm of the escapement will be

thrown into position to engage such tooth.

Thus, during each circuit closing act, the
gate will move rotatively a distance corre-
sponding with the distance between the
teeth of the segmental ratchet arm, with
which the escapement coSperates. The op-
eration of the escapement serves to release
the gate and the weight connected with the
blade thereof, which 1s normally uppermost,
will serve-to move the gate when 1t is de-
sired to close the same, and to such position
that the weighted arm will be engaged by
the-current of the water, which acts thereon
to return the ‘gate to the closed position.
The construction will be such that the oper-
ator will understand the effect wpon-the gate
by each movement of the switch arm for
circuit closing purposes.

Having briefly outlined my improved con-
struction; I will proceed to describe the same
in detail,  reference being made to the ac-
companying drawing, in which is illustrated

‘an embodiment thereof.

In this drawing, Figure 1 is a side eleva-
tion partly in section, of my improved elec-
trically - controlled irrigating head gate.
Fig. 2 is'a top plan view of the same with
parts removed. Fig. 3 is a sectional view
in detail of the switch for making-and-
breaking the circuit through the magnet.
Fig. 4 is a section taken on the line 4—4,
Fig. 8, viewed in the direction of the arrow.
Fig. 5 is a view illustrating the manner of
securing the switch to a stationary support.

The same reference characters indicate the
same parts in.all the views.

Let the numeral 5 designate the opposite
parallel side walls of the head gate struc-
ture, with the inlet end of which is connected
a mouth member 6 whose walls diverge from
each other as they extend away from the
body of the structure, thus making a mouth
which is largest at its receiving extremity.
Stretched across this mouth, between the
two diverging walls 7 thereof, is a screen 8
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which is of pure mesh to prevent the en-
trance of material which would have.a tend-
ency to clog or interfere with the proper
operation of the gate. . :

Journaled in boxes 9 mounted on the up-
per edges of the side walls 5 is a shaft or
‘axle 10 on which the head gate proper is
mounted and made fast. As illustrated in
the drawing, this gate ccnsists of three radi-

“ally-disposed blades or members 12, .18 and

14. The two blades 18:and 14are connected
by-a curved:strengthening brace 15 which:is
interposed ‘thereletween, its extremities be-

ing seeured by suitable fastening: devices as

wserews (16, The :two-blades 12 and 13 are

‘econnected by an interposed ratchet arm 17
which-cobperates with an:escapemient 18 for
regulating and controlling the eperation of

-‘the:gate as will be hereinafter morefully de-
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:seiibed.  TFhe vatcliet is noetched: to férm -a
mumber of offsets 19 adapted to be engnged
by rollers 20:and 21 respectively, carried by
thie -opposite extremities: of ‘the ‘escapement
‘whiel sis -faston a rspindle 22 jourmaled. in
‘bearings 28 applied to the upper -edges: of
the:side walls 5 forward of ‘the axle of the

“gate, the' distance between:the:spindle 22 and

the axle 10 heing ‘sufficient to -allow :the
blades-of the: gate to pass without. interfer-
-imgwith the escapement when the latter:is
rreleased :or disengaged from!the ratchet.

- 'The esezpement-isrmounted on the spindle
22-midway ketween:the walls 5 of the:struc-
ture. . Also:made fist to one extremity of the
-spindle 22 outside of the adjacent -wall 5 is
-a-erank arm 24 “whose ‘free extrenmity 25 is

, ‘bifureated s’ shown at 26 tostraddle the
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-core 27 of the electrosmagmnet 28 of -thesole-
moid. elass,:the coré: beinig movable-vertically
dm can-opening -surrounded ‘hy the magnet
-eoils. " This-core extends helowlitle extremity

25 ofsthe crank arm: and is equipped with-a -

pin 29 of suflicient length to form a:stepto
the passage of the core through the slot of
‘the: Hifureated ‘ends: of -the -crank arm. A
spiral spring- 30 extends-above the coils: of
the magnet and-sursounds the core-31: where
it projects-ahove :the coils, the said spring
being interposed between-a :stop 82-at the
upper-end of the.core, and:the-upper: end-of
theispool earrying -the magnet coils. This
spring normally, er when the magnet is de-
energized -acts upon-the: core-and the: latter
in-turneupon:the-erank arm 25, to hold the
eseapement in.interlocking engagement with
the ratchet 17. However, as- soon -as .the
magnet is energized by the-closing of 'the
eireuit - hereinafter :described, the core -is
moved:inwardly causing a:second: stop. 33-lo-
eated:above the bifurcated-end of the arm,
to: act upon: .the ‘latter to..impart a partial
rotary movement:to the spindle 22, whereby
the-escapement is ‘moved. to.disengage the
zoller:20 from an - offset. 19 and throw the

Faller-21.at the.oppesite end: of :the ¢scape-

1,176,390

ment into the path of the o'ﬁ’sét, 19 of the

ratchet next below, the last named roller act-

ing as a check to prevent the sudden move-
ment of the gate to a.greater-degree than de-
sired. As heretofore explained, the closing

70

of the circuit is only momentary and as soon -

as it is broken, the spring 33 acting on the
:cere. of rthe magnet will Iift the latter and
impart a corresponding movement  to -the
crank arm 24 which will return the roller 20
o its normal position in the path of the off-
set-19 which the roller-21 has just-left. In

by a-movenient of the head
to a predetermined degree. _

As illustrated in:the drawing, the termi-
nals 34 and 85 ofithe coils:36 of the magnet
are respectively: connected with conductors

gate on-its axle

by means of a-screw 88 with a disk 89 of the

-switch 40, the said switch-being “equipped.

with: 'a number of these serews all of which
are designated by the'same reference charac-

ter as they simply serve as:a means for clos-
+ing’ the ‘circuit through the movement of a
-switch arm 41 which has a secket: polygcnal
‘in cross :section to fit ‘an extremity 42 of
counterpart shape formed vn a spindle 43
-journaled in -the casing of the switch and -

insulated from the disk 89 as shown at 44.
Theconduetor 68 ‘leads to: a pole 45 of an

electrical:source 46 of any suitable-character

preferably consisting ‘of a suitable-number

~of: battery cells. - From the:opposite-pole 47 -

of this'source a-conductor 48 leads to-one ex-

‘tremity -of -the spindle 43, :the -connection-
being made ‘at.a-point 49. This connection -
‘i made insuch o manner thatithe spindle 43
-may turn’in the switch casing while:the ter: - :
‘minal: of the wire 48 remains-stationary, the

electrical -connection, however, being con- -
‘stantly estabhished. - '

‘Lhe:head of the spindle 43 is equipped: as

shownat 50 with a eontact spring-51 which

has therspindle turned: in-the direction indi-

ccated by the arrow in Fig. 1,and which-will
‘be -success:vely ‘brouglit -into :engagemeiit

wwith:the-contact serews 88 of:therdisk 39. -

-this way, each circuit-elosing-act is attended

80

“37 and :68. The conductor 87 is connected -
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-kt must be assumed that ‘the switeh 40 is

Jloeated -at -any -desired ' distance from -the

Ireack-gate:proper. 'The:condueters:87 -and
-68 are :broken between the switch -and. -the

-magnet:to:indicate-thisicondition. .

If -it \be assumed -that. ‘the-head : gate b
closed-‘er in-the positien shown!bv-full lines
mn Fig. 2 and by dotted lines in Fig. 1, and
if it be also assumed  that -the switeh arm
41 is:in the dotted:line position in Fig. 1, the
cireuit-being broken, if'it is desired: fo:move
the ‘head gate from-the detted line:position
in:Fig. 1'to. the full line-pesition in-the same
figure, -the switch :arm will be:moved from
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120

the dotted :kine pesition of Fig. .1 first to

bring the eoritact:spring 51 :into-engagement

“with the.serew. 88 :in pesition A, _.During
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this engagement, the magnet circuit will be
closed and the crank arm 24 actuated to dis-
engage the roller 20 of the escapement from
the uppermost offset 19 of the ratchet and
to throw the roller 21 into the path of the
offset 19 next below. However, as the move-
ment of the switch arm is continued in the
direction of the arrow “o” whereby the-con-
tact spring 51 is disengaged from the screw,
whereby the circuit is again broken, the
spring 30 will act through the open medium

“of the core 27 and the pin 29 and the crank

arm 24, to return the escapement to its nor-
mal position whereby the roller 21 will be
released from the second offset 19 causing
the gate to move in-the direction ind cated
by arrow “b” to cause the second offset . to
engage with the roller 20. Tf it is desired
to leave the gate in the position resulting
from its movement a distance correspond-
ing with the distance between two.offsets 19
of the ratchet, the switch arm will prei-
erably be left midway between the screws
38 oceupying positions “A” and “B.” If,
however, it is desired to further open the
gate or cause it to assume the position indi-
cated by full lines in Fig. 1, the switch arm
41 will be moved first to cause the contact
spring 51 to engage the screw 38 in position
“[3” when the escapement will be actuated to
disengage the roller 20 from the second off-
set 19 of the ratchet while the roller 21 will
act as a stop to the movement of the gate
as soon as the movement has been sufficient
to Lring the third offset 19 into engagement
with the roller 21.  Then as the switch arm
41 is moved to dsengage the contact spring
51 from the screw 38 occupying position
«B.” and to bring the contact spring into a
position intermediate the screw 38 in posi-
tion “B” and the screw 88 in position “C,”
the circuit will be broken and the escape-
ment will be returned to its normal position
when the third offset 19 will engage the
roller 20 and the gate will be locked in the
position as shown in full lines Fig. 1 until
it is desired to further actuate the same.
Should it be desired to open the gate to its
full capacity, and leck it in such open posi-
tion, the switch arm will be moved to bring
thé contact spring successively into engage-
ment with the screws 38 occupying the posi-
tions “C” and “D” and then moved bevond
the screw 88 in position “D” and in the diree-
tion of the arrow “A” to break the circuit.
In this event, the roller 20 of the escape-
ment will bring the lowermost offset 19 of
the ratchet and the arms 12 and 14 will oc-
cupy horizontal positions approximately on
a level with the upper edges of the side
walls 5 of the structure. Then should it be
desired to close the gate, the switch arm
will be further moved in the direction
of arrow “A” to bring the contact spring
51 into engagement with the screw 38

8

in pesition “E”. This will result in- the
escapement to disengage the roller 20 from
the lowermost offset 19 and the member
14 of the gate will move downwardly
under the influence of the weight 52,
until the member 14 is brought into the path
of the current of water 53 when the action
of the water upon the member 14 will move
the gate to bring the arm 13 into the path
of the water which will act thereon to bring
the last named arm into position to be
engaged by the roller 20 of the escapement
in which event the gate will be again in the
position indicated by dotted lines in Fig. 1.

The weight 52 is of sufficient mass to im-
part a positive movement to the gate when
in the position shown by dotted lines in Fig,

1, independently of the action of the current

upon the member 12 of the gate. In any
event, it coperates with. the action of the
water to impart the initial movement to the
gate as soon as the escapement is actuated
through the instrumentality of the electro-
magnet. )

In order to protect the mechanism above
the top of the casing, trough or flume,
through which the water to be controlled
flows, a housing 57 is employed, the same
being connected with the walls 5 of the cas-

ing as shown at 58 and 59. This housing is ¢

of sufficient size to inclose the necessary
space required by the blades 12, 13 and 14
when traveling above the walls of the flume.
The electro-magnet and its connections for
operating the escapement, are also inclosed
by the said housing.

Fig. 5 is for the purpose of illustrating
the manner of securing the switch 40 to a
suitable stationary support 54 by means of
two screws 55 which are passed through the
frame of the switch and slots 56 formed in
the metal disk 39 so that there will be no in-
terference with the circuit during the opera-
tion of the contact spring 51, as the screws
55 will be insulated from the disk.

In order to tightly close the channel of
the casing upon which the gate is mounted
when the blade 12 is in the position shown
by dotted lines in Fig. 1, the opposite side
edges of the blade are equipped with a suit-
able packing material 70 which by virtue of
its engagement with the side walls 5 of the
casing forms a liquid tight joint. The
lower extremity of this blade 12 is also pro-
vided with a packing strip 71 for the same
purpose.  Attention is called to the fact
that the screen 8 applied to the front ex-
tremity of the casing is an important fea-
ture as it prevents fish from entering the
casing from the main ditch or canal. Fish
which enter and pass through a channel
which the gate controls eventually die as the
water leaves the lateral during the work of
irrigation. The screen 8 is therefore impor-
tant because it prevents the escape of fish
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from the main canal and therefore has: a
tendency to prevent their destruction. v
- Having thus:described: my:invention, what

“I.claim is:

1. Fhe -combination of

a. casing, a. ‘gate
rotatably mounted thereon. and

composed

-of a plurality of blades, a ratchet carried

by: the gate, an escapement adapted-to en-

-gage-the ratchet, means for. normslly-hyold-
ing the escapment in engagement -with the

ratchet to. lock the gate against. movement,

-and - electro-magnetic . means -adapted: -when

energized to.act in opposition to the ‘holding
means to releage the escapement. ‘

2. The combination of a casing forming a
channel through which the watemto be.con-
trolled passes, a gate journaled on that cas-
having a plurality of‘blades adapted
to enter said channel in succession as ‘the
gate is rotated, two of the blades being.radi-
ally disposed and oppositely -arranged,- one
blade being-weighted and the other adapted
to close the channel and shut off the water,
means for locking the gate
ency to. rotate, resulting from the pressure
of the water on the blades in the channel,
and electro-magnetic means for:releasingthe
locking means.

Copies. of this patent- may be :obtaine‘d.‘f,qr.,ﬁye\cents-,,eagh, ;byr.a;idx:essi,ng the

‘lock spindle to-which the:escapemen;
~fast;sa crank-arm madé fast to-the spindle,
-an-eleetrormagnetic coil, a scircuit. inwhich

against the:tend-

1,126,390

3: The combination of: a.casing. forming:a,

-water channel, a: gate rotatably mounted on

ithe: casing: and: equipped: with a plurality of

blades adapted to enfersthe. water.channel:in

succession as the gate.is:rotated, one of:said.

blades being- constructed to-close the. chan-

:nel by forming a: water tight-joint . with ithe
-side walls thereof; a ratehet .carried: by the

gate; an.escapement engaging the:ratehet, a

‘the .coil is:located, a core ‘passing .through

- the:coil:and:connected with the crank arm;.a

Spring acting on the core:to cause it:to:main-
tain the crank arm in position to:lock -the
gate: against:movement:by :virtue of-the en-

-gagement.ofithe escapement with:the ratehet

when ‘the: magnet coils are. dgénergized, and

35
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a. switch located :in the circuit for making

forth.

“andrhreaking the latter for the purpose. set

in presence-of a:witness.
~'CLARENCE E. MERCER,

- Witness ,
AT, OZBRLEN.

“Gommissioner. of’Patents,

sWashington, D. C.”

In testimony: whereof T aflix my: signature




