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" a citizen of the United States, residing at

UNITED STATES PATENT OFFICE,

GEORGE B. VARNUM, OF LOS ANG_-ELES, CALIFORNIA. -

1,202,129,

To all whom it may concern:

Be it known that I, Georce B. VArRNUM,

Los Angeles, in the county of Los Angeles,
State of California, have invented néw and
useful . Improvements in Gate-Operating

Mechanism, of which the following is a’

- specification.
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This invention relates to mechanism for
operating gates, and particularly for sliding
or rolling gates such as are used in banks,
jails and the like; and the invention consists
particularly in the provision of a simple
and efficient means for easily, quickly and
noiselessly handling heavy gates without

- exertion on the part of the attendant.

"The details of my invention are fully de-
seribed in the following specification. -

For the purpose of this specification I
have illustrated in the accompanying: draw-
ings a preferred and specific form of mecha-
nism embodying my invention; but it will be
understood that many variations in con-
struction and operation may bé made with-
out depaiting from my invention, and also

* that my invention is not limited in its use

to the particular class of gates shown in the
drawings, being useful for operating gates

.regardless of their class or of their manner

of movement.

In the accompanying drawings Figure 1.

is an elevation showing my mechanism as it
appears. in use, Fig. 2 is a view showing a
section of the operating mechanismi and also
showing diagrammatically the electrical
control system therefor, Fig. 3 is a section
taken as indicated by line 3—3 of Fig. 1,
and Fig. 4 is a detail’ showing a modified
construction. - '

‘In the drawings I have shown a typical .

installation. of my improved. operating
mechanism. I illustrate a bank grille 10 of

~ any usual type having a gate 11 hung on
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rollers 12 which run on a horizontal way 13.

‘Gates of this type are usually very heavy,

" and an excessive exertion is required of
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the attendant in order to manually open and
close them with any celerity.

Tt is a particular object of this invention
to provide a simple mechanism which, under
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complpte control of the attenda'nt, will au-
tomatically open and close such a gate. I
prefer, in gates of the general class illus-

trated herein, to have a mechanism, which, -

once set in operation will automatically open
and then automatically close the gate; but
the mechanism may be varied, as 1s herein-
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after explained, so that both the opening and -

the closing movement must bé started By -

mantal action of the attendant.
In the preferred form of mechanism, illus-

60

trated herein, I utilize a pair of links 15 and -

- 16, which links are pivoted together at 17

and the end .of one link is pivoted at 18 to
the gate while the end of the other link is
pivoted.at 19 to a small bracket 20 mounted
upon the stationary part of the grille. In
the normal closed position of the gate the

“two links 15 and 16 are made to extend in a

straight line; so that very little force is re-
uired to keep the links in a straight line
and to thus prevent gate 11 being forced
open. My operating mechanism is so con-

‘stituted that these links 15 and 16 are rigidly

held in their straight line positions, so that
the gate 11 is securely locked in closed posi-
tion. The mechanism which causes the
movement of the links 15 and 16 is now de-
scribed. : _ :
I employ an electric motor 25 of suitable
power, said motor driving a worm 26 mesh-
ing with a worm wheel 27 mounted upon

“stud shaft 28. A crank pin 29°is carried

by the worm wheel, and a connecting rod 30
connects with the crank pin and extends
downwardly to connect at 31 with the link
16: ‘When the device is in normal position,
with the gate 11 closed, crank pin 29 is in
the position illustrated, so that the shaft 28,
crank pin'29 and the connecting rod are on
a straight line. The web or disk of the
worm ‘wheél 27 and the pin 29 may be con-
sidered as forming a crank rotating about
the shaft 28.  When the parts are in the posi-

tion stated it will be seen that this crank and ¢

the connecting rod are on a straight line.
Any pressure longitudinally on the connect-
ing rod 80 will thus have no effect (or very
little effect, if the crank and connecting rod

are slightly out of line) to rotate the-worm
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wheel 27; and in any case, any pressure

which may be brought to bear tending to ro-

cause the worm wheel 26 to rotate, the pitch
of the worm 26 being such that-the gear
train formed by the worm 26 and the worm
wheel 27 is incapable of being moved by
back pressure exerted through the worm
wheel 27, s

The foregoing described parts
a particular feature of my invention.

consﬁtute
It

will be noted that these operating parts are_

simple in their nature and in_their -com-
bination; yet the arrangement is such that

it is practically impossible to force the gate
11 open when the mechanism i$ in its nor-

mal position holding the gate closed. Even
if the links 15 and 16 should be slightly
out of line, and the connecting rod 30 and
crank 29 be also slightly out of line, suffi-
cient pressure could not possibly be exerted
upon the gate to cause the worm 26 to re-
volve. The gate is held just as if it were
locked solidly in place.
taining the. worm mechanism, and the box
92 containihg the switch, are made so as
to be easily and conveniently mounted upon
the grille work. . '

A feature of my invention which I wish

“to particularly emphasize is the electrical

control theresf. The worm wheel 27 car-
ries a cam disk 31 which may have one or
more notches 32 in its periphery, the pe-
riphery of the disk being followed by a
small roller follower 33 on a switch arm,
34 pivoted ‘at 35 and pressed into engage-
ment with the cam by the spring 36. - A
stationary contact 37 is adapted to be en-

.gaged by the switch arm 34 when the switch
-arm is pressed back away from the cam disk

31, When the rolier 33 enters one of the
notches 32 the circuit is broken between the

- switch arm 34 and the stationary contact
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37. T provide -a circuit such as shown in
Irig. 2. . ' ' ’

The feed wires are designated by the
numerals 40 and 40* I provide a main
control switch 41 on one side, said switch
being arranged to .totally discontinue the
detion of my gate operating mechanism
when necessary. A wire 42 leads from this
switch to one side of the motor 25 while
a wire 43 leads from the other side of the

motor to.a hand operated switch 44 which

switeh preferably has a spring 45 normally

. holding it open. A wire 46 leads back to the

- other feed wire 402
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other side of the - electrical source, to the
A wire 47 connects
with wire 43 and leads to the stationary
contact 37, while a wire 48 connects between
the switch arm 34 and the feed wire 402
It will be seen that the switch 44 and the
cam operated. switch are arranged in par-
allel with each other. o

_-The "attendant mniomentarily
tate the worm wheel cannot be sufficient to™

The case 9 con-
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:The operation of the device is as follows:
. closes the
switch: 44, thus supplying current to the

motor which starts the rotation of the parts -

in the direction indicated in the Fig. 2.

" Immediately the rotation starts the switch

arm 34 is thrown to the left in Fig. 2, and
the circuit to . the motor is closed at the
contact 37. The attendant can then release
" the switch 44, and the subsequent operation
of the gate will take place automatically
without care on the part of the attendant.
The motor continues to operate and to re-
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volve the parts in the direction indicated .

until the cam follower 33 drops into ohe
of the notches 82. These notches may be
arranged as desired. If two notches are
arranged diametrically opposite each other,
then the operation will be stopped when the
crank pin 29 has made a half revolution

about the shaft 28 arid the gate 11 ‘will con-'

sequently be held in open position. How-
ever, for some installations, and -particu-
larly for bank installations, I prefer to have
only one notch 32 in the disk 81, which will
causé the antomatic and continuous opera-
tion of the mechanism until the crank pin
29 has made a complete revolution, causing
the gate 11 to be automatically opened
“and immediately automatically closed. The
notches 32 are made sufficiently long to al-
low a slight over-run by the motor 25 after
current 1s cut. off, without again pushing
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the switch arm 34 outwardly and again clos-

“ing the circuit. - The exact length of the
notet-depends upon how far the motor 25
will rin after current is cut off. It will
be noted that the swing of the connecting
- rod 30 is'such ‘as to give it greater leverage
“on the link 16. Thus, when the opening
operation " is just commencing, the upper

end of the connecting rod 30 swings toward.
the right in Figs. 1 and 2, so that the pull

through the connecting rod 30 becomes
moré nearly at right angles to the line

through pivots 19 and 81; and that, simi-

larly, when the crank’ pin 29 is at the bot-
tom of its travel, the upper end of the con-
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necting rod 30 is then traveling to the left .

in Fig. 1, tending to make said angle again
as nearly as possible a-right angle. It will
be noticed the opening and closing move-
.ments of the gate are very gradually and
easily begun. Gates of the character illus-
trated are usually very heavy, but are hung
on bearings of a character which allows them
to move with minimum friction. These
‘gates move very easily after they are once
started. : '

It is a feature of my invention that I}uti;

lize very little power for moving the gate.
I need "very little .power for starting the
movement of the gate, as it will be seen that

_ the gate is very gradually accelerated both
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at the start of the opening and of the clos-

ing movements. This is due to the particu-

lar arrangement of the parts as hereinbe-
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fore described, to the fact that when the
links 15 and 16 are on a straight line the

_crank (hereinbefore referred to) is also on

a straight line with the connecting rod 30,
with the result that at the béginning and
ending of the movement the motor has a
great leverage or advantage over the gate.
Needing no excessive power for starting
the gate motion, I am enabled to use a mo-
tor having -just suflicient power to cause
proper operation of the gate and have prac-
tically no excessive power whatevér. ~This
is not only an .economy, but provides that

- any obstruction will jmmediately cause the
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whole operation: to cease. Thus, in bank
grilles, where the operation is preferably
automatic for both opening and closing,
should any person be caught in the gate the
closing operation would immediately cease.
The ‘switch 41 also provides means under
control of the attendant for stopping the
operation of the gate at any desired point.

It will be noted that the links 15 and 16..
tove downwardly during the opening move-

ment of the gate; and the weight of the links
assists the motor in opening the gate. When
the gate is closing the weight of the links op-
12 motor. The result is that the gate
opens comparatively quickly and closes com-
paratively slowly. Asshownin Fig. 4,1 may

make u slot 31= for the reception of pin 31

in the connecting rod 30 so that there may
be an appreciable lost motion at the upper
and lower ends of the stroke:. -Thus, on the

downward stroke of the connecting rod, -

when openinZ the gate, the pin is at the up-
per end of the slot; and when the lowermost
noint is reached by the conmecting rod: the
cate will stand open an appreciable time
while the connecting rod moves upwardly
intil the lower end of the slot moves up un-
der the pin. B

Having described a preferred form of my

. invention, I claim:
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1. Gate operating mechanism, embodying .

a stationary frame, a horizontally movable
gate, a pair of links pivoted one at one end
‘to the gate, the other at one end to the sta-

tionary frame; the other two ends of said
links being pivotally connected together, all

_of said pivotal points being normally ap-
proximately on a straight line, and means to.
‘move the second mentioned: link about its

.- stationary pivot embodying a crank and con-
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necting rod between the crank and said link,
said connecting rod and crank being nor-
mally on a straight line when the two links
ate.en a straight line, a worm wheel con-
nected with the crank, a worm meshing with

said worin wheel, a motor driving said

worm, a cam disk on said worm wheel, and
electrical control means embodying a circuit

8

including the motor, a hand operated switch -

in said circuit, and a cam operated switch
embodying a stationary contact and a mov-
able arm, a spring to throw the arm away
from the stationary contact and toward said
cam, and a cam follower on said arm, said
cam operated switch being arranged in said

“¢ircuit in parallel ‘with the hand operated

switch. : : o
2. Gate ‘operating mechanism, embodying

a stationary frame, a horizontally movable .

gate, a pair of links pivoted one at one end
to the gate, the other at ene end to the sta-
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tionary frame, the other two ends of said -

links being pivotally connected together, all
of said pivotal points being normally ap-

proximately on a straight line, and means .

to move the second mentioned link about its

stationary pivot embodying a crank and con-

necting rod between the crank and said link,
said connecting rod and crank being nor-
mally on a straight line when the two links
are on a straight line, a worm wheel con-
nected with the crank, a worm meshing with
said worm wheel, a motor driving said
worm, and electrical control means for the
motor embodying a circuit ineluding the
motor, a hand operated switch in said cir-
cuit, and an automatic switch in said circuit

"in parallel with said hand operated switch,

said automatic switch beéing operated from
the: worm wheel. : ) o
3. Gate operating mechanism, embodying

'a stationary frame, a horizontally movable

gate, a pair of normally horizontal links

pivoted one at one end to the gate, the other
at one end to the frame, the other two ends:

of said links being pivotally connected to-

gether, all of said pivotal points being nor--

mally approximately on a straight line, and
means to move the second mentioned link
about .its ‘stationary pivot embodying  a
crank and a connecting rod extending verti-
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cally from the crank to the link, the connec- -

tion between the rod and link allowing a
limited lost motion Letween those parts for
the purpose described, said connecting rod
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and crank being normally on a straight line °

when the links are on a_straight line, and
means to rotate the crank to cause operation
as described.

4. Gate operating mechanism, embodying .

a stationary frame, a gate movable thereon,
a pair of links pivoted one at one end to the
gate, the other at one end to the stationary
frame, the other two ends of the links being
pivotally connected together, all of said
pivotal points being normally in an. ap-
proximately straight line, and means to os-
cillate the second mentioned link about its
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stationary - pivot, said means embodying a -

motor, a worm driven by the motor, a worm’

wheel driven by the worm, connecting means
between the worm wheel and the second
mentioned link, and electrical control means
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for the motor embodying a circuit includ- " In witness that I claim the foregoing I

ing the mofor, a hand operated switch have hereunto subscribed my name this 12th
adapted to close the circuit to the motor, day of Apr., 1915. = -

and means operated by the worm wheel for - GEO. B. VARNUM.
opening the circuit after a pre-determined Witnesses: ‘
movement of the worm wheel and when the ' James T. BarkELEW,

links are in normal alined position. o  Erwoop H. BarkrLew.



