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" WILLTAM A. COLLINS, OF BROOKLYN, NEW YORK.

SHUTTER-OPERATING MEANS.

Application filed September 17, 1925. Serial No. 56,928.

My invention relates to shutter operating
means, and is particularly adapted to the
automatic operation of shutters for automo-
bile radiators. Among the objects of my in-
vention may be mentioned—first, the thermo-
static control of the shutter operating motor
circuit to maintain the explosion engine at
.its most efficient working temperature; sec-
ond, a self-contained unit comprising a mo-
tor and automatic switch for opening the
motor circuit when the shutter has been oper-
ated; third, an appropriate mounting for
this unit in the shutter frame so that the
shutter and its operating motor unit consti-
tute a unitary appliance readily mountable
at the front of the radiator; fourth, variuos
features of novelty in the motor ecircuit,
switch and shutter connections hereinafter
described ‘or shown in the accompanying.
drawings, in which

Fig. 1 is a broken side elevation of portion
of the engine block, radiator and shutter
showing my invention applied thereto;

Fig. 2 is a front elevation of the electric
motor and its associated switch;

Fig. 8 is a section drawn to a larger scale
showing the electric motor-operated switch ;

Figs. 4-8 inclusive are diagrams illustrat-
ing 51(3 automatic control of the motor cir-
cuit; :

Fig. 9 is a perspective of the cam illus-
trated in Fig. 3; .

Fig. 10 is a section; and

Fig."11 is a perspective of a modified form
of cam and operating connection. -

The advantage in efficiency which results
from maintaining an explosion engine ‘at
high temperature within a predetermined
range is well understood. Various devices
for this purpose have been suggested, but
have not gone into general use by reason of
their complications, their delicacy or their
expensive construction.

My invention provides a simple, inexpen-

5 sive and efficient layout for accomplishing

this result. In Fig. 1 I have indicated the
application of my invention to the operation
of a radiator shutter for an automobile en-
gine of conventional type. Its adaptation to
other engine or shutter constructions will be
readily understood by those dealing with the
problem.

The water jacket of the engine block 15 is
connected by pipe 16 with the head of radi-

ator 17. In front of the latter are arranged

the shutters 18 by which the flow of air to

the radiator passages is controlled. In the
form here shown the shutters are pivoted
in a frame 19 attached to the radiator or to
its casing, but they may be mounted directly
in the radiator casing if prefeired. A bar
20 joi.ned to the several shutters moves them
in unison.

To operate the shutters T provide an elec-
tric one-way motor 21, the rotor shaft of
which is provided with a worm 99 meshing
with worm wheel 23. Pinion 24 fast with
the worm wheel drives gear 25, on the shaft
of which is a crank arm 26, Connecting rod
27 is jointed to the crank at one end, and to
the shutter mechanism at its other end so
that upon rotation of the crank its swing
through half a rotation opens the shutters,
while its rotation through the balance of the
circle closes the shutters. The motor and its
associated parts arée mounted and housed
within a ventilated casing 28 at the head
of the frame and preferably integral there-
with, and are protected from the heat of
the radiator 17 by an asbestos sheet 29, or
the like, s

The motor cireuit is subject to dual con-
trol, on the one hand. by a thermostat 80
which may be conveniently mounted on the
water pipe 16 of the engine block, and on
the other hand by a switch 31 (Fig. 2) op-
erated by a motor driven member. A feed
wire 32 is connected to the thermostat 30
from any suitable source of current supply,
for example a generator (not shown) as-
sociated with the engine. The lead 33 from
the motor is grounded to the engine frame,
or the like, §etwean the thermostat 30 and
switch 31 the circuit is branched to afford
leads 84 and 35 arranged in parallel and
connected respectively at one end to the ther-
mostat contacts 36 and 37. and at their op-
posite ends to the contact arms 38 and 39
of the switch 81. The contact arms 38 and
39 cooperate respectively with the branches
of the V-shaped contact 40 from which wire
41 leads to the motor winding.

The thermostat may be of any appro-
priate character. For simplicity I prefer to
use a bi-metallic strip 80 having at its free
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end platinum contacts adapted to engage 7

corresponding tips on the contacts 86 and
37 between which the free end of the strip
30 plays.  When the fluid circulating
through the engine jacket is at a predeter-
mined desired temperature for high engine
efliciency, the thermostatic strip 30 occupies
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a,‘i)ositi'on intermediat¥@le contacts 36 and
37. . When the temperature of the, fluid

* reaches the upper-limit of its predetermined

B

_“When _the temperature of the fluid reaches

‘range, the strip is warped into engagement

with the contact 86 and thus closes the motor
circuit. at this point through branch  34.

_the lower limit of the range,-the them;osﬁatic
. strip is_ warped - into ‘engagement with: the

10

15

.at this.point through branch 35.

contact 87 and establishes the motor circuit
The two confact -arms 38 and 39 of the
motor controlled switch 31 are ‘preferably of

spring ‘metal, as also the arms of the V-con--

tact 40, - Open-circuit position is normally

“assumed by both contact arms 38—39. Co-

operating with the latter; However, are pins.

49 and 43 guided -for rectilinear movement"

20

by .apertures in base plate 44: ‘On the oppo-
site ‘side .of ‘the” plate and underlying -and .
supporting.the plungers is the side face of

" the “gear 25.  On this face -of the gear is,

26
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407
" one ‘of the contacts 38—39" parts_from. the
V-contatt 40, the other contact is lifted into

‘arranged an’ arcuate cam rib'45 Which, on
thé rotation of the gear, engages and 1ifts.

‘the pins 42 and 48, The arcuate extent of

the-cam is such that on its rotation it lifts

‘the  pins 42--43 successively against’ their .
respective -contact .arms 3839, and dis--

- places these confacts into- engagement “with
one ‘or the other of the arms of the V-contact
40, At its leading énd 46 the cani is beveled -

‘to ride under and lift the pins 4243, while-

at-its following end 47 the cani i§ abrupé, o' : 35 i at-cont
“§ince the léading end -of .the:cam has now

that the pin riding off the: cani:drops guick-
1y -and the associated-contacts part withi 2

qllllmk eircuit-opening actjon... Preferably .
1

6 pins 42 and- 43.are diametrically. ar-

"r’anged upon opposite sides of the axis of the

‘géar 25, while the cam 45 has” an - arcuate
extent slightly exceeding 190°, so that when:

enigaging positior. Thus as the circuit is

" broken'at this point in one: of the branches.

45 -

_branch.: - -

- The operation of the device will ‘bé"r‘e,a;aily~

“followed from’ thes diagrams 6 to 10 As-
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suming that the shutters 18-have been open
sufficiently long to chill the fluid in the en-

- gine jacket to a temperature below the lower

Timif of the desired-range  for engine effi-
ciency, the thermostat 30, responding to this
change of" temperature, is- warped into en-

.gagement: with the contact 87, “On the. pre-
ceding opening-movement of the-shutters,. .

the rotation of the gear 25 and its ‘asseciated:
cam 45 terminated: when the motor operated

switch .opened . the- motor  circuit at 39 in
“branch- 34, -at .which time the circuit, in

brarich 85 was completed - by. establishing .

~contact at 88, Consequently when'the ther-

mostat 30 engages.the contaet 37 in branch .

-85, the'motor circuit is again completed-and

the motor 21 is again set in motion. As'the

34.-35 it*'is re-establishied -in 'the ~other

" 1,640,288

gear 25 rotates, the crank arm ~26:'nibfres.7 :
downward, thus closing: the shutters Jand.
shutting off the draft t¢ the radiator.. As

“the . shutters 18" close, the ~motor -circuit -
through branch 85 automatically opens:at

.m' ;

38 as the.pin 42 drops from the following. =~

“end of the cam. 45 and the mlotor halts. - Be-

fore this occurs, however, the pin 43 rides .
up the leading incline’46 of the cam'45rand -

closes branch.34.of the: cireuits In this

75
~branch; however, the motor circuit is open-at - .

the . thermostat contact -36. - The explosion
engine now runs. while the shutters 48 re--"-

‘main closéd.  As;temperature of the fliid in -
the engine jacket rises, through the desired

80

range for engine efficiency, the. thermostat -

closing ‘position (Fig: 5) until ‘the tempera-

ture of thie fluid reaches the upper; extrémer

‘of the desired range;  when thé thermostat 85

engages. (Fig.. 7) the contact 86.in bianch-

30 gradually shifts (Fig. 6) from its.shutter -

84 of "the motor’ circuit. - Since"the motor: -
switch is closed at the contact 39; the motor... .
is again energized and the gear 35 again-set. -

in motion, causing the crank.arm 26 to com-

o7
plete its revolution. - As the crank swings -

upward the shutter: slats 18 are opened and -

thte draft is again-admitted to' the’ radiator:
17, The motor automatically halts in' open.
shutter. position when the pin:43: for' contaet
39-runs off.the following ‘end of the cam,
‘this opening.-branch 34.of the.'circuit, ‘at

which ‘time branch 85 is.closed at contdct 38;

passed -beneath: the- pini- 42 and . lifted the

ga
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latter to cause. the ‘closing of the motor .’

switch at this point.

-

" “From the foregoing 1 will bé seen that -

_the temperature.of the fluid in the engine
water jacket is automatically maintained-
within - the desired range: for the. highest -

“engine efficiericy.” The warping of the: thers
‘mostat 30 accurately follows the’temperature

change of the engine fluid.. The upper and
lower - limjts; of the-range may be- readily
varied to meet the requirements. of -particu-
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lar engines; by adjusting: the. pesition of the . '

contacts 86 and 37, or.by altering the char-

acter or length-of the thermostatic element

30.

- Tho one-way. motor 21 is inexpensive and
utilizes. very . little current, and" that ‘only °
intermittently. . Motors such . as ‘are” now -

used . for. operating. wind-shield ‘wipers are--

well adapted. for this service,

action. . The -opening of the contacts.-may
be made’ more €ertain. by’ reinforcing:.the

contact strips 88—89. by auxiliary springs,: .
125
ments of ‘the contacts 38--39, can be made:

if-desired.. “The gpening.and closing. move-:

positive by ‘forming ‘a: cam groovée  (Fig.

11) in the side face of a flange ¥ on the gear.

The inotor switch is positive in its closing

120°

25, in which. groove the “adjacent ends of-.-

the pins 48-are guided ‘while their opposite.

BE)
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ends are positively connected to the contacts
38 and 39 (Fig. 10). The approach of the
arms of the V-contact 40 toward the con-
tacts 38 and 39 may be limited by stop pins
48. Various other forms of switch con-
struction will readily oceur to those deal-
ing with the problem. I have found that
shown sufficient for the purpose and eco-
nomically manufactured and assembled.
While I have shown shutter bars 18 of a
type commonly used, it will be realized that

~ these may be varied in many ways. In the
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construction shown in Fig. 1, I have indi-
cated a lost motion connection between the
connecting rod 27 and the shutters in order
to relieve the motor of any strain, and to
prevent possible halt of the motor. by a
positive limitation of movement of the shut-
ters in either direction, before the gear 25
has rotated sufficiently to open the motor
circuit. To this end the operating connec-
tion between the rod 27 and the shutters 18
is effected through springs 49 and 90 iter-
posed between stops 51 and 52 on the rod
27, and the interposed collar 33 connected
to bracket 54, which may be secured either
to the bar 20 or to one of the shutters 18
as indicated. _

This lost motion connection between the
rod 27 and the shutter system has another
function. In winter it may not be desir-
able to fully open the shutters at any time.
I therefore provide an adjustable stop 55
which is adapted to engage one of the shut-
ters, or bracket 54, to limit its play. Since
the throw of the crank is’eonstant. the
spring 50 is placed under compression as
the crank completes its throw after the
shutters have been halted by the stop. The
same result could be accomplished in various
ways; for example by adjusting the crank
pin along the length of the crank 26; but
this would necessitate the opening of the

casing or the location of a door therein mn

order to obtain access to make such an ad-
justment, and I prefer a device such as the
present which is readily accessible and suffi-
cient for the purpose. In many localities
such a winter adjustment would not be de-
sirable. Nor is it necessary in any case.
It merely prevents an undesirably frequent
opening and closing of the shutters inci-
dent to the admission of very cold air to the
radiator. ~

As above stated, the shutter may be built
into the radiator casing, in which case the .

operating motor unit would be appropri-
ately located therein. The invention also is
applicable to air cooled engines, in which
case the thermostat would be located upon

.some portion of the engine block instead

of upon the pipe 16. However located, it
will be noted that the motor operates the
shutter positively in both directions. and the
closing movement is not dependent upon the

8

action of springs as is now customary in
manually operated devices.
“Various modifications in details of con-

_struction and arrangement of parts, as well

as their adaptation to other types of engines
and shutters, will readily be perceived by
those dealing with the problem. In the fol-
lowing claims T use the word “shutter” in a
sense broad enough to include any appro-
priate means for cutting off the alr supply
from the radiater or engine.

T elaim—

L. FFor use with a shutter regulating the
flow of cooling air to an explosion engine, an
awomatic shutter regulating device com-
prising an elective motor operatively con-
nected with the shutter to open and close
the came, a thermostat responsive to the
engine temperatinre, a motor feed cireuit
branched to afford lines arranged in par-
allel adjustable, means associated with the
thermostat for clesing alternatively one or
the other of said parallel lines at opposite
extremes of a predetermined range of en-
gine temperature, together with a switch
device operatively associated with a motor
driven member, said switch device serving,
after predetermined motor operation, auto-
matically to open the thermostatically closed
branch line, and automatically to close the
switch contacts in the other branch line, so
that the latter may be thermostatically
closed and the motor re-energized when the
engine reaches the opposite extreme of its
predetermined temperature range.

2. The combination with a shutter regu-
lating the flow of cooling air to an explosion
engine, of a one-way electric motor, gearing
directly connected to the motor shaft and
operatively connected to the shutter for
opening and closing the same, and means
associated with the gearing for opening the
motor circuit after predetermined motor op-
eration.

3. The combination with a shutter, of a
one-way, rotary, electric motor, and a spring
between the motor and shutter to permit the
shutter to_halt before the motor stops, to-
gether with adjustable means for regulating
the play of the shutter. ‘

4. Shutter operating mechanism for use
with an internal combustion engine compris-
Ing a casing, a one-way, rotary electric mo-
tor for opening and closing the shutter
mounted in said casing, a parallel branched
motor circuit, a bi-metallic thermostat asso-
ciated with the internal combustion engine
and adapted to close the motor circuit
through said branches alternatively at op-
posite extremes of a predetermined” temper-
ature range, and a switch adapted to open
the motor circuit after predetermined op-
eration of the motor, in combination with
a crank mounted in the casing, gearing op-
eratively interposed between said motor and
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said crank, and a rod connecting said ‘erank
with the shutter adapted both to open and to
‘close the shutter. .. .~ . U
5. In connection with the-cooling systeny
of ‘an’ explosion engine, a motor and 2
shuitter for regulating the air supply to the

<" cooling’ system, in: combination with ‘meaxns.

~ having a crank connecting the motor.and
the shufter; said means being’ adapted to
10 open and ‘close the shutter in response to
" ‘rotary movements of the motor.in’the same
~direetion. - . R :

6. .For 'regulatiné the 4' flow: of ‘fg'zoi_)liiig

‘air to an explosion engine radiator, a shut-

ter frame, a shutter carried by. said frame,
“a rotary electric motor housed in said frame,
_a train' of gears driven. directly by said

" motor, a crank operated by said gears and .

a rod connecting said -crank with'sdid shut-
ter for. opéning and closing ‘the latter, in
combination With: a switch ~sutomatically
opening ‘the motor circuit- after “predeter-
“mined motor operation. - R
. 7. For tegulatitig the flow of cooung air

20

20 {0 an explosion engine radiator, a shutter . .

frame, a shutter- carried by said frame, ‘a

et 1,600,283

rotary electric motor housed: in said frame,
a train of gears driven directly by said mo- ..

‘tor, a erank operated by said gears; and a

rod: connecting said érank-with. said shut-

ter for-opening and closing the latter, in-

combination” with a yielding connection. be-

30,

tween. said rod and said 'shu’f,ter”to_j‘;per?nit .
the motor to complete its operation when -

the shutter movement .is arrested, and a.
switch automatically opening the motor cir=.
cuit after predetermined motoi operation. -
. 8. In an apparatus for regulating the flow
of .air to.an explosion engine, a thermostat
mounted oii~a part: of the engine and.re-
sponsive to jts temperature variation, a one-
way electric-motor, .a parallel branched mo-
tor cireuit, adjustable means associated with
said thermostat fov closing the motor circuit
through sajd branches. alternatively at op-
posite extremes of a predetermined temper-

motor for admitting or excluding the air.

" In testimony whereof T have signed my-

name to this specification. * -

' WILLIAM A. COLLINS.
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‘ature range, and means operated by - the -



