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a position intermedia:38the contacts 36 and 
37. When the temperature of the fluid reaches the upper-limit of its predetermined 
range, the strip is warped into engagement 

When the temperature of the fluid reaches 
with the contact 36 and thus closes the motor 
circuit. at this point through branch 34. 
the lower limit of the range, the thermostatic 
strip is warped into engagement with the 

10 
at this point through branch 35. 
contact 37 and establishes the motor circuit 
The two contactarms 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 
42 and 43 guided for rectilinear movement 

20. 

operating with the latter, however, are pins, 
by apertures in base plate 44. On the ???? 
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, 
arranged an arcuate cam rib. 45 which, on 

25 

30 

35 

the cam is such that on its rotation it lifts 

one or the other of the arms of the V-contact 
40. At its leading énd 46 the cami isbeveledi. 
to ride under and lift the pins 42-43, while 
at its followingend 47 the cami iš abrupt, so 
that the pin riding of the cam-drops quick 
ly and the associated contacts part. With a uick circuit-opening action. Preferably 

« the pins 42 and 43 are diametrically, ar 

40 

ranged upon opposite sides of the axis of the 
gear. 25, while the cam 45 has an arcuate 
extent slightly exceeding 190, so that when 
one of the contacts 38-39 parts from the 
V-contact 40, the other contact is lifted into 
engaging position. Thus as the circuit is broken at this point in one of the branches. 

45 34-35 it is re-established in the other. ... branch. 
The operation of the device will be readily. - 

i followed from the diagrams 6 to 10. Aš 
50. 

suming that the shutters. 18 have been open 
sufficiently long to chill the fluid in the en 
???????? a temperature below the lower limit of the desired range for engine effi 

55 

60 

ciency, the thermostat 30, responding to this 
change of temperature, is warped into en 
gagement with the contact 37. On the pre 
ceding opening movement of the shutters, 
the rotation of the gear 25 and its'associated 
cam 45 terminated when the motor operated 
switch, opened the motor circuit at 39 in 
branch 34, at , which time the circuit in branch 35 was completed by establishing. 
contact at 38, Consequently when the ther 
35, the motor circuit is again completed and 
mostat 30 engages, the contact 37 in branch 

the motor 21 is again set in motion. As the 

the pins 42-43 successively against their 
respective contact arms 38-39, and dis places these contacts into engagement with 

30...' .. 

gear 25 rotates, the crank arm 26 moves 
downward, thus closing: the shutters and 
shutting off the draft to the radiator. As 
the shutters 18 close, the motor circuit. . . 
through branch 35 automatically opens at 7:0 
38 as the pin 42 drops from the following. 
end of the cam 45 and the motor halts. Be. 
fore this occurs, however, the pin 43 rides. 
up the leading incline 46 of the cam-45° and . 
closes branch 34 of the circuit. In this 75 
branch, however, the motor circuit is open at 
the thermostat contact 36. The explosion 
engine now runs while the shutters. 18 re--- 
main closed. As temperature of the fluid in the enginejacket rises through the desired 80 
range for engine efficiency, the thermostat 
30 gradually shifts (Fig. 6) from its shutter 
closing position (Fig. 5) until the tempera 
ture of the fluid reaches the upper extreme 
of the desired range, when th? thermostat 85 
engages (Fig. 7) the contact 36 in branch. 
34 of the motor circuit. Since the notor 

on switch is closed at the contact 39, the motor. 
the rotation df the gear, engages and lifts. 
the pins 42 and 43. The arcuate extent of 

is again energized and the gear 35 again set. ... 
in motion, causing the crank arm 26 to coin 9th 
plete its revolution. As the crank swings 
upward the shutter slats. 18 are opened arid 
the draft is again admitted to the radiator. 
17. The motor automatically halts in open 
shutter position when the pin. 43.for contact...g5. 
39 runs of the following end of the can 
this opening branch 34 of the 'circuit, at . . 
which time branch 35 is closed at contact 38, º since the leading end of the cam has nový ·, 
passed beneath the pin 42 and lifted the 10). 
latter to cause the closing of the motor . 
switch at this point. ?? ??? - - 

From the foregoing It will bé seen that : 
thè. temperature of the fluid in the engine 
water jacket is automatically maintained as 
within the desired range for the highest . . 
engine efficiency. The warping of the ther, 
mostat 30 accurately follows the temperature 
change of the engine fluid. The upper and 
lower limits of the range may be readily - 10 - 
yaried to meet the requirements of particut 
lär engines, by adjusting the p9sition of the 
contacts 36 and 3, or by altering the char 
acter or length of the thermostatic element 
The 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. . . . .2) 
The motor switch is positive in its closing 

action. The opening of the contacts may 
be made more certain by reinforcing the 
contact strips 38-39, by auxiliary springs, 
if desired. The opening and closing move 125 
ments of the contacts 38–39 can be made: positive by forming a cam groove a (Fig. 
ii) in the side face of a flange y on the gear. 
25, in which groove the adjacent ends of . 
the pins 43 are guided while their opposite 189 



5 

O 

these may be varied in many ways. 

20 

25 

30 

40 

5 5 

60 

65 

1,640,233 

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 occur 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 
In the 

construction shown in Fig.1, I have indi 
cated a lost motion connection between the 
connecting rod 27 and the shutters in ordel' 
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 30 inter 
posed between stops 51 and 52 on the rod 
27, and the interposed collar 53 connected 
to bracket 54, which may be secured either 
to the bar 20 or to one of the shutters i8 
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 constant, 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 in 
order to obtain access to make such an ad 
justment, and I prefer a device such as the 
present which is readily accessible and sufi 
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 whicl 
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 I use the word “shutter' in a 
sense broad enough to include any appro 
priate means for cutting off the air supply 
from the radiator or engine. 

I claimu 
1. IFor use with a shutter regulating the 

flow of cooling air to an explosion engine, an 
automatic shutter regulating device com 
prising an electirc motor operatively con 
nected with the shutter to open and close 
the i ame, a thermostat responsive to the 
engine temperatiure, a motor feed circuit 
branched to afford lines arranged in par 
allel adjustable, means associated with the 
thermost at for closing 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 hat 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 crank 
with the shutter adapted both to open and to 
close the shutter. . . . . . . . . . . . . 

5. In connection with the cooling systen 
of an explosion engine, a motor and a 
shutter for regulating the air supply to the 

' cooling system, in combination with means. 

10 
rotary m 
direction. 

having a crank connecting the motor and 
the shutter, said means being adapted to 
open and close the shutter in response to 

ovements of the motor in the same 
6. For regulating the flow of cooling. 

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 

20 

7. For regulating the flow of cooung air 
29 to an explosion, engine radiator, a shutter 

a rod connecting said crank with said shut 
ter for opening and closing the latter, in 
combination with a switch automatically 
opening the motor circuit after predeter 
mined motor operation. 

frame, a shutter carried by said frame, a 

mounted on a part of the engine and re 
sponsive to its temperature variation, a one 
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rotary electric motor housed in said frame, 
a train of gears driven directly by said no- . 
tor, a crank operated by said gears, and a 
rod connecting said crank with said shut 
ter for opening and closing the latter, in 
combination with a yielding connection...be 

30, 

tween said rod and said shutter to permit, the motor to complete its operation when 
the shutter movement is arrested, and a 35 
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 therinostat 

way electric motor, a parallel branched ino 
tor circuit, adjustable means associated with 
said thermostat for closing the motor circuit 
through said branches alternatively at op- 4 posite extremes of a predetermined temper 
ature range, and means operated by the 
motor for admitting or excluding the air. . . 
In testimony whereof f have signed my 

name to this specification. 

WILLIAM A. COLLINS. 


