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To all whom (¢ mary corneermn:

Be 1t known that I, SAMUrL LippINCoTT
GriswoLD Kwox,” a citizen of the United
States, residing at Schenectady, county of
Schenectady, State of New York, have in-
vented certain new and useful Improve-
ments i Means for Storing and Applying
Energy, of which the following is a specifica-
tion. L '

My mvention relates to means for storing
and applying energy; and in the particular
organization which I have illustrated in my
present application it has for its object to
render a refrigerating system automatic in its
operation, so that the temperature of the re-

Imgerating-chamber will be maintained with-

In certain predetermined limits.

The system in connection with which I
have chosen to illustrate my invention com-
prises the usual compressor or pump driven
from any suitable source of power, a con-
denser through which the compressed gases
are passed to liquefy the same, a receiver for
containing the liquefied gas, and expansion-
colls located within a refrigerating-chamber.
An automatic mechanism comprising a mo-
tive device operates in the refrigerating sys-
tem to throw the power on and off in accord-
ance with changes of temperature in the re-
Irigerating-chamber and a thermostat and

- assoclated tripping mechanism arranged to

secure the operation of the motive device at
the desired times.

My invention will be better understood by

reference to the following description, taken
1 connection with the accompanying draw-

- 1ngs, while 1ts scope will be pointed out in the
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appended claims. . :
In the drawings, Figure 1 is a diagram-
matic view of an automatic refrigerating sys-

tem, showing one embodiment of my inven-

tion. Fig. 2 1s a detail view of the thermo-

static tripping mechanism and the motive de-

vice by the operation of which the connec-
tion to the source of power is made and
broken. Fig. 3 1s a view in cross-section of a
portion of the mechanism shown in Fig. 2.
Figs. 4 and 5 are views 1n cross-section along
the lines 4 4 and 5 5, respectively, in Fig. 3.
Fig. 6 1s a view 1n partial cross-section along
the line 6 6 1n Kig. 2. -

Referring first to Fig. 1, A is a gas-pumping
machine arranged to be operated from a suit-
able source of power through a belt B, which
13 adapted to be shifted from a loose to a
fixed pulley, and vice versa, on the shaft s. C

ley on

“1s a condenser through which the compressed
‘gas 18 passed In order to liquefy the same, D

1s a receptacle for containing the liquefied
gas, (3 1s a set of tubes constituting the ex-
pansion-coils by means of which the refrig-
erating-chamber F is cooled, and E is a re-
ducing-valve between the receptacle D and
the expansion-coils. The gas after it has

been expanded 1s drawn away from the coils

by the action of the gas-pump, which, as
shown in the drawings, is provided with two
cylinders A’ and A®. The gas enters the
pump through pipe 1 and its branches 2 and
3, and after being compressed is expelled
through pipes 4 and 5, leading to an oil-sepa-
rator P.  From the separator it passes by
way of pipe 6 to the condenser-coils and
thence through pipe 7 to the receptacle D,
from whence it escapes through the reduc-
ing-valve I& into the expansion-coils. The
cold-water supply for the condenser is
through the valve R in the pipe 8, and the
water after leaving the condenser is passed
through pipe 9 into water-jackets surround-
ing the two cylinders of the gas-pump and is
then carried off through the waste-pipe 10.
The pistons in the two cylinders of the gas-
pumping machine are simultaneously op-
erated by means of a shaft passing down
through the casing K and having at its upper
end a bevel-gear H, which is driven from the
belt B through the gear " and the fixed pul-
the shaft s when the belt 1s shifted
thereon.

~ The belt-shifting or other mechanism which

determines the starting and stopping of the

gas-pump, 1s operated upon the occurrence of

certam predetermined changes in the tem-

perature of the refrigerating-chamber. It is

operated by a motive device L in which en-
ergy ifor actuating the belt-shifting mechan-
ism is stored whenever the gas-pump is
started, a tripping device O for releasing the
motive device and permitting it to operate to
shitt the belt off or on, and a thermostat for
operating the tripping device whenever the
temperature either rises above or falls below
certain predetermined limits.

The motive device is purely mechanical in
1ts operation and may be arranged to shift a
belt, open and close a switch, open and close
a valve, or operate any other mechanism
which will start and stop the pump-actuating
mechanism. It consists primarily (see Fig.
2) of a shaft 16, mounted in bearings carried
by a frame 15 and free to rotate and to
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move longitudinally therein.
tached to the shaft at its two ends are disks
17 and 21, the former provided with a pro-
jection or lug 19, adapted when the shaft is
at the limit of 1ts longitudinal movement in
one direction to project mto the path of a
corresponding lug on a gear H? driven by
the pump-actuating mmhanism and the
latter carrying a pin 22 ad%pted when the
shaft 1s at the limit of 1ts movement in the

opposite direction to project into a trans-

verse slot or opening 1 a member 23, which
is slidingly mounted at one end in the frame
15 and at the other end in a bearing carried
by the bracket 24. The shaft 16 also carries
a fixed member consisting of a grooved disk
27 and a lonﬂ'itudnmlly movable member
consisting of a worm 40.
keyed to “the shaft; but the worm is merely
Sphned thereto, as clemly shown 1n Ifig. 3, so
that it is free to move axia, lly along the shaft

Terewith. A pm
39, mounted on the frame, engages one or the

other of the orooves 28 and 29 in the disk 27,
according to The axial position of the shaft 16,
and a threaded block 41, also rigidly secured
to the frame 15, engages with the worm 40.
The disks 27 and 40 are elastically connected
by means of springs 45, which are connected
at one end to the disk 27 and at the other to
small disks 46, mounted on rods 42. These

rods are rigidly connected at one end to the

disk 40 and at the other project into openings
in the disk 27. A guide-plate 43 for the rods
1s mounted on posts 44, projecting from the
disk 27. The outer ﬂ&nges on the disk 27
are provided with teeth or notches 31 and 32,
Figs. 3, 4, and 5, located substantially one
hundred and eighty degrees apart and ar-
ranged to be engaged by pawls 33 and 34,
pwotally mounted on a shaft 35, suppor ted
by a bracket 36. 'The pawls are tripped by

means of the pins 37 and 38, one of Wthh 1S
actuated whetever the lever-arm 47 is over-
balanced one way or the other. This lever-
arm 1s controlled by a thermostat and is
moved mto one or the other of its extreme
positions 1n accordance with the rise or fall
of the temperature in the refrigerating-cham-
ber. The operation of the thermostat will
be heremafter described. The power for op-
erating the motive device whenever one of
the pawls 1s tripped 1s stored m a spring 3,
secured at one end to a strap 18, passing
around the periphery of the disk 17. The
operation of this portion of my invention is
as follows: When the compressor 1s first
started m any v say by shifting the belt
by hand—the Shatt 16 will be in its extreme
position to the right, so that the projection
19 will be m the pa,th of movement of the
projection 20 on the gear-wheel H* the pin
39 will be in the groove 29 of the disk 27, and
the pin 22 will be out of engagement with
the slotted opening in the member 23.  As

Rigidly at- |

The disk is rigidly -
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soon as the shaft s begins to rotate the pro-
jection 20 will be brought into engagement
with the projection 19, and thereafter the
disk 17 and- the shaft 16 will rotate with the
oear-wheel IH®. The shaft 16 will be pre-
vented from moving axially by the pin 39,
which will then be 1n engagement with the
oroove 29 on the other 51de of the central

web from that shown in the drawings, and

the rotation of the shaft will wind the strap

18 around the disk 17, putting the spring S

under tension. As the shaff rotates, the
worm 40, because of its engagement with the
fixed threaded block 41, will be caused to
move along the shaft to the left. The disk
27 being rwldly secured to the shaft, the lon-
0*1tudma1 movement of the disk 40 will oper-
ate to put the springs 45 under tension.
When the shaft 16 driven through the pro-
jection 20 has made a complete revolutlon
the pin 39 will come opgosite an opening 30
(see Fig. 5) m the central web on the member
27, and the shaft impelled by the springs 45
will be moved 10110'1tudmally into the posi-
tion shown in Kig. 2, carrying the projection
19 out of the pa,th of movement of the pro-
jection 20 on the gear-wheel and moving the
pin 22 into engagement with the slot in the
member 23, this member being held in the
proper p081t1011 for the pin to enter the slot
by means of a spring-pin 52, (see Fig. 6,)
which engages a notch on one side of the bar
23. The disengagement of the pin 19 would
leave the shaft 16 free to return to its original
position under stress of the strap 18 were it
not for the pawls 33 and 34, which engage
with notches one hundred and eighty deﬂ'rees
apart on the outer flanges of the disk 27
One of these notches 31 1s 1n a position to be
engaged by 1ts corresponding pawl 33 when
the. opening in the central web comes oppo-
site the pin 39, and the shaft is therefore held
in the posmon to which 1t has been brought
until this pawl 1s tripped. The compressor-
actuating mechanism continues to operate
after the shaft 16 has been axially shifted
without further aflecting the motive device,
which 1s now “ primed,” so to speak, ready to
do 1ts work, the spring S being underits maxi-
mum tension. When the compressor has
been running long enough to reduce the tem-
perature t0 the predetermmed limit, the
tripping device will be operated by the ther-
mostat to trip the pawl 33, and the shaft 16
will be rotated under the influence of the
spring S through one hundred and eighty de-
orees until the pawl 34 catches 1n the notch
32. During this half - rotat pin 22

flon the
moves the reciprocating member 23 into the
position shown in the drawings, and through
the bell-crank lever 25 and the connecting-

rod 26 the belt B 1s shifted irom the fixed to
the loose pulley and the compressor stopped.
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of the valve R, operated by the same con-
necting-rod. = The rotation of the shaft un-

der the influence of the spring S also operates

to compress the springs 45 between the disks
27 and 40; but the shaft is prevented from
moving to the right by the pin 39, which is
now in the groove 28.  After the compressor
has remained idle long enough to permit- the

temperature 1n the refrigeratirig-chamber to

rise to the predetermined upper limit the
tripping device will be again operated by the

thermostat (this time in the opposite direc-

tion) to trip the pawl 34. The tripping of
this pawl will permit the shaft 16 to rotate
through another one hundred and eighty de-
erees, shitting the member 23 back into its
original position and again throwing the belt
onto the fixed pulley on the shaft s. During
this rotation the compression of the springs
45 will be continually increased, and when

- the shaft reaches its original position and the
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opening 1n the central web on the disk 27
agaln comes opposite the pin 38 the shaft will
be shifted under the stress in the springs 45
Into 1ts extreme right-hand position, the. pin
22 bemmg withdrawn from the slot in the
member 23 and the pin 19 being again pro-
jected mnto the path of movement of the pin
20. The compressor having been again
started by this movement of the motive de-

vice, the shaft 16 will be immediately ro-

tated by the engagement of the pin 20 with
the pin 19 until at the end of a complete cycle
or revolution the shaft will be again thrown
to the left by the springs 45, and the motive
device will again be in its primed condition
ready to throw the belt off when the tempera-
ture 1s sufficiently reduced and on again
when 1t has risen to the predetermined limit.
Erom the foregoing description it will be
seen that the motive device is a self-con-
tamed energy-storing mechanism capable of
stopping and starting the pump-actuating
mechanism at the desired times and so re-
lated to the said mechanism that it will be
wound up or primed ready for the next cycle
1n 1ts operation during the first few revolu-
tions of the pump-actuating mechanism.
The thermostat, by means of which the
tripping devices are operated at the proper
times, consists, essentially, of three parts,
first, a large vessel—say of several gallons ca-
pacity—containing brine or some liquid hav-

‘Ing a comparatively large coefficient of ex-

pansion at or near the temperature which it
1s desired to maintain; second, a smaller ves-

sel containing some liquid of high specific

gravity, such as mercury, in which case it
may have a capacity, say, of about eight
ounces, and, third, a scale-beam mounted in
unstable equilibrium and carrying at one end
a cup to receive the mercury and at the other
end ‘a counterweight. The large vessel con-
taming the brine 1s indicated by the letter M,
Fig.1,and is located within the refrigerating-

chamber. It is preferably entirely filled

with the liquid and is tightly sealed except
for a small pipe m about one-sixteenth of an
inch 1nside diameter, through which it is con-
nected with the small vessel N, located near
tiie tripping mechanism. This latter vessel
1s also tightly sealed and contains both brine
and mercury in varying proportions. The
pipe m leads into it at the top, and the pipe
n, leading from the bottom, dips into a well
at the bottom of a mercury-cup 48, freely
suspended at one end of the scale-beam 47,
The scale-beam- is counterweighted at its
other end by the weight 49 and is mounted
in unstable equilibrium on a knife-edge bear-
ing 50. _

The operation of the entire system may
now be explained as follows: Assuming that
the refrigerating-chamber is at or near the
desired temperature and that the different
parts of the system are as indicated in Figs.
1 and 2, the compressor will be at rest and
the temperature i the refrigerating-cham-

‘ber will be gradually rising. When the tem-

perature has increased by a certain prede-
termined amount—say 6°—a sufficient quan-
tity of the brine in the vessel M will have
been torced through the tube m and into the
small vessel N to displace several ounces of
mercury trom the latter vessel into the cup
48.  As soon as enough mercury has been
torced mnto the cup to overbalance the coun-
terwelght 49 the scale-beam will fall into its
other extreme position and in so falling will
come 1nto contact with the pin 38 and force
1t into engagement with the pawl 34, thereby
tripping the pawl. = The motive device will
then rotate through half a revolution, throw-
ing the belt B onto the fixed pulley on the
shaft s and starting the compressor. At the
same time the shaft 16 of the motive device

will be thrown into its extreme right-hand

position, and during the first few revolutions
of the compressor-actuating mechanism it
will be wound up or primed and held in its
primed position by the pawl 33 in engage-
ment with the notch 31 on the member 27.
The compressor will continue to operate
until the temperature of the refrigerator has
been reduced by, say, 6°, when the brine in
the vessel M will have contracted sufficiently
to withdraw mercury enough from the cup
48, so that 1ts weight will be overbalanced by
the counterweight 49. The scale-beam will
then fall into the position shown in the draw-
ing, releasing the pawl 34 and tripping the
pawl 33. The motive device will rotate
through a half-revolution, throwing off the

| belt B through the medium of the belt-shift-

ing rod 26, until it is caught by the pawl 34,
engaging in the notch 32, thus completing
the cycle of operation and leaving the trip-
ping mechanism in a condition to be oper-
ated by a rise of temperature, as before. The

| tube 7, leading from the vessel N to the cup

.
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48, projects into a well at the bottom of the
cup, so that its end is never uncovered in the

operation ol the device.

Bvtheabove arrangement a compamtwely
small amount of a l1quld of high specific
gravity, such as mercury, can by its weight
operate the tripping mechanism, whereas
were the expansion of the mercury itself de-
pended upon to operate the device averylarge
quantity would be rt,qulred Although 1
have suggested the use of brine as a hqmd to
be used in the vessel in the refrigerating-
chamber, 1t will of course be under stood that
any other liquid having a suitable coeflicient
of expansion may be used. As another ex-
ample of such a liquid 1 may mention alco-
hol.

Since -the water-supply for the condenser
C is required only when the compressor 1s 1n
operation, I provide a valve R in the supply-
pipe 8 and connect the valve-actuating lever
to the belt-shifting or other actuating mech-
anism, by means of which the compressor 1s
started and stopped.

I have 1llustrated my invention in connec-
tion with a mechanical belt-shifter for con-
necting and disconnecting the source of
power from the device to be driven; but evi-
dently the form of the connecting device con-
stitutes no part of my invention. [ there-
fore desire1t to be understood that any means

| whatso ever which operatestosecure the start-

ing and the stopping of a device to be driven
by making and breaking the connection be-
tween the said device and the ultimate source
of power irom which it 1s driven may be sub-
stituted in place of the particular belt-shaft-

ng mechanism shown, and although I have

described my invention as ::‘Lpphed to a re-
irigerating systen it is to be understood that
it 1s not limited to such application, and in
the claims hereto appended I aim to cover
the said invention in whatever connection 1t
:nfw be applied.

What I claim as new, and desire to secure
by Letters Patent of the United States, 1s—

1. In combination, a device to be oper-
ated, a longitudinally-movable and rotatable
shaft operatively connected thereto, an en-
ergy-storing motor connected to said shaft, a
spring for moving said shaft longitudinally,
means whereby he rotation of the shaft puts
said spring under tension, operating mechan-
1sm for rewinding the enero y—stonnﬂ motor,
and means for pr even‘[mﬂ" a lonmtudmal
movement of the shaft, the Said means being
so constructed and arranged that when a
predetermined point 1n the Totation of the
shaft is reached the said shaft will be released
so that it may be moved under the influence
of the spring into engagement with said op-
erating mechanism.

2. In combination, an operating mechan-
ism, a rotatable and 101101tuc 111&]]y—moxmblu
shaft operatively connected ther eto, a spring

805,648

for moving the said shait out of engagement
with the operating mechanism, means for
putting said spring “under tension as the shaft
1s rotated, and means for preventing longi-
tudinal movement of the said shaft, the said
means being so constructed and arranged
that when a predetermined point in the rota-
tion of the shaft 1s reached the said shaft will
be released so that it may be moved under
the influence of said spring.

3. In combination, a rotatable and longi-
tudimally-movable s]mf‘[, a member rloldly
connected to said shaft, a second member lon-
ortudinally movable thereon an elastic con-
11ect1011 between said memb ers means where-
y the longitudinally - movable member 1s
:noved along the shaft as the same 1srotated,
and means whereby the shaft is released when
a certain point m 1ts rotation is reached.

4. In combination, a rotatable and longi-
tudinally-movable shaft a member hzwmﬂ' a
grooved periphery rw'ldly connected to said
shaft a fixed pin engagmge the groove, a sec-
ond member lonﬂ'ltudmally movable on the
shaft and having a threaded exterior, a fixed
threaded block with which said threaded ex-
terior engages, and an elastic connection be-
tween said members, the member having the
grooved periphery being provided with a lon-
ﬂ*ltudmally-extendmﬂ‘ opening at one side of
the oroove Into which the pin is caused to
move whenever the shaft has been rotated
through a predetermined angle.

5. In combination, a rotatable and longi-
tudinally-movable Sh&ft a member rwldly
connected to said shaft, the periphery of the
sald member being prowded with twogrooves
separated by a web having an opening at one
point therein, a fixed pin arranged to engage
one or the other of said OTOOVES s and ad&pted
to pass through said opening, a second mem-
ber loncrltudmally movable on the shaft and
having a threaded exterior, a fixed threaded
block with which said threaded exterior en-
ocages, and an elastic connection between the
meimbers.

6. In combination, a source of power, a
device to be driven therefrom a connecting
device for making and breakmﬂ' the connec-
tion between the source of power and the de-

vice to be driven, and a motive device for op-

erating the connecting device, the said mo-
tive device comprising a rotatable shaft ar-

ranged to operate the connecting device,

means for rotating the shaft, pawls and a co-
operating notched member for restraining
and hmltmcr the rotation of said shaft, and
tripping devices codperating with said pawls

7. In combination, a source of power, a
device to be driven therefrom, a connecting
device for making and breaking the connec-
tion between the source of power and the de-
vice to be driven, an energy-storing motive
device for operating the connecting device,

| means for operating said device to store en-

75

30

QO

95

100

105

I11G

115

120

Y25

I30




10

20

30

35

40

55

60

65

805,648

ergy therein, and means for controlling the

operation of the said motive device.

8. In combination, a source of power, a
device to be driven therefrom, a connecting
device for making and breaking the connec-
tion between the source of power and the de-
vice to be driven, an energy-storing motive
device for operating the connecting device,
means for connecting the motive device to
store energy whenever the connecting device
makes the connection between the source of
power and the device to be driven, and means
for controlling the operation of the said mo-
tive device.

9. In combination, a source of power, a
device to be driven therefrom, a connecting
device for making and breaking the connec-
tion between the source of power and the de-

vice tobe driven, and an energy-storing mo-
tive device for operating the connecting de-

vice, thesaid motive device comprising a rota-
table and longitudinally-movable shaft, in one
of 1ts extreme positions operatively connected
to the connecting device and in the other of

its extreme positions to the said source of
power.

10. In combination, a source of power, a
device to be driven therefrom, a connecting
device for making and breaking the connec-
tion between the source of power and the de-
vice to be driven, an energy-storing motive
device for operating the connecting device,
means for connecting the motive device to
store energy whenever the connecting device
makes the connection between the source of
power and the device to be driven and for re-
connecting the motive device to the connect-
ing device, atter the storing of energy has
been completed. |

11. In combination, a source of power, a

device to be driven therefrom, a connecting
device for making and breaking the connec-

tion between the source of power and the de-
vice to be driven, an energy-storing motive
device for operating the connecting device,
the said motive device comprising a rotata-
ble and longitudinally-movable shaft, in one
of 1ts extreme positions operatively connect-
ed to the connecting device and in the other
of 1ts extreme positions to the operating
mechanism, means for shifting the shaft {from
one extreme posttion to the other, and means
for controlling its rotation when operatively
connected to the connecting device.

12. In combination, a source of power, a
device to be driven therefrom, a connecting
device for making and breaking the connec-
tion between the source of power and the de-
vice to be driven, a motive device for operat-
mg the connecting device, the said motive
device. comprising a rotatable and longi-
tudinally-movable ‘shaft, in one of its ex-
treme positions operatively connected to the
connecting device and in the other of its ex-
treme positions to the operating mechanism,

5

an energy-storing motor for rotating said
shaft, pawls and a cooéperating notched
member for restraining and limiting the ro-
tation of the shaft, means for retaining the
shaft in operative relation with the connect-
mg device during a complete cycle of opera-
tion, and means for causing the said shaft to
be operatively connected to the operating
mechanism at the beginning of each cycle
until sufficient energy is stored in the energy-

storing motor to carry the motive device

through another cycle in its operation.

13. In combination a source of power, a

device to be driven therefrom, a connecting
device for making and breaking the connec-
tion between the source of power and the
sald device, an energy-storing motive device
for operating the connecting device, means
tor operating said device to store energy
therein, and an automatic meansfor control-
ling the operation of the motive device.
- 14. In combination, a source of power, a
device to be driven therefrom, a connecting
device for making and breaking the connec-
tion between the source of power and the
sald device, an energy-storing motive device
for operating the connecting device, means
for connecting the motive device to the op-
erating mechanism to store energy whenever
the connecting device makes the connection
between the source of power and the device
to be driven and for reconnecting the mo-
tive device to the connecting device after the
storing ot energy has been completed, and
means for controlling the operation of the
motive device. B

15. In combination, a source of power, a
device to be driven therefrom, a connecting
device for making and breaking the connec-
tion between the source of power and the
sald device, an energy-storing motive device
for operating the connecting device, the said
motive device comprising a rotatable and
longitudinally-movable shaft, in one of its
extreme positions operatively connected to

the connecting device and in the other of its

extreme positions to the operating mechan-

1sm, pawls and a codperating notched mem-
ber for restraining and limiting the rotation
of the shaft, tripping devices codperating
with sald pawls, means for retaining the
shaft in operative relation with the connect-
mg device during a complete cycle of opera-

tion, and means for causing the said shaft to

be operatively connected to the operating
mechanisn at the beginning of each cycle un-
til suflicient energy is stored in the energy-
storing motor to carry the motive device
through another cycle 1n its operation.

16. In combination, a source of power, a

device to be driven therefrom, a connecting

device for making and breaking the connec-
tion between the source of power and the
sald device, and an energy-storing motive de-

vice for operating the connecting device, the
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sard motive device comprising a rotatable
and longitudinally-movable shaft, in one of
1ts extreme positions operatively connected
to the connecting device and in the other of
its extreme positions operatively connected
to the operating mechanism, pawls and a co-
operating notched member for restraining
and limiting the rotation of the shaft, trip-
ping devices codperating with said pawls,
means for actuating said tripping devices,
means Tor retaining the shaft in operative re-
lation with the connecting device during a
complete cycle of operation, and means for
causing the said shaft to be operatively con-

nected to the operating mechanism at the.
beginning of each cycle until suflicient en-

ergy 1s stored in the energy-storing motor to
carry the motive device through another cy-

cle 1n 1ts operation.

17. In combination, a source of power, a
device to be driven therefrom, means for
malking and breaking the connection between
the source of power and the said device, an
automatically-operating energy-storing mo-
tive device for actuating said means, means
for operating said device to store energy
therein, means for restraining the operation
o the motive device, and means for remov-
g said restraining means. '

18. In combination, a source of power, a
device to be driven therefrom, means for
making and breaking the connection be-
tween the source of power and the said de-
vice, a motive device for actuating said
means, an energy-storing device connected
to the motive device, means for maintaining
said motive device in a predetermined posi-
tion, and means for releasing said device.

19. In combination, a source of power, a
device to be driven therefrom, means for
making and breaking the connection be-

tween the source of power and the said de- |

vice, a motive device for actuating said
means, means for putting said device under
tension so that when released it will actuate
the connection making and breaking means,
a plurality of tripping devices determining

the range of movement of the motive device, |
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and means for operating one or the other of
said tripping devices. . '

20. In combination, a source of power, a
device to be driven therefrom, a motive de-
vice, connecting and disconnecting means
arranged to be operated by said motive de-

Eo

vice to first break the connection between ss

the source of power and the device to be
driven and thereafter to remake said connec-

tion, a thermostat and means controlled

thereby for releasing the motive device at a

certamm predetermined temperature so that 6o

1t may operate to disconnect the device to be
driven from the source of power, and for
agaln releasing the motive device at a certain
other predetermined temperature so that it
may operate to again connect the device to
be driven to the source of power.

21. In combination, a source of power, a
device to be driven therefrom, a motive de-
vice arranged to be placed under tension by
the operating mechanism and then auto-
matically disconnected therefrom, connect-
ing and disconnecting means arranged to be
operated by said motive device to first
brealk the connection between the source of

- power and the device to be driven and there-

atter to remake said connection, a thermostat
and means controlled thereby for releasing
the motive device at a certain predetermined
temperature so that the motive device may
operate to disconnect the device to be driven
from. the source of power, and for again re-
leasing the motive device at a certain other
predetermined temperature so that it may
operate to again connect the device to be
driven to the source of power, and means op-
erating automatically to connect the motive
device to the operating mechanism whenever
the connection between it and the source of

power 18 completed.

In witness whereof I have hereunto set my
hand this 13th day of February, 1902.

SAMUET, LIPPINCOTT GRISWOLD KNOX.

Witnesses:
ArRTHUR A. Buck,
BERrRTHA SECOR.

70

75

30

90




	Drawings
	Front Page
	Specification
	Claims

