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To all whom it may concern: 
Be it known that I, ERNES A LOWE, a 

citizen of the United States, and 2, resident of 
Plainfield, in the county of Union and State 
of New Jersey, have invented certain new 
and useful Improvements in. Thermally 
Controlled Releasing Mechanism for Fire 
iDoors and the like, of which the following is 
a specification. 
My invention relates to thermally con 

trolled releasing mechanism for fire doors 
and the like and is an improvement upon the 
apparatus for , the same general purpose 
which is shown and described in my prior 
application for patent filed June 17th 1913, 
The ubject of my present invention is to 

secure greater strength and silaplicity in the 
apparatus while at the same time adding to 
the sensitiveness théreof in responding to 
any abnormal rate of rise of temperature re 
quiring the fire door or the like to be opened 
() closed. . 
Owing to the weight of fire door's and the 

size of the mechanism by which their opera 
tion is necessarily governed the practice has 
been, prior to my original invention, to em 
ploy a fusible link interposed in the con 
nection of the cord that normally sustains a 
counter-weight opposing the weight, which 
tends to close the door, but in some cases, in 
place of the fusible link, it has been pro 
posed to employ a defeat or releasing mech 
a raisin, a therinostat, an electro-Inaghet, and 
b8ktely, the thermost at acting to close the 
circuit of the battery and release the mech 
anism when a certain absolute temperature 
has been reached and irrespective of the rate 
of rise of temperature, the action of the 
thernostat in the combination being then to 
call into action the force of a battery and 
magnet to operate the detent releasing mech 
anism. . , 
The airn of inly original invention, as well. 

as of the improvement thereon, is to over 
come the objections incident to the previ 
ously employed apparatus by making the 
operation of the door depend upon the rate 
of rise of temperature instead of upon the 
attainment of an absolute temperature with 
out regard to the rate of rise and at the same 
time to bring about the action of the release mechanism by the force of expansion dué to 
heat, instead of using said force of expan 

sion to bring into action 2 battery and mag 
net; and to likewise produce a device which 
shall be more sensitive in its operation or 
action than can possibly be the case when a 
fusible link is employed that ordinarily re 
cquires to be subjected to the direct action of 
the fame. - 

In my original.application before referred 
to have described an apparatus constructed 
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specially with reference to the use of a ther 
nostat operating on the principle of a de 
terminate rate of rise of temperature for 
bringing about the opening or closing of the 
door, and the rate of rise thermostat, de 

65 

scribed is one in which a confined body of . 
air is employed and the rate of rise at which 
the device shall respond to effect the clos 
ing of the door is determined by the rate at 
which air, when expanded by the heat, may 
be allowed to escape from its inclosure. The 
force of expansion of the air is used as a 
force for directly affecting or operating the 
latch or catch for the releasing mechanism. 
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mechanically instead of through the inter 
vention of a battery and magnet and the de 
vice will not become effective unless the rate 
of expansion of the air and consequent me 
chanical force exerted thereby exceeds the 

80 

rate of compensation due to the escape of the expanding air through a minute or restricted. 
passage-way, . . . . 

in my original application. I describe the 
use of a release mechayaism having a rihaster 
shaft and a spring which is wound up by the 

85 

master shaft and is used by means of a pawl 
connected to the master, shaft. to actuate, a 
clock - work train having the usual clock 
work escapement and a releasing detent op 
erated by the thermostat. 
To secure a more sensitive and positive 

control of the mechanism for effecting the 
release of the door than is possible by the mechanism 'set forth, in my original applica 

93 

tion is the special object of my present in 
vention and for the purpose of naking my 
present invention clear I have shown in the accompanying drawings an apparatus simi 

00 

lar in construction: to that shown in Iny . original application, excepting as respects 
the use of the before-mentioned clock train. 

In the drawings: Figure 1 is a front ele 
wation of the apparatus with a portion of 
the Casing removed. Fig. 2 is an inverted 
plan of a partion of the apparatus, a part 
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being shown in horizontal section on the 
line a-a Fig. 6. Fig. 3 is an edge view of 
the apparatus, the casing or working mech 
anism being shown in section. IFig. 4 is an 
elevation of a portion of the detent mecha 
nism detached from the other parts, Fig. 5 
shows in detail a part of the detent devices. 
Fig. 6 is a vertical section on the line b-l 
Fig. 3. Fig. 7 is a vertical section on the 
line c-c Fig. 3, 

1 is any suitable framework for support 
ing the shafts and other mechanism herein 
described, all inclosed in a suitable casing 1' 
exterior to which may be located the ther 
mostat constructed on the principle before 
referred to and modified somewhat in form 
from that described in my original applica 
tion. No claim is herein made to this type 
of thermostat per 8e inasmuch as the same 
forms the subject of, claims in my original 
application and will be made the subject of 
a divisional patent. 

2 indicates what may be, for convenience, 
described as the primary release arm of the 
apparatus inasmuch as this is the arm which, 
in the preferred manner of application of 
my device to releasing fire doors, is in the 
form of a hook adapted to receive the knot 
ted end of a cord sustaining a counter 
weight, the construction being such that 
when the shaft 2 carrying said arm 2 is re 
leased, the said arm may turn and allow the 
cord to slip from the hook thereby throwing 
the counter-weight out of action and permit 
ting the door to close by its own weight. 

3 is a detent arm projecting from the shaft 
2 mounted preferably as a rock shaft and 4 
is a detaining shoulder or catch for arm 3. 

6 is a secondary detent arm provided with 
the shoulder or catch 4 and Inounted to turn 
freely or independently of the shaft 5, which 
is the re-setting shaft and for that purpose is 
provided with the operating handle 5' and 
an arm 30 carrying slotted link 25 and hook 
or projection 27, as will be presently de 
scribed. Upon the detent arm 6 is the pin 
31 adapted to be engaged by the re-setting 
arm. 30. 
The shaft 8 adapted to rock in suitable 

bearings is the main or master shaft of the 
apparatus which in my prior application is 
normally under the bias of a coiled spring 
tending to turn the shaft so as to release the 
arm 6 and acting also, through a pawl car 
ried by the shaft, upon the train of clock 
work. The detent 7 is formed in a manner 
described in my prior application by simply 
milling the end of the shaft so that when 
the shaft turns from the position shown in 
Fig. 5 the arm 6 will be released. The pri 
mary release arm and detent therefor to 
gether with the secondary detent and master 
shaft are practically constructed and com 
bined as shown in my prior application. 

9 is a weighted arm of the rock shaft 8 
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and 10 the weight thereforgiving the shaft 
a bias tending to turn it in a direction to 
1'elease the secondary detent arm 6. 

11 is a detent arm projecting from the 
master shaft and carrying a pivoted latch or 
catch 12 normally engaged with a detent 13. 

15 is a secondary detent arm for the mas 
ter shaft carried y the shaft 14, while l6 
is a Spring acting on the shaft 14 in a man 
ner to restore it to normal position after the 
alltomatic action of the apparatus. The sec 
ondary detent arm 15 is normally detained 
by a pivoted detent ever or catch 17 having 
a toe or dog 18 with which the secondary de 
tent arm 15 directly engages and by which it 
is normally locked from turning. 
As will be seen, the dog carrying leyer or 

catch 17 is so pivoted or arranged with rela 
tion to the detent arm 15 and its shaft that 
the airn 15 is effectually locked and exerts 
no tendency to turn the catch 17 and release 
itself. As will also be seen, the members 
of the detaining devices directly associated 
with the rock shaft and forming the first 
element of the train of detent mechanisms 
by which the shaft is held against move 
ment under the bias given to it by the weight 
are so formed and engaged that the detain 
ing member 14 thereof tends to move or has 
a bias under the influence of the detained 
member 13 in a direction such that if it is 
freed and allowed to move it will release the 
engaging member and thus bring about the 
release of the shaft by which the detained 
member is carried. This self-releasing tend 
ency of the detent desices due to the bias 
given to the detaining element is however 
effectually resisted or controlled by means 
of the secondary detent arm 15 which is 
locked by the dog 18 lying normally over the 
Secondary detent arm 15. The same self-re 
leasing tendency due to the action of the de 
tained member upon the detaining member 
and due to the form of the members and 
the disposition of the shafts carrying them 
also exists in the case of the detent devices 
for the shaft 2 and shaft 5, as will be 
readily seen by reference to Figs. 4 and 5. 
A suitable spring applied as shown more 
fully in Fig.2 serves, however, to move the 
lever or catch 17 in a manner to carry the 
dog or toe 18 away from the position. of en 
gagement by the secondary detent arm 15. 
The said catch or lever 17, however, is locked 
or restrained from turning by suitable 
means which, being thermally actuated on 
change of temperature, will release said 
catch in any suitable manner as for instance 
by the devices to be now described. 

19 is a thermally actuated latch or releas-- 
ing device normally restraining the detent 
lever or catch 17 from turning to free the 
detent arm 17. The latch or catch 19 suit 
ably mounted on the frame of the apparatus, 

80 

85 

90 

95 

10 

0. 

O 

.5 

120 

l 5 

as shown, is mechanically actuated by the 130 

  



20 

SO 

AO 

45 

5 

3,203,17 

force of expansion of the confined air of the 
thermostat when the rate of its rise of tem 
perature is such that the air may not escape 
from the inclosure of the thermostat fast 
enough to prevent the mechanical force of 
expansion from being exerted upon a suit 
able diaphrag) 20 show in Fig. 2. Said 
diaphraga) is mounted within a suitable case 
and carries a pin operating on the latch 19. 
The casing, sealed at the edges of the dia 
phragm, is connected by a pipe 21 with the . 

ing position for the secondary detent allin interior of a metallic chaniber or inclosure 22 
mounted on the front of the apparatus in a 
frame 24 and containing the air which, be 
ing heated, exerts, its expansive force upon 
the diaphragm 20 in case the rate of rise of 
temperature is such that it cannot be com 
pensated for by the escape of the air through 
the vent, pipe 23, whose interior. end is 
crimped or compressed to form a restricted 
passage for the air, limiting the rate of es 
cape of air when the temperature rises. 
Said vent pipe is shown as packed with air 
filtering material in the same way as is de 
scribed in my original, application. 

Fig. 7 shows the relation of the parts in 
normal position and prior to reiease thereof 
to free the primary release arm 2. When 
the temperature rises at such rate that the 
air expands, within the chamber at so fast. 
a rate that its expansive force will operate 
the diaphragm 20 and actuate the latch 19, 
the detent lever 17 is freed from the posi 
tion shown in Fig. 2 and under the influence 
of a suitable spring, as clearly shown in 
Fig. 2, turns in a direction to free the sec 
onary detent arm 15 controlling the move 
ment of the master shaft by normally lock 
ing the detent arm ii for said master shaft. 
When this action takes place the mastes' 
shaft, turns under the influence of its weight 
10 and frees the train of detents between the 
same and the primary release arm, thus 
bringing about the closure of the door or 
other device. As soon as this takes place the 
shaft 2 provided with a suitable weight, as 
shown, returns to its normal position ready 
for the atching up of the titain of detents 
between. it and the master shaft. The de 
tent mechanism and the master shaft itself are restored to normal position by the opera 

f the shaft, 5 provided with a suitable tion (). 
handle as "giready described and which, 
through arin 30 and slotted link 2 woiking 
on a pin carried by the arm 26 projecting 
from the master shaft, turns the same back 
{4} restore it to hormal position where it will 
be locked by the detent 13. As the arm 30 
turns to re-set the master shaft and before 60 the latch or catch 12 is brought into engage 
ment with the detent 13, the hook or projec 
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tion 27 thereon engages the catch lever 17 
and moves the dog i.8 ove' into position 
above the secondary detent arm i5, which at 
Sach time is in the p&isition giaown in Fig. 4, 

33 

being under the influence of the spring 16. 
Hence the detent devices directly associated 
with the master shaft and which, as before 
described, have a self-releasing tendency, 
will be prevented from freeing therselves 
when engaged by the action of the link 25 
since at such time the secondary detent arm 
is will have been securely locked by the for 
Ward movement of the arim 30 and latch it. 
As will be seen, the moment the latch 1 is 
moved to throw the dog forward into lock 
13, it will be itself held up in such position 
by reason of the fact that the end of the 
catch lever will pass over the end of the 
latch 19 which, by the action of its own 
spring, is thrown into locking position indi 
cated in Fig. 2. ' : 

In the re-setting operation described, the 
arm 30 by engaging the pin 31 on the 
Secondary detent arn 6, throws the same 
into positioi), where the tietent, 4 will lie over 
the end of the detent arm 3 as showi in 
Figs. 5 and 7 and the end of the secondary 
detent al'm 6 will be lock.cc by the ninth 
lated portion of the shaft S, itself constitut. 
iing a detent, as described in my prior appli 
cation before referred to, it leing under 
stood that the restoration of the arm 6 to 
this position occur's before the shaft has 
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been turned back by the arn 30 to such 
position as to obstruct the free backward. 
move.net of the aril 8. The parts having 
been thus restored to position, the arn 6 is 
locked positively by the master shaft and the 
Self-freeing tendency of the detent, for the . 
latter is checked by the action of the locking 
dog 18 upon the secondary detent arm.J.5 
until said secondary arm is freed by the 
movement of the catch lever if occurring (i. 
when the temperature rises at a rate prede. 
termined by the rate at which the air is per 
initted to escape through the restricted pas 
sage leading from the channer of the ther 
nostat, 
What I claim as inst invention is:-- ... 
1. In an apparatus of the character de 

scribed, the combination of a primary re 
lease arm and train of detents normally hold 
ing the same out of action, a weighted mas 
ter shaft having a detent normally holding 
said train from action, a detent arm also. 
carried by said shaft and normally holding 
the same from rotation lander the influence 
of the weight, a secondary detent and. 1: 
detent arm normaily restraining said rock 
shaft arid detent arm and metus for freeing 
said secondary detent arm upon increase of 
temperature at an abnormal rate, 

2. In an apparatus of the character de 
scribed, the combination with the master 
rock shaft and primary release arm provided 
with means controlled by a detent on the Inaster shaft for normally detaining said 
arm. )f a detent arm carried by the master 43 
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shaft, a pivoted latch or catch Sustained 
thereby, a shaft provided with a lock for 
said latch and having a secondary detent 
arm, a detent lever having a dog normally 
engaged by the secondary detent a rim and a 
latch for the dog-carrying lever operatively 
connected with means responsive to ab 
normal rate of rise of temperature. 

3. In an apparatus of the character de 
scribed, the combination with the laster 
rock shaft and means controlled thereby for 
normally holding a primary release arial Out 
of action, of means responsive to an ab 
normal rate of rise of temperattare, a weight 
tending to turn said master shaft in a direc 
tion to free the primary release aim and an 
independent trail) of detents norinally hold 
ing the naster shaft from turning and oper 
atively connected with the devices responsive 
to abnormal rate of rise of tenaperature and 
actuated by the latter through the direct 
force of air when expanded by the heat of 
said abnormal rate of rise. 

4. in an apparatus of the character de 
scribed, the combination of a weightel -is 
ter rock shaft having dete it arm l'oject 
ing from said shaft, a detent shaft provided 
with a detent normally hilling the let ent 
arm and master shaft from turning, a 
secondary detent arm, a pivoted dog-carry 
ing lever or latch normally restraining said 
secondary detent arn), a catch for holding 
the dog in position to norrlaly lock the 
secondary detent arm, a displuragm oper 
atively connected with the latch und serving 
to free the seconciary in from thc (tog and 
a connection from the diaphragal chaliber 
to an air chamber having a vent adapted to 
allow air to escape at a predeter innel rate 
to render the device responsive only when 
the temperature of the air rises at a prede 
termined rate as and for the urpose de 
scribed. 

5. In an apparatus of the character de 
scribed, the combination of a weighted mas 
ter rock shaft and detent devices therefor 
comprising a detained member carried by 
saic rock shaft and a detaining member en 
gaged thereby and having a bias under the 
influence of the weighted rock shaft tend 
ing to move it in a direction to release said 
shaft, a secondary detent arm connected to 
said detaining member, a catch locking said 
arm against movement so as to hold the de 
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tent devices for the rock shaft in check, 
means responsive to change of temperature 
for freeing the secondary arm from the 
locking action of said catch and means for 
turning the master shaft back to normal 
position and restoring said catch to position 
for locking the secondary detent arm prior 
to the restoration of the detained member of 
the rock shaft detent devices to position for 
engaging with its detaining member. 

6. In an apparatus of the character de 
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shaft against turning and comprisin 

scribed, the combination of the weighted 
master rock shaft, mechanism released by 
the motion of said shaft under the influence 
of its weight when said shaft is permitted 
to turn, detent devices normally holding 
said shaft against turning and comprising 
a detained nember connected to the rock 
shaft and a detaining member engaged 
thereby and having a self-releasing tend 
(incy due to the action of the weight ex 
erted on the cletaining member through the 
detained member, a secondary detent arm 
holding said self-releasing tendency in 
check and a thermally controlled latch or 
catch having a toe or dog engaged by and 
locking the secondary detent arm. 

7. In an apparatus of the character de 
scribed, the combination of the biased mas 
ter rock shaft, mechanism released by the 
motion of said shaft under the influence of 
its weight when said shaft is permitted to 
turn, detent devices normally holding said 

a de 
tained member connected to the rock shaft 
and a detaining member engaged thereby 
and having a self-releasing tendency due to 
the action of the weight exerted on the de 
taining member through the detained mem 
ber, a secondary detent arm and catch lock 
ing said arm whereby the self-releasing tend 
ency is held in check, a spring acting on 
said catch and tending to withdraw the toe 
or dog from locking position and a latch or 
catch normally holding the first-named 
latch or catch in locking position and itself 
mechanically actuated by the force of ex 
pansion of confined air on rise of atmos 
pheric temperature. - 

8. In an apparatus of the character de 
scribed, the combination substantially as de 
scribed of a weighted main or master rock 
shaft carrying a detent and mechanism 
normally restrained thereby but freed by 
the actio of the detent on said shaft when 
the shaft is permitted to turn, independent 
detent devices normally holding the shaft 
from turning under the bias given thereto 
by said weight, a secondary detent arm hold 
ing said independent detent devices in nor 
nally engaged position, a dog for locking 
the secondary detent arm and a re-setting 
device acting as described to restore the dog 
to position to lock the secondary detent arm 
and then turn the master shaft into posi 
tion to cause said detent devices therefor to 
become engaged. 

9. In an apparatus of the character de 
scribed, the combination of a biased master 
shaft carrying a detent, and mechanism nor 
mally restrained thereby but freed by the 
action of the detent on the shaft when the 
same is permitted to turn and independent 
detent devices normally holding the shaft 
from turning, said detent devices embracing 
a detent arm on the master shaft, a detained 
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detent member mounted on said arm and a released and in turn may free the normally 10 
detaining member engaged thereby and have restrained mechanism. . . . . 
ing a bias imparted to it in it direction to cause Signed at New York in the county of New 
it to release the deteined member, a Second- York and State of New York this 11th day 
ary detent arm, aitch normally restraining of May A. D. 1915, 
said secondary detaili arm and means re- ERNEST A LOWE. 
sponsive to a change of temperature at a Witnesses: 
predetermined rate for controlling the ac- W. R. WARNER, 
tion of the latch wheeby the shaft may be F. B. TowNSEND. 

  


