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[ 5 7] ABSTRACT 

A time-delay relay comprising a housing having a 
chamber in which are mounted a thermostatic switch 
assembly and an electric heater in heat transfer rela 
tion with the thermostatic switch assembly for heating 
the latter to effect actuation of the contacts thereof. A 
pair of heater terminals are positioned in terminal 
receiving slots in the housing, and have portions in 
conductive electrical contact with the heater. A cover 
overlies the thermostatic switch assembly and has 
means engageable with the terminals thereby to retain 
the terminals within the housing. A retainer is pro 
vided which is snapped into a position spanning the 
mouth of the chamber thereby to hold the terminals, 
heater, thermostatic switch assembly, and the cover in 
their assembled position. Also disclosed is a method of 
assembling a time-delay relay in which the various 
components are inserted into respective openings in a 
chamber of a housing and in which the various com 
ponents are secured relative to one another and rela 
tive to the housing by means of a retainer. 

11 Claims, 6 Drawing Figures 
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TIME-DELAY RELAY AND METHOD OF 
ASSEMBLING SAME 

BACKGROUND OF THE INVENTION 

This invention relates to thermostatic electrical 
switches and is particularly concerned with a time 
delay relat (TDR) utilizing a thermostatic switch as 
sembly for opening and closing an electrical circuit. 
More particularly, this invention is concerned with a 

TDR in which certain electrical terminals and a ther 
mostatic switch assembly are held in position relative 
to one another and relative to a housing by means of a 
retainer adapted to be snapped into position in a cham 
ber in the housing. In prior art TDR’s the thermostatic 
switch assembly was adhesive-bonded or riveted to a 
housing and electrical terminals were riveted to the 
housing. The adhesive bonding procedure required that 
the adhesive be cured, and this curing cycle increased 
the assembly time of the unit. Both the application of 
the adhesive and the installation of the rivets for the 
terminals involved separate manufacturing steps which 
increased production time and costs. Known prior art 
assembly procedures have required the TDR compo 
nents to be brought together along different axes or 
planes (e.g., both vertical and horizontal) thereby ne 
cessitating that the unit be turned during assembly thus 
resulting in increased production time and requiring 
complicated production machines. 

SUMMARY OF THE INVENTION 

Among the several objects of this invention may be 
noted the provision of a TDR which may be assembled 
without the use of adhesive or rivets; the provision of 
such a TDR in which all parts may be brought together 
along one axis or plane (e.g., a vertical one) thereby to 
simplify assembly; the provision of such a TDR in 
which terminals may readily be installed in the housing 
without the use of rivets; the provision of such a TDR 
which, once assembled, substantially precludes tamper 
ing; the provision of such a TDR in which many of the 
components thereof perform multiple functions; the 
provision of a method of assembling a TDR unit which 
simpli?es the assembly procedure of TDR’s and which 
results in increased production at lower cost; and the 
provision of such a TDR which is of rugged contruction 
and is reliable in operation. Other objects and features 
of this invention will be in part apparent and in part 
pointed out hereinafter. 
Brie?y, a time-delay relay unit of this invention com 

prises a housing having a chamber and terminal 
receiving slots therein. A thermally responsive switch 
assembly adapted to make and break an electrical cir 
cuit is mounted within the chamber. This switch assem 
bly has contacts and a thermostatic switch element 
therewithin, the contacts being movable into and out of 
engagement with one another in response to actuation 
of the thermostatic element when the latter is subjected 
to predetermined temperature conditions. A heater en 
ergized by a second circuit is positioned in a heat 
transfer relation with the switch assembly for heating 
the thermostatic element. A pair of terminals adapted 
for electrical contact with the heater is provided in the 
housing, these terminals constituting a portion of the 
second circuit. The heater and the switch assembly are 
mounted within the chamber, and the terminals are re 
ceived by the terminal-receiving slots in the housing. A 
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2 
cover overlies the chamber and has means engageable 
with the terminals thereby to retain the terminals 
within the housing. A retainer engageable with the 
housing is forced into position at the mouth of the 
chamber thereby to hold the cover, the switch assem 
bly, the heater and the terminals in an assembled rela 
tion relative to one another within the housing. 
The method of this invention of assembling a time 

delay relay unit comprises first inserting the terminal 
members into the openings in the housing with portions 
of the terminals extending into the chamber. Then, the 
heater and the switch assembly are inserted into the 
chamber with the heater in electrical contact with the 
above-mentioned portions of the terminals and in heat 
transfer relation with the switch assembly. A cover is 
then installed in the chamber to overlie the switch as 
sembly and the heater, the cover being engageable with 
the terminal members, and then a retainer is applied 
across the mouth of the chamber, the retainer being en 
gageable with the housing at the sides of the chamber 
thereby to positively secure the terminal members, the 
heater, the switch assembly and the cover in an assem 
bled position relative to the housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a time-delay relay 
(TDR) of this invention; ' 
FIG. 2 is an enlarged plan view of the TDR; 
FIG. 3 is a vertical section taken on line 3-3 of FIG. 

2 with parts broken away to show some interior details; 

FIG. 4 is an enlarged partial plan view of a portion of 
the TDR housing prior to installation of the terminals 
and switch assembly; and 
FIGS. 5 and 6 are front views of the two heater termi 

nals. 
Corresponding reference characters indicate corre 

sponding parts throughout the several views of the 
drawings. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

Referring to the drawings, a time-delay relay unit 
(TDR) of this invention, indicated in its entirety at l, 
is shown to comprise a housing 3 of nonconductive ma 
terial (e.g., a molded synthetic resin) having a chamber 
5 and a pair of terminal-receiving slots 7a, 7b molded 
therein. An enclosed unitary thermostatic switch as 
sembly 9 is mounted within chamber 5. This switch as 
sembly includes a case 11 adapted for reception in 
chamber 5 and a pair of contacts 13a, 13b mounted 
within the case. ' 

As shown in FIG. 3, contact 130 is mounted on a 
bracket 15 and contact 13b is secured to the free end 
of a contact arm 17 resiliently cantilevered from one 
side of the switch casing and being movable therewithin 
to bring contact 13b into and out of mating engagement 
with contact 130. Contacts 13a, 13b are normally bi 
ased closed by the arm 17. 
A thermostatic element 19 such as a snap-acting bi 

metallic disk of the type disclosed, for example, in US. 
Pat. No. l,448,240, is mounted within case 11. Because 
of its nondevelopable or dished shape element 19 will 
snap from one curvature position to an opposite one in 
response to change of temperature so as to provide me 
chanical power to actuate the contact arm l7 of switch 
assembly 9. Disk 19 is mounted at the bottom of case 
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11 within a cup-shaped end closure 21 thereof which 
is formed from a material such as copper having good 
electrical and thermal conductivity. The periphery of 
disk 19 is supported by an internal shoulder 23 of cup 
21. A pill~shaped heater 25 is bonded in heat-transfer 
relation to the undersurface of cup 21, this heater con 
stituting means for heating disk 19. This heater may be 
formed of a material with a resistivity-temperature 
curve having a steep-sloped positive temperature coef 
ficient (referred to as PTC) such as is described and il 
lustrated in US. Pat. No. 3,489,976. At temperatures 
below a predetermined elevated temperature, the bi 
metallic disk is dish-shaped with its upper face concave 
(see FIG. 3). Upon being heated, the disk snaps over 
center so that its upper face is convex. An actuator or 
transfer pin 26 is axially slidable within a central bore 
of a cylindrical pin guide 27 so that when disk 19 snaps 
into its convex upward curvature it will be moved up 
wardly to engage a lobe 28 intermediate the ends of 
contact arm 17 thereby to lift arm 17 to open contacts 
13a, 13b. 
A pair of terminals 29a, 29b is inserted in their re 

spective receiving slots 7a, 7b in housing 3 (one termi 
nal in each slot). Each terminal 29a, 29b has a contact 
portion 31a, 31b, respectively which extends into 
chamber 5 so that the contact portion 31a of terminal 
29a engages and electrically contacts the central un 
dersurface of heater 25 and contact portion 31b of ter 
minal 29b engages and electrically contacts cup 21, 
which constitutes the other terminal of heater pill 25. 
Thus, terminals 29a, 29b and heater 25 form a heater 
circuit to which electrical power is supplied for heater 
energization. 

Switch‘ assembly 9 includes a pair of terminals 33a, 
33b, each connected to a respective contact 13a, 13b, 
these terminals and contacts constituting an electrical 
circuit which is opened in delayed response to energi 
zation of the heater circuit by disk 19 snapping over 
center and opening contacts 13a, 13b. It is to be under 
stood that the arrangement of the disk and contacts 
may be such that the contacts will be opened or closed 
on a rise in temperature. _ , 

Terminals 29a, 29b are substantially identical in 
structure in their upper portions, both including a 
shank portion 35a, 35b, a quick-connect portion 37a, 
37b with shoulders 39a, 3% between the shank and 
quickconnect external terminal portions 37a, 37b and 
with shoulders 41a, 41b at the lower ends of the shank 
portion. Each terminal has a tab 43a, 43b struck from 
the shank portion with its free upper end extending out 
wardly from the shank portion and inwardly toward 
chamber 5 when the terminal is received in its respec 
tive terminal-receiving slot 7a, 7b. As shown in FIG. 3, 
contact portion 31a of terminal 29a is an elongate arm 
extending into chamber 5 for ?rm electrical contact 
with the undersurface of heater 25. And contact por 
tion 31b of terminal 33b has its relatively short contact 
?nger 31b struck from its shank 35b so as to extend into 
the chamber for electrical contact with the periphery 
of cup 21, and thus conductive electrical contact with 
the top surface of heater 25. Terminals 29a, 29b are 
preferably made of a resilient electrical conductor ma 
terial, such as a good cooper electrical alloy. The 
contact portions 31a, 31b are formed so as to be biased 
into resilient ?rm engagement with heater 25 and with 
cup 21, respectively, thereby to maintain excellent 
electrical contact therewith. 
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4 
Terminal-receiving slots 7a, 7b in housing 3 are iden 

tical, and thus only one slot need be described in detail. 
Each slot includes a thin, blind slot 45 (see FIG. 4) in 
the housing generally parallel to the axis of chamber 5 
for reception of the shank portions 31a, 31b of a re‘ 
spective terminal 29a, 29b inserted therein, and a con 
necting slot 47 extending heightwise of the chamber 
along the length of the shank slot providing an opening 
between the chamber and-the shank slot thus enabling 
the contact portions 31a, 31b of the terminals to extend 
from the shank-receiving slot into the chamber. Within 
each shank-receiving slot 45 are stops 49(see FIG. 3) 
engageable with shoulders 41a, 41b at the bottom of 
the shank of each terminal 29a, 29b thereby to properly 
position each terminal in the housing upon being in 
serted into its respective slot 7a, 7b. As indicated at 51, 
stops are provided in housing 3 on the walls of chamber 
5, these stops being engageable by the periphery of cup 
21 of switch assembly 9 thereby to position the case 11 
when it is seated in the chamber in an assembled posi 
tion in which heater 25 and cup 21 are properly located 
within the housing for electrical contact with contact 
portions 31a, 31b of terminals 29a, 29b. 
As best seen in FIGS. 2 and 4, chamber 5 is a blind 

hole of generally circular cross section and has a mouth 
53 of generally rectangular cross section. A cover of 
insulating material, generally indicated at 55, fits within 
the mouth of the chamber, to engage the upper surface 
of case 11 of the unitary thermostatic switch assembly 
9 and to hold the latter in its installed seated position 
in the chamber. Cover 55 is of generally rectangular 
shape in plan and has a close fit (but not a tight fit) 
within the mouth of the chamber. The cover has lugs 
57 extending from opposite ends of the cover into slots 
47 which engage the inner faces of shank portions 35a, 
35b and the upper free ends of tabs 43a, 43b of termi 
nals 29a, 29b, thereby preventing movement of the ter 
minals and retaining them in their installed position in 
the housing. As indicated at 59, cover 55 has a plurality 
of gripping ledges on its undersurface for engagement 
with the upper portion of switch body 11 of switch as 
sembly 9 thereby to hold the latter in its installed posi 
tion. 
A retainer 61, adapted to be forced or snapped into 

a locking position in chamber mouth 53, positively 
holds and locks the cover in position in the housing. 
With the cover lugs 57 in engagement with tabs 43a, 
43b terminals 29a, 29b and with cover ledges 59 in en 
gagement with switch body 11 of switch assembly 9, all 
the components of the time-delay unit are securely held 
relative to‘ one another and relative to housing 3 in an 
assembled position by means of retainer 61. MOre par 
ticularly, retainer 61 is preferably made of a stiff, resil 
ient material, such as spring steel. The retainer is gener 
ally of rectangular shape in plan and has tabs 63 ex 
tending endwise therefrom. Tabs 63 are bent up from 
the plane of the main section of the retainer and the 
length of the retainer from one tab to another is slightly 
greater than the interior dimensions of chamber mouth 
53 whereby, upon installation of the retainer, the re 
tainer must be forced into the chamber mouth. With 
the retainer properly installed, it is contiguous to the 
upper surface of cover 55 and securely holds the latter 
in position relative to the housing. Preferably, cover 55 
is made of an electrically insulative material, such as a 
thermosetting synthetic resin, thereby to electrically 
insulate the switch assembly from retainer 61. It will be 
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further noted that, upon installation of retainer 61 in 
chamber mouth 53, retainer tabs 63 are deformed or 
sprung so as to have an interference ?t or engagement 
with opposing surfaces of the housing at the mouth of 
the chamber as the retainer is pushed into the chamber 
mouth. With tabs 63 being bent up away from the main 
section of the retainer, any attempt to remove an in 
stalled retainer from the chamber mouth will cause the 
ends of the tabs to dig into the side walls of the cham 
ber mouth and thus effectively prevent removal of this 
retainer. This self-tightening or self-locking feature of 
the retainer prevents tampering with the time-delay 
relay unit after assembly. 

In accordance with this invention, a simpler, more 
rapid and less costly method of assembly is accom 
plished by first inserting terminal members 29a, 29b 
into their respective terminal-receiving slots 7a, 7b in 
housing 3. Case 11 enclosing unitary thermostatic 
switch assembly 9, along with heater 25 secured to the 
bottom thereor, is then inserted into its installed posi 
tion in chamber 5 with the contact portions 31a, 31b of 
terminals 29a, 29b in electrical contact with the heater 
and with cup 19 respectively and with the heater in 
heat transfer station with the cup. Cover 55 is then 
placed in chamber mouth 53 with lugs 57 extending 
into contact-receiving slots 47 for engagement with 
tabs 41 on terminals 29a, 29b and with ledges 59 in en 
gagement with switchv body 11. Retainer 61 is then 
snapped into position in chamber mouth 51 above 
cover 55 thereby positively to secure terminals 29a, 
29b, switch assembly 9 and cover 55 in their respective 
assembled positions (see FIG. 3) relative to housing 3. 
The method of assembling a time-delay relay unit of 
this invention eliminates the need for adhesive bonding 
the switch assembly to the housing, permits all parts to 
be brought together during assembly along a common 
vertical axis or plane, eliminates the need to rivet 
heater terminals 29 a, 29 b to the housing, and provides 
an assembled unit which is of small over-all size and 
which effectively eliminates tampering with the unit 
after assembly. 

[in view of the above, it will be seen that the several 
objects of the invention are achieved and other advan 
tageous results attained. 
As various changes could be made in‘the above con 

structions and methods without departing from the 
scope of the invention, it is intended that all matter 
contained in the above description or shown in the ac 
companying drawings shall be interpreted as illustrative 
and not in a limiting sense. 
What is claimed is: 
1. A time-delay relay comprising: 
a housing having a chamber and terminal receiving 

slots therein; 
a thermally responsive switch assembly mounted 

within said chamber and having contacts and a 
thermostatic element, said contacts being movable 
into and out of engagement with one another in re 
sponse to actuation of the thermostatic element 
when the latter is subjected to predetermined tem 
perature conditions thereby to make and break a 
?rst circuit; 

a heater in heat-transfer relation with said switch as 
sembly for heating said thermostatic element, said 
heater being energized by a second circuit; 

a pair of terminals adapted for conductive electrical 
contact with said heater, said terminals constituting 
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6 
a portion of said second circuit, said heater and 
said switch assembly being mounted within said 
chamber and said terminals being received by said 
terminal receiving slots in said housing; a cover 
overlying said chamber and having means engage 
able with said terminals thereby to retain the termi 
nals within said housing; and 

a retainer engageable with said housing adapted to be 
forced into position at the mouth of the chamber 
thereby to hold the cover, switch assembly, heater 
and terminals in assembled relation within said 
housing. 

2. A time-delay relay as set forth in claim 1 wherein 
said chamber is a blind hole in one face of the housing, 
this one face of the housing constituting the top of the 
housing, said terminal-receiving slots being adjacent 
said chamber and extending generally parallel to the 
chamber, each said slot having a portion thereof open 
ing into said chamber substantially along the length of 
said slot. 

3. A time-delay relay as set forth in claim 2 wherein 
each terminal has a shank portion adapted to be re 
ceived by said slot upon insertion of its lower end into 
the slot from above, a contact portion extending from 
the shank portion through said slot portion and into the 
chamber for conductive electrical contact with said 
heater. 

4. A time-delay relay as set forth in claim 3 wherein 
each terminal has a tab struck from its shank portion, 
said tab angling away from said shank portion and in 
wardly and upwardly toward said chamber, said tab 
being received within said portion of said slot and being 
engageable by said means on said cover thereby to re 
tain the terminals within the housing. 

5. A time-delay relay as set forth in claim 4 wherein 
each said slot has a stop therewithin engageable by a 
respective terminal inserted therein for positioning the 
terminal in a desired installed position within the slot 
relative to the housing in which said contact portion is 
in position for conductive electrical contact with said 
heater. 

6. A time-delay relay as set forth in claim 2 wherein 
said means on said cover engageable with said terminal 
comprises a pair of lugs, one for each terminal, each lug 
extending into said portion of said terminal-receiving 
slot and being engageable with a respective terminal. 

7. A time-delay relay as set forth in claim 6 wherein 
said cover is engageable with said thermally responsive 
switch assembly thereby to hold the switch in position 
within said housing. 

8. A time-delay relay as set forth in claim 7 in which 
said thermally responsive switch assembly is an en 
closed unitary assembly and said heater is secured to 
the undersurface thereof. 

9. A time-delay relay as set forth in claim 1 wherein 
said retainer is made of a relatively stiff, resilient mate 
rial and is of a length somewhat longer than the dis 
tance from one side to the other of the mouth of said 
chamber, portions of said retainer adjacent the sides of 
the chamber being forced into engagement with oppos 
ing surfaces of the housing at the mouth of the cham 
ber, said portions of the retainer preventing removal of 
the retainer from the housing once it has been forced 
into position. 

10. A time-delay relay as set forth in claim 9 wherein 
the mouth of said chamber is rectangular in cross sec 
tion and said retainer is generally in the shape of a rect 
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angle having a plurality of tabs extending endwise ther 
from, said tabs being bent up from the plane of said re 
tainer and being engageable with opposite sides of the 
mouth of the chamber thereby to lock the retainer rela 
tive to the housing upon inserting the retainer into the 
mouth of the chamber. 

11. A method of assembling a time-delay relay, said 
relay comprising a housing with a chamber and with 
openings for the reception of terminal members, a ther 
mostatic switch assembly, a heater for heating said 
switch assembly, and a pair of terminal members for 
supplying electrical power to the heater, said method 
comprising the steps of: ' 

inserting said terminal members into said openings in 
the housing, portions of said terminals extending 
into said chamber; 
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8 
inserting said heater and said switch assembly into 

said chamber with the heater in conductive electri 
cal contact with said portions of the terminals and 
in heat-transfer relation with the switch assembly; 

installing a cover in said chamber to overlie the 
switch assembly and heater, said cover being en 
gageable with said terminal members; and 

applying a retainer across the mouth of the chamber 
to span the cover and engage the housing at the 
sides of the mouth of the chamber thereby posi 
tively securing the terminal members, the heater, 
the switch assembly and the cover in an assembled 
position relative to the housing. 

>l< * * * >l= 


