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2i Claims. (C. 200-112) 

Among the principal objects of the present 
invention are the following: To provide a simple 
iron circuit and mounting suitable for use with 
front or back contact types of magnetically oper 
ated mercury Switches; to Securely hold the 
Switch in any desired adjusted position by a 
simple elastic mounting; and to provide such a 
mounting using a minimum number of parts. 
Other objects and advantages will become ap 

parent as the disclosure proceeds and the de 
scription is read in conjunction with the accom 
panying drawings, in which 

Fig. 1 is an isometric view of one form of the 
complete Switch assembly; - 

Fig. 2 is a vertical sectional view taken through 
the Switch assembly and showing the application 
of the present invention as it applies to a front 
contact switch; 

Fig. 3 is a vertical sectional view through the 
assembly showing the application of the present 
invention to a back contact switch; 

Fig. 4 is an isometric drawing showing another 
form of the invention; - 

Fig. 5 is a vertical sectional view taken through 
the Switch assembly of the form shown in 
Fig. 4; 

Fig. 6 is an exploded isometric view showing 
the method of assembling the elements shown in 
Fig. 4; 

Fig. 7 is a vertical sectional view taken through 
the Switch assembly (with the exception of the 
envelope, which is indicated only diagram 
matically) showing two elastic sleeves employed 
for holding the Switch envelope in place; and 

Fig. 8 is a modified form of a mercury switch 
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assembly employing a Bakelite tube around the 
Switch envelope with the elastic sleeve surround 
ing the tube and showing the mercury switch 
With all of its elements completely enclosed. 

In compliance with section. 4888 of the Revised 
Statutes, specific embodiments of the present in 
vention have been selected, but it is intended that 
the claims be construed as broadly as the prior 
art will permit. 

Referring now to Figs. to 3, inclusive, the 
entire assembly is supported on a U-shaped frame 
20 having outwardly extending fanges 2. The 
frame 2 is mounted ol, a Suitable support 24 
(Fig. 2) by means of screws 25 passing through 
holes 25. Through the horizontal walls of the 
Supporting fra Ilia is an Opening 22 adapied to re 
ceive a Hercury SVWitch 23 of the mercury dis 
placement, type. As shown in Fig. 2, this switch 
may be what is known as a front, contact Switch, 
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the bottom, a quantity of mercury 29, and a 
plunger 30, adapted to be pulled down into the 
mercury in response to the action of a magnetic 
field. An insulating material, indicated at 3, 
Surrounds the electrode 27, except for its ex 
treme end, so that the circuit through the 
mercury is completed only when the plunger 30 
causes the mercury to rise to complete the con 
tact through the exposed end of electrode 27. 
The usual cushioning springs 32 and 33 are pro 
vided at the top and bottom ends, respectively, 
of the plunger. 
Surrounding the opening 22 in the support 

ing frame and positioned between the top and 
bottom parallel surfaces of the frame is an elec 
tromagnet 36. A coil sleeve 37, preferably of 
braSS, is passed through the open core of the coil 
36, and is then spun over at both ends to hold 
the coil in place within the frame 20. 
On the top surface of the supporting frame 

20 are a pair of bosses 38, threaded to receive 
machine screws 39, which, in turn, fasten down 
a clamping plate 40. A sleeve 4, made of rub 
ber or some other elastic material, surrounds the 
switch 23 and is supported on the top surface of 
the frame 20. The clamp 40 rests on the top 
Surface of this sleeve and prevents upward move 
ment of the sleeve. The sleeve preferably fits 
Snugly around the envelope with sufficient fric 
tion therebetween to permit gripping of the en 
velope. The sleeve may be highly elastic, and 
pressure of the clamp 40 may be utilized to dis 
tort the rubber sleeve to obtain the gripping ac 
tion. In this latter arrangement, in order to 
adjust the Switch 23 in the assembly to change 
the Operating characteristics of the relay, screws 
39 are loosened, thereby releasing. the pressure 
between the sleeve is and the envelope wall, so 
that the envelope sinay be inoyed up or down 
in the Supporting frame; and, when the adjust 
ment has been inade, screws 39 are again 
tightenedd. 
This assembly is suitable for either a front, 

or back contact switch and saay be used with 
the elastic sleeve ii on top of the supporting 
fraine, as ShoW in Fig. 2, or the entire fraine 
anay be inverted for use with the back contact 
SWitch, as shown in Fig. 3. In the inverted po 
Sition, the switch enveiope is minore nearly centered 
in the assembly than it would be if a back co 
act SWitch were assembled with the Sigirig 
frate in 3 ne position s:nov722 in Fig. 2. 

In the forma shov,A7x2. ia Fig. 3, thae pli 
3)ormally displaces the sizersity, as 
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2 
and the electromagnet 36 in this instance serves 
to raise the plunger 30 to break the contact 
through the mercury. 
In the form of the invention shown in Figs. 

4 and 5, an angle bracket 40' is used to clamp 
the sleeve 4 to the frame 20. It is secured to the 
vertical web of the frame by machine screws 42 
inserted in holes 43. Plate 45 is a designation 
tag. 
To assemble the relay shown in Fig. 4, the sup 

porting frame 20 is held in the position shown 
in Fig. 6, and the electromagnet 36 is placed in 
its proper position between the parallel surfaces 
of the frame. The coil sleeve 37 is then put into 
place and spun over the horizontal webs of the 
frame. The Switch 23 is inserted in the opening 
22, and then elastic sleeve 4 is placed around 
the envelope on the top surface of supporting 
frame 20. The switch 23 is then adjusted so 
as to obtain the proper relative positions between 
the envelope and the electromagnet 36. Next, 
the clamp 40' is placed over the envelope, and 
Screws 42 are inserted and drawn tight. 
The back contact Switch may be assembled in 

the same manner or, as previously suggested, the 
supporting frame may be inverted. 
The frame 20 is made of sheet iron and Serves 

not only as the support for the switch but also as 
the external iron circuit for the electromagnetic 
field. The relay, as thus constructed, is inex 
pensive to manufacture, and yet possesses the 
necessary flexibility for adjustment. 

It may be desirable to employ two elastic sleeves 
around the Switch envelope 23, One surrounding 
the upper portion of the envelope and resting on 
top of the frame 20, and one near the bottom of 
the envelope, as indicated in Fig. 7, and engaging 
the lower surface of the frame 20. In this ar 
rangement, each of the sleeves identified at 46 
and 47, respectively, fits Snugly around the en 
velope 23 so as to grip the envelope; and, since 
they contact the top and bottom. Surfaces respec 
tively of the supporting frame 20, they hold the 
Switch envelope in place in the electromagnetic 
field. 
As shown in Fig. 8, the glass envelope 23 may 

be housed within a Bakelite tube 48, in which 
case an elastic sleeve 49 may be tightly fitted 
over the bottom of the Bakelite tube. Some Suit 
able sealing wax or Sealing compound may be 
employed to seal the Bakelite tube 48 at the top 
of the switch envelope 23, as indicated at 50, and 
in the bottom of the tube as shown at 5. In 
this arrangement, the iron circuit is indicated at 
52, and the electromagnet 53 is properly held in 
place within the circuit. A ring 54 is secured to 
the bottom of the iron circuit 52, and the elastic 
sleeve 49 engages this ring, thereby preventing 
upward movement of the sleeve with respect to 
the iron circuit 52. A housing 55 Surounds the 
bottom portion of the Bakelite tube 48 and the 
sleeve 49, and a suitable cap 56 of Bakelite or 
other material is machine screwed to the housing 
55, as shown at 57. The electromagnet and other 
switch elements are enclosed in the housing 58, 
and a suitable cap 59 fits over the top of this 
housing to complete the switch enclosure. As 
shown, housing 58 forms part of the iron cir 
cuit 52. 

Electrical connections to the mercury SWitch 
are made through contact terminals 60 and suit 
able conductors 6 connecting these terminals to 
the corresponding electrodes 27 and 28. In this 
form, the elastic sleeve 49 is held between the 
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2,287,806 
tion of the Switch envelope 23 with respect to 
the magnet 53 is to be adjusted, the cap 56 is 
removed and the sleeve 49 is mored on the 
Bakelite tube 48. 
Although, as shown, the tube 48 is made of 

Bakelite, any other suitable material may be 
employed. 
As indicated at 50 and 5 in Fig. 8, the tube 48 

is sealed at both ends so that the glass envelope 
23 is entirely enclosed. In this way, any mer 
cury which may spill out of the envelope due to 
breakage of the glass may be trapped within the 
tube 48 and prevented from spilling out. 
In the appended claims the word "elastic' is 

to be understood as referring to a material haW 
ing certain physical properties substantially 
similar to, or identical with relatively soft rub 
ber, such as its coefficient of friction, flowabil 
ity under pressure, modulus of elasticity and 
similar characteristics which contribute to the 
practical utility of my invention, Riigid resins 
and metals do not generally constitute a 
satisfactory substitute for rubber in my device 
and the word "elastic' is, therefore, not to be 
understood as including such materials even 
though they may possess a limited degree of 
resilience. 
We claim: 
1. A mercury switch assembly comprising a 

coil having an opening, a vertically positioned 
switch envelope extending through said coil, elec 
trodes and a quantity of mercury Within said en 
velope, means responsive to said coil for chang 
ing the condition of the circuit through the 
electrodes, and an elastic sleeve frictionally en 
gaging the upper portion of said envelope to 
maintain said envelope in position relative to 
Said coil. 

2. A mercury Switch assembly comprising a 
Coll having an opening, a switch envelope within 
Said Opening, a sleeve of elastic material fric 
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tionally engaging one end of said envelope ex 
teriorly of the coil and means of preventing 
movement of the envelope relative to the coil, 
said means including a rigid member fixed with 
respect to the coil and engaging the sleeve. 

3. A mercury Switch assembly comprising a 
Switch envelope, spaced electrodes in said enve 
lope, means responsive to magnetic flux to change 
the condition of the circuit through said elec 
trodes, an iron circuit adjacent to said envelope, 
and an elastic sleeve frictionally engaging said 
envelope and iron circuit to support the switch 
envelope in fixed position with respect to the iron 
circuit. 

4. A mercury switch assembly comprising a 
coil, a switch envelope, a rigid member, and 
means of supporting said envelope in Said coil, 
said means comprising a sleeve of elastic mate 
rial supported by said rigid member and adapted 
to frictionally engage the Switch envelope. 

5. In a mercury switch assembly, a coil, an 
iron circuit associated with said coil, the coil 
and iron circuit having openings adapted to re 
ceive a mercury switch envelope, a rigid member 
movably attached to the iron circuit, an elastic 
sleeve fitted around said envelope and at least 
partially interposed between the iron circuit and 
the rigid member, and means including the rigid 
member for Squeezing the elastic sleeve into firm 
contact with said envelope, said contact consti 
tuting the sole means for retaining said switch 
envelope in fixed relation to the coil. 

6. A mercury switch assembly comprising a 
ring 54 and the cap 56; and, if the relative posi- 75 coil having an opening, a switch envelope ex 
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tending through said opening, a sleeve of elastic 
material frictionally engaging one end of said 
envelope exteriorly of the coil to prevent move 
ment of the switch envelope in one direction and 
a sleeve on the other end of said envelope to 
prevent movement in the other direction. 

7. A mercury switch assembly comprising a 
coil having an opening, a switch envelope ex 
tending through said opening, a sleeve of elastic 
material frictionally engaging one end of said 
envelope exteriorly of the coil to prevent move 
ment of the switch envelope in one direction and 
a similar sleeve applied to the other end of Said 
envelope to prevent movement in the other direc 
tion. 

3. A mercury switch assembly comprising a 
coil having an opening, a switch structure in 
ciuding an envelope at least partially within said 
opening, a base housing on said coil, and a sleeve 
of elastic material frictionally engaging the Walls 
of the Switch structure, one end of Said sleeve 
being supported by said housing to yieldaily Sug 
port, the Switch structure out, of direct contact 
"jith the housing. 

9. A nercury switch assenicly comprising a 
Switch envelope, spaced electrodes in said enve 
iope, smeans responsive to magnetic fiu: to 
citange the condition of the circuit, through Said 
Selectrodes, a protective tube teiescoped over Saidi 
envelope, the envelope being innovable within 
the tube, an iron circuit adjacent to the envelope, 
and an elastic sleeve sleeve frictionally engag 
ing the protective tube and abutting the iron cir 
guit, to maintain said envelope in a fixed posi 
tion relative to the iron circuit. 

30. A ninercury switch assembly comprising a 
switch envelope, a tube telescoped over the en 
"yelope, means for retaining the envelope within 
the tube, a coil, an iron circuit adjacent to Said 
coil, a ring secured to said iron circuit, said coil, 
ring and iron circuit being adapted to receive 
the tube, a housing applied to the base of Said 
coil and a substantial sleeve of elastic material 
positioned between said ring and housing fric 
tionally engaging said tube to yieldably main 
tain said envelope out of direct contact With the 
housing. ? 

33. A mercury Switch assembly comprising a 
coil having an opening, a Switch envelope, a 
jacket of rigid material telescoped Over Said 
Switch envelope, means of retaining Said enve 
ope in Sai jacket, a housing applied to the base 
of said coil, an end plate attached to said hous 
ing, and a sieeve of elastic material positioned be 
tTgeen said coil and housing base adapted to fric 
ionally engage said jacket when positioned in 
said coil opening, whereby said switch envelope 
and jacket are yieldably maintained out of di 
reci, contact with said housing base. - 

î2. A mercury switch relay assembly, includ 
ing a coii having an opening, a Switch Structure 
yithin Such opening, said Switch structure in 
ciding a hermetically Sealed envelope, a sleeve 
of elastic Amaterial applied to one end of Said 
Sitch structure exteriorly of the coil to pre 
went inovement of the Switch structure in One 
direction, and means to prevent movement of 
said sleeve and switch structure in the other 
direction. 
3. Aà 3mercury Switch relay assembly compris 

ing a coii, an iron circuit energized by the coil, 
a switch structure extending through an open 
ing in the coil and iron circuit, Said switci struc 
ture including a hermetically sealed envelope, a 
sleeve of elastic material frictionally engaging 
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3 
said switch structure exteriorly of said coil to 
prevent movement in one direction, and means 
to prevent movement of said elastic sleeve and . 
switch structure in the other direction. 

14. A mercury switch assembly comprising a 
coil having an opening, a switch envelope ex 
tending through said opening, contacts and a 
quantity of mercury within said envelope, means 
responsive to said coil for changing the condi 
tion of the circuit through the contacts, an elastic 
sleeve frictionally engaging said envelope, and 
means for retaining said sleeve in fixed relation 
to said coil whereby said switch envelope is main 
tained in position relative to said coil. 

35. A mercury switch assembly comprising a 
coil having an opening, a Wertically positioned 
Switch envelope extending through said opening, 
said Switch envelope having a protective Cover 
ing immovable with respect to said Switch enve 
lope, contacts and a quantity of mercury within 
the envelope, means responsive to the coil for 
changing the condition of the circuit, through 
the contacts, an elastic sleeve frictionally engage 
ig the protective covering and means foi' 'e- 
taining said elastic sleeve in fixed relation to said 
coil, whereby said Switch envelope is retained in 
position relative to the coil. 

36. A nercury SWitch assembly comprising a, 
coil having an opening, a substantially vertical 
Switch envelope extending through Said Opening, 
contacts and a guantity of mercury withira said 
envelope, means responsive to said coil for chang 
ing the condition of the circuit through the con 
tacts, an €iastic sleeve adapted to support Said 
Switch envelope in position within the coil solely 
by the exertion of Substantially uniform radial 
pressure against said envelope, and means for 
preventing movement of said elastic sleeve irela 
tive to the coil. . 
3. A mercury SWitch assembly comprising a 

coil having an opening, a vertically positioned 
SWitch envelope extending through Said coil, con 
tacts and a quantity of mercury within Said en 
velope, means responsive to Said Coil for chang 
ing the condition of the circuit through the con 
tacts, and a sleeve of elastic material exerting a 
Substantially uniform pressure against Said en 
Veiope, said sleeve engaging a rigid member fixed 
with respect to said coil whereby the position of 
the SWitch Within the coil is maintained. 

8. In a mercury switch relay, the combination 
of a Switch coil, a mercury Switch mounted within 
the coil and including a switch envelope, means 
for Supporting the SWitch Within the coil com 
prising an elastic sleeve tightly telescoped over 
the envelope, the sleeve opening being of such 
size and the sleeve itself of such material that 
the switch envelope is firmly held in substantially 
iiamovable relationship to the sleeve under ordi 
nary operating conditions and when subjected 
to ordinary shock, but being capable of manual 
adjustment relative to the sleeve, and means for 
preventing a movement of the sleeve relative to 
the SWitch coil. 

i8. In a mercury switch relay, the combination 
Cfa, Switch coil, a mercury switch mounted within 
tie coil and including a Switch envelope, means 
for Supporting the Switch within the coil com 
prising at elastic Sea'7e tightly telescoped over 
the envelope, the sleeve opening being of such 
size and the sleeve itself of such material that 
the Switch envelope is firmly held in substantially 
innovable relationship to the sleeve under ordi 
rary operating conditions and when subjected to 
Ordinary shock, but being capable of manual ad 

  



4? 
justment relative to the sleeve, means for pre 
venting movement of the sleeve relative to the 
switch coil, the switch being freely movable within 
the Switch coil except as restrained by said elastic 
sleeve whereby the switch envelope is cushioned 
against longitudinal blows. ' 

20. A mercury switch assembly including a 
Switch envelope, electrodes and a quantity of 
mercury within the envelope, external magnetic 
means including a coil for changing the condi 
tion of the circuit through the electrodes, a sub 
stantial sleeve of elastic material telescoped over 
the envelope, and means secured to the external 
magnetic means and cooperating therewith for 
distorting the elastic sleeve into firm frictional 
engagement with the switch envelope whereby 
the envelope is maintained in substantially fixed 
relation to the external magnetic means. 
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21. A mercury switch relay including a switch 

structure. comprising a hermetically sealed enve 
lope, electrodes and a quantity of mercury within 
the envelope, external magnetic means adjacent 
the Switch structure for changing the condition 
of the circuit through the electrodes, a sleeve of 
elastic material telescoped over the switch struc 
ture and having firm frictional engagement 
thereWith, and means engaging the sleeve and 
secured to the external magnetic means for pre 
venting substantial movement of the switch 
structure relative to the external magnetic 

UNO C. HEDIN. 
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