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To all whom it may concern: :
Be it known that I, HENRY FLOYDE STAR-
RETT, citizen of the United States, residing at
Milwaukee, in the county of Milwaukee and
State of Wisconsin, have invented a certain
new and useful Improvement in Electrically-
Operated Switches, of which the following.is
a full, clear, concise, and exact description,
reference being had to the accompanying
drawing, forming a part of this specification.
My invention relates to an electrically
operated switch, and my object is to-produce
a switch in which the movable element is
adapted tobecontrolled by a solenoid or simi-
lar electrical device, the features of my inven-
tion relating to various-details of construc-
tion whereby a compact, efficient device re-
sults which may be economically construct-
ed and which may be readily repaired as the
parts thereof wear away with use.
I have illustrated my invention in the ac-
companying drawing in which: ’
Figure 1 1s a view of the switch of my in-
vention; Fig. 2 s a sectional view thereof;
Fig. 3 is a sectional view of a portion of the
movable contact; Fig. 4 is a sectional view
through the device which holds the contact
leaves together; Fig. 5 is a sectional view on
line 5—5 Fig. 1; Fig. 6 is a sectional view on

line 6—6 Fig. 1; Figs. 7 and 8 are detail

~ views of one of the supporting and binding
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‘posts; Fig. 9 is a ‘detail view of a modified

orm of the dished
leaves are secured.

Like letters refer to like parts in the sev-
eral figures. ;

The frame, 2, which supports the actuat-
ing solenoid, 3, is formed from a strip or plate
of ductile magnetic material provided at the
lower end with a eircular opening and at the
upper end with an opening of non-circular
or irregular cross section which in the present
instance is a square hole. The material
around this non-circular hole is preferably
thrown up to form a collar, 4, to thereby form
a longer guiding surface for the rod, 5, which

piece in which the contact

_is secured to the end of the core, 6, of the

solenoid. A supporting plate, 7, is secured
to the inner face of the end of the frame, 2,
and is provided with downwardly and out-
wardly extending feet or lugs, 8, 8, which are
adapted to be secured to the base plate, 9, by
means of suitable bolts 10—10. The plate,
7, is riveted to the frame, 2, and the screws,

11, 11, which pass through holes in the end
of the frame, 2, and which engage tajpped
holes in the plate 7 are employed to clamp
the magnet coil spool in position. Nuts 12,
12, are adapted to be secured upon the outer
ends of these screws to maintain the same
in proper position. The plate, 7, is provided
with a circular opening of larger size than the
opening through the frame, 2, to accommo-

- date the end of a brass tube, 13, the lower end
of which passes through a similar circular
opening in the lower end of the frame, 2.
The tube, 13, is secured in position by means
of a screw, 132, (Fig. 6), the head of which

is adapted to abut against the end of said
tube.

To the inner face of the frame, 2, at the

 Jower end, is riveted a plate, 14, of circular

contour. Between the end plates 7 and 14,
the solenoid, 3, is adapted to be placed, the
'solenoid winding being mounted upon a
suitable spool 3% in a well known manner.
The spool 32 may be securely fixed in position
by means of the screws 11—11, which may be
'moved downward to engage the end of the
spool or a suitable header 3P to clamp the
same securely against the end plate, 14, or &
similar header, 3°. One or more of these
headers may be used to compensate for varia~
tions in lengths of spools. The core, 6, of
the solenoid is adapted to move within the
tube, 13, and the guiding rod, 5, of square or
non-circular cross section is provide% at the

lower end with a threaded shank adapted to

engage a tapped hole in'the upper end of the

core, 6, the bar being securely fastened in.

position by means of the transverse pin, 16.
The bar, 5, is guided by the square hole
through the end of the frame, 2, and the col-
lar, 4, affords a prolonged guiding surface.
The upper end of the bar, 5, is threaded and
a washer, 17, is mounted thereon, the up-
ward movement of said washer on the rod 5
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when the core 6 drops being limited by the .

position of the nuts, 18, 19. Upon the de-
scent of the core, 6, the washer, 17, strikes
- therubber buffer,20. By adjusting the nuts,
18, and 19, along the threaded end of the rod,
5, the extent to which the core, 6, may de-
scend. can be regulated. The lower end of
the core, 6, is provided with a tapped hole
with which the threaded shank, 21, 1s adapt-
ed to engage, a nut, 22, being provided for
-securing the shank, 21, in the adjusted posi-
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tion; to the lower end of the shank, 21,
movable contacts are secured as hereinafter
deseribed.

Upon the outer face of the frame, 2, at the
lower end, a plate or layer, 23, of insulating
material is adapted to.rest, and against the
outer face of this insulating plate, the ends
of the bridge pieces, 24, 24, are adapted to
rest, the said bridge pieces, being secured in
position. by means of the screws, 15, 15, the
said screws being insulated from the bridge

plates, 24, by means of suitable insulating

washers, 25, 25. The outer ends of the
bridge plates, 24 are secured respectively to
the posts, 26, 26, which serve the double
function of supporting posts and bindin

posts. These posts are shown in detail in
Figs. 7 and 8 and it will be noted that the
post is provided with a shank, 27, of circular
cross section having the lower end threaded

" and provided with a collar or shoulder, 28.
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The upper end is bent about a mandrel to
form an eye, and the material surrounding

this eye is flattened in the rectangular cross

section to provide flat faces whereby the
bridge plates may be secured thereto to
afford firm mechanical and electrical contact.
The threaded ends of the post 26 are adapted
to pass through holes provided in the base
plate, 9, and the posts are secured in position
by means of nuts screwing upon the tEreaded
ends thereof. These nuts also serve to bind
the circuit conductors in position whereby
the posts may serve as binding posts to con-

duct the current to the switch contacts.

Holes are provided in the outer ends of the
bridge plates, 24, adapted to register with
the eyes in the posts, 26, and studs or shanks,
29, are adapted to pass through said holes
and eyes, nuts 30 and 31 keing secured upon
the ends of said shanks tosecure the same in
position. The shanks, 29, carry shoulders
or collars 32, against which a washer, 33* is
adapted to rest, and between the washers,
33* and the bridge plates, 24, the renewable
contacts, 33 are -adapted to be clamped.
These contact pieces are in the form of
plates having the contact ends offset and
provided at the opposite ends with slots
adapted to permiit the said contacts to be
readily inserted between the washers, 33»
and the bridge plates, 24. Each of the con-
tact pieces is provided with a lateral projec-
tion, 34, adapted to register with a hole in
the plate, whereby the contact piece is se-
cured in position and is prevented from
turning upon the shank, 29.” When it is de-
sired to remove the renewable contact piece,
33, the nuts, 30, 31, may be loosened and the
contact piece, 33, may then be readily re-
moved from position. Similarly, in assem-
bling, the slot in the end of the contact piece
enables the same to be readily inserted be-
tween the washer and the bridge plate, after
which the nuts may be screwed down to
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cup, 35, is forced into this groove to securely

“cap.

clamp tlie renewable contact pieces in posi-
tion. The contact ends of the contact
pieces are offset to carry the same away from
the heads of the screws, 15, 15. Instead,
however, of offsetting the contact pieces, it
is apgarent that the bridge pieces may be
suitably formed to provide this space be-
tween the heads of the screws and the con-
tact ends of the contact pieces. S
Upon the end of the shank 29, a cup, 35 is
provided said cup having a central aperture
through which the end of the shank, 29, ex-
tends, the same being burred over to secure
the cup to the shank Within the cup, a
carbon block, 36, is inserted, the said block,
being provided with a peripheral groove or
channel, and the lip, 37, at the edge of the
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maintain the carbon block in position. The
carbon block and its supporting shank thus
constitute a unitary assembled structure
which may be ,placefiyupon the market as an
article of manufacture and the carbons of the
switch as they wear away with use, may thus
be readily replaced at slight cost. The re-
newable contacts, 33, caii likewise be placed
upon the market as separate articles and
these contacts may be similarly replaced as
the old ones wear away. The lower end of
the shank, 21, supported on the core, 6, car- gg
ries the movable contact which is in the form -
of s plurality of copper leaves secured to-
gether at the middle and having the ends
free and dadapted to engage the contact
ieces, 33, when the solenoid is energized.
n order to secure these contact leaves to-
gether, I provide a stamping, 38, which is
dished, that is, it is provided with a bottom,
the longitudinal cross section of which is cir-
cular, while the transversé section is recti-
linear and upwardly extending flanges, 39—
39 are formed upon the bottom. A flanged
cap, 40, is provided having downwardly ex-
tended flanges, 41, 41 the lower edges of
which are curved and parallel to the bottom
of the dished piece, 38. A tube, 42, extends
through openings provided in the dished
piece and in-the cap and the ends of this tube
are burred over to thereby secure the cap
and the dished piece together, and to thus 135
clamp the leaves between the bottom of the
dished piece and the edges of the flanges of the
nstead of providing a separate tube,

42, the tube may be formed integral with the
dished piece, as shown in Fig. 9 The con- 129
tact leaves and their support as thus formed
constitute a unitary device which may be
placed upon the market as an article of
manufacture whereby the contact leaves, as
the same wear away with use may be readily 395

85

100

105

1160,

replaced. The shank, 21, is adapted to pass

through the opening provided through the
support for the leaves, and carries upon the
end a head, 46. By means of the nut, 43,
the leaf support may be clamped in position. 130 -



10

15

20

30

35

40

50

55

60

65

883,059

Washers 44, 45, of insulating material and
metallic washers 47 48 are preferably in-
serted between the head and the nut as illus-
trated.

Clamped between the washer 45 and the
dished picce, 38, is a spring support, 49 and a
contact leaf 50. Upon the opposite ends of
the spring, 49, carbon contacts are sup-
Eorted; these contacts each comprise a car-

on block, 51, provided with a peripheral
groove into which the lipped end, 52, of the
cup, 53 is adapted to extend, the cup being
secured to the end of a threaded shank, 54,
in the manner described in connection with
the carbon contact 36. The shank 54 car-
ries a collar or shoulder, 55, between which
and the nuts, 56, 57, the spring, 49, and leaf,
50, are adapted to be clamped. In order to
limit the current flowing through the spring,
49, insulating washers, 58, 59, are placed
upon opposite faces of said spring, 49, where-
by the current passing to the carbon con-
tacts will mainly flow through the leaf, 50,
while the spring, 49 will be comparatively
free of flowing current. The carbon, 51 and

-its support constitute an assembled unitary

structure which may be readily placed upon
the market as a replaceable element of the
switch.

The operation of the switch is as follows:

When the actuating solenoid is deénergized,
the parts occupy the position shown in Fig. 1.
When an actuating current traverses the
solenoid, the core, 6, is raised and the carbon
contacts, 36, 51, are first closed together, and
subsequently the leaf contacts engage the
contact pieces, 33, to complete the circuit
closing operation. When the solenoid is de-
energized, the core 6, falls by gravity and the
leaf contacts are first separated from the con-
tact pieces, 33, and finally the carbon con-
tacts are separated, whereby the arc pro-
duced by the breaking of the circuit is con-
fined to the carbon contacts. The distance
through which the solenoid, 6, is adapted to
travel, may be adjusted by means of the
nuts, 18 and 19, at the upper end of the guid-
ing roi}, 5. By means of the threaded shank
21, and locking nut, 22, the position of the
movable contacts relatively to the core may
be adjusted as desired.

In assembling the mechanism of the switch
the posts, 26, 26, may be placed in osition
and ‘the electrical conductors upon the back
of the base plate may be secured -thereto
prior to the assembling of the rest of the
mechanism. This feature is of great advan-
tage, particularly where there are 2 number
of switches to be mounted upon a single base
plate. The posts for all of the switches may
be mounted upon the board at the factory
and the electrical connections between the
posts, which are usually placed upon_the
back of the board, may be likewise made at
the factory. The base board with all of the

8

electrical connections thus completed, may
then be shipped to the place of installation
and the remaining mechanism of the switches
may be independently shipped, whereby
danger of breakage or disarrangement of the
parts may be effectively provided against.
Upon the arrival of the apparatus at the
place of installation, the base board may be
mounted in position and after it has thus
been placed in the desired location, the
switch elements may be placed in position.
The switch elements may then be readily
mounted by securing the ends of the bridge
pieces to.the posts and by securing the legs
at the upper end of the frame to the base
plate. The solenoid spool may be readily
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placed in position by removing the screw 137, -

and withdrawing the tube, inserting the
spool in position between the end pieces, re-
placing the tube, 13 and screw, 13%, and then
by means of the screws, 11, 11, clamping the
spool in position.

Having described my invention what I
claim as new and desire to secure by Letters
Patent is:— ,

1. In an electrically operated switch, the
combination with a frame adapted to con-
tain a magnet coil and surround said coil
upon its sides and ends, of a supporting plate
secured to the upper part of said frame, out-
wardly turned lugs formed upon said plate,
a suitable base to which said lugs are adapt-
ed to be secured, insulated bridging plates
secured to the lower part of said frame, con-
tact plates secured to said bridging plates
and electrically conductive posts mounted on
said base and secured to said bridging plates;
to support said frame, substantially as de-
scribed. :

2. In an electrically operated switch, the
combination with a rectangular frame of
ductile and magnetic material, surrounding
a magnet coil, of a supporting plate secured
to the upper part of said frame and having
outwarde extending lugs, a suitable base to
which sald lugs are adapted to be secured,
insulated bridging plates secured to the lower
nart of said {rame, contact plates secured to
said bridging plates and electrically conduct-
ive posts mounted on said base and secured
to said bridging plates; to support the frame,
substantially as described.

3. In an electrically operated switch, the
combination with a rectangular frame adapt-
ed to accommodate a magnet coil, of a re-
ciprocating plunger for said coil, stationary
contacts mounted with said frame upon op-
posite sides of said plunger, a bridging mem-
ber for electrically connecting said contacts
carried upon one end of said plunger, and an
extended member of non-circular cross sec-

tion carried upon the opposite end thereof-

and extending through a correspondingly
shaped aperture in said frame, ‘whereby ro-
tary movement of said plunger is prevented.
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4. In an electrically operated switch, the
combination with a rectangular frame adapt-
ed to accommodate a magnet coil, the upper
part of said frame having a non-circular ap-
erture, of an extending member carried by
the armature of said magnet and adapted to
fit and be guided by said aperture, the metal
of the frame being formed up about said ap-
erture to provide a collar for a longer bearing
for said member, a lateral projection upon
said member and a resilient buffer surround-
ing said collar; substantially as described.

5. In an electrically operated switch, the

combination with a solenoid magnet, of a-

rectangular frame of magnetic material
adapted to be included in the magnetic cir-
cuit, a reciprocating core for said magnet,
stationary contacts mounted with said
frame upon opposite sides of said core, a
bridging member for electrically connecting
said contacts carried upon one end of said
core, and an extended member of non-mag-
netic material and non-circular cross section
carried upon the opposite end thereof and
extending through a correspondingly shaped
aperture in said frame whereby rotary move-
revented.

6. In an electrically operated switch, the
combination with a rectangular frame adapt-
ed to accommodate a solenoid magnet and
closely fitting the same, the -upper part of
said frame passing across the end of the
magnet having a non-circular aperture there-
in, of a core for the solenoid having an up-
ward extension shaped correspondingly to
and passing through said aperture, whereby
rotary movement of said core is prevented,
means associated with said extension to
limit the downward travel of the core, and
switch contacts carried upon the lower end of
said core.

7. In an electrically operated switch, the
combination with a rectangular frame adapt-
ed to accommodate a solenoid magnet and
being included in its magnetic circuit, the
upper part of said frame having a non-circu-
lar aperture therein, of a plunger core for the

magnet, a part carried upon the upper ends’

of said core and adapted to pass through
said aperture whereby rotary movement of
said core is prevented, adjustable means
carried upon said part to limit and adjust
the downward travel of the
switch contacts carried upon the lower end
of said core: ‘

8. In an electrically operated switch, the
combination with a frame adapted: to ac-
commodate the magnet coil, bridging plates
secured to the end of the frame and support-
ing posts mounted upon a suitable base and
secured to the ends of the bridging pieces
to support the frame, substantially as de-
scribed.

9. In an electrically operated switch, the

lunger, and:

883,059

combination with a frame adapted to ac-
commodate a magnet coil, outwardly ex-
tending bridging plates secured to and insu-
Iated from the end of said frame, switch ter-
minals “carried by said plates, supporting
posts secured to the outwardly extending
ends of said plates, and means for connect-
ing the conductors with the said posts, sub-
stantially as described.

10. In an electrically operated switch, the
combination’ with a fZ‘ame adapted to ac-
commodate a magnet coil, outwardly ex-
tending bridging pieces insulated from and
secured to the en([) of said frame, removabhle
switch contacts carried by said pieces, a base
supporting posts mounted on said base and
secured to the outwardly extending ends of
said bridging plates, and means for connect-
ing the conductors with said posts, ‘substan-
tially as described. '

11. In an electrically operated switch, the
combination with a frame adapted to accom-
modate a magnet coil, bridging plates se-
cured to the end of said frame, removable
contact plates secured to said bridging plates
and having contact ends, supporting posts
mounted on a suitable base, and clamping
means to secure said plates together and to
the posts, substantially as described.

12. In an electrically operated switch, the
combination with a frame adapted to sup-
port an operating magnet, of bridging plates
secured tosaid frame; separate contact plates,
supporting posts mounted upon the base of
the switch, and a stud or bolt passing
through each bridging plate, post, and corre-
sponding contact plate to clamp them to-
gether, substantially as described.

13. In an electrically operated switch, the
combination with a supporting plate having
a plurality of apertures therein, a contact
Els‘xte mounted on said supporting plate and

aving a projection adapted to enter one of
said apertures and a clamping stud extending
through another of said apertures and the
contact plate to firmly clamp them together,
substantially as described. ‘

14. In an electrically operated switch, the
combination with a supporting plate, of a re-
movable contact plate mounted on said sup-
porting plate, a slot formed in said-contact
plate, a stud passing through said slot and
through the supportmg plate and adapted to
clamp the two plates together, and other
means to prevent said contact plate from ro-
tating, whereby upon loosening the stud the
contact plate may be readily removed, sub-
stantially as described.

15. In an electrically operated switch, the
combination with a supporting plate having
a_plurality of apertures therein, a contact
plate having a projection adapted to enter
one of said apertures and a slot adapted to
aline with another of said apertures, a stud
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passing through the slot and said alining ap-
erture to clamp said parts together; substan-

- tially as described.
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16. A contact terminal for electric switches
comprising a metal cup, a carbon block cax-
ried in said cup and having a recess formed
therein, parts formed in said cup and project-
n
th%rein, and means for fastening said cup'in
its support; substantially as described.

17. A contact terminal for electric switches
comprising a carbon block having a circum-
ferential groove formed therein, a metallic
cup in which said block is earried, the metal
of said cup being depressed into said groove,
and means for securing said cup to its sup-
port, substantially as described. o

18. A contact terminalfor electricswitches,
comprising a carbon block having a circum-
ferential groove, a metallic cup in which said
block is carried, the edge of said cup being
turned into said groove so as to firmly secure
the block in position therein, and a shank
connected with the cup to support the same
and electrically connect it in circuit, substan-
tially as described.

19. As a new article of manufacture, a con-
tact piece for electrical devices, consisting of
a dislged member curved in longitudinal cross
section, a cap having flanges formed inte-

ral therewith, a plurality of superimposed

: iaves disposed. between said dished member
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and said cap, and means for retaining said
cap in engagement with said dished member
whereby said leaves are supported in a curved
form and a unitary structure is produced,
substantially as described.

20. As anew article of manufacture, a con-
tact piece for electrical devices, consisting of
a disﬁed member of curved longitudinal cross
section and rectilinear transverse cross sec-
tion, a cap having downwardly extendin
flanges, the lower edges of which are curveg
Earallel to the bottom of said dished mem-

er, a 1{))lumlity of superimposed leaves dis-
posed between said dished member and said
cap and a tube extending through said leaves
and suitably attached to said dished member
and said cap whereby said leaves are held in
a curved form and a unitary structure is pro-
duced, substantially as described. '

21. In a removable contact member for
electric switches, the combination with a
plurality of leaves of conducting material,
a dished piece adapted to receive said leaves
upon one side, a-second piece for forcing said
leaves into contact with the concave side
of said dished piece, and a tube extending

- through an aperture in said leaves and serv-

ing to secure said pieces together, substan-
tially as described. = "

22. A contact member for electric switches
comprising a plurality —of ~su erimposed

leaves, a dished member having flanges said
member being adapted to receive said leaves

into said recess for securmg the same

between the flanges, a cap to force said leaves
into the dished portion of said member be-
tween the flanges, said cap having flanges
conforming to the curve of said leaves when
pressed home and adapted to bear against yg
them, and means to permanently clamp said
parts together, whereby they may be han- .
dled as a whole, substantially as described.

23. In an electrically operated switch, an
integral contaet member comprising a plu- 75
rality of superimposed leaves, plates upon
either side of said leaves clamping them to-
gether'and in curved form whereby a unitary
structure is produced, said leaves and plates
having an aperture extending through the go
same, and a part carried by the switch ex-
tending through said aperture to secure the
said contact member thereto, whereby the
member may as a whole be readily removed,
substantially as described. - 8B

24. In an electrically operated switch, the
combination with switch terminals, of a so-
lenoid, a reciprocating core for said solenoid,

a bridging contact switch member carried
upon said core and adapted to complete the go
circuit through said switch terminals, a sup-
porting spring also carried upon said core,
carbon terminals carried upon the ends of
said sugporting spring, and a current carry- .
ing leaf electrically connecting said. carbon 95
terminals, substantially as described. :

25. In an electrically operated switch, the-
combination with switching terminals, of a -
solenoid, a reciprocating core therefor, a
bridging contact switch member movable 100
with said core and adapted to complete the
circuit through the switch terminals, a sup-
porting spring also carried upon said core,
carbon contacts carried upon the ends of said
supporting spring and a current carrying leaf ‘105
electrically connecting said carbon contacts,
substantially as described. '

26. In an electrically operated switch, the .
combination with a reciprocating part, of a _
bridging contact switch member carried upon .110
said part and adapted to complete the circuit

‘through the switch terminals, a leaf spring
“support also carried upon said part, contact *

cups carried upon the ends of said support,
carbon blocks mounted insaid cups, a contact 115 -
leaf extending between said cups, threaded.
shanks secured to said cups and extendin
through the ends of said spring support and
the contact leaf, and nuts adapted to be
screwed upon said shanks to secure the parts 120
together, substantially as described.

27. In an electrically operated switch, a
frame of magnetic material forming part of -
the magnetic circuit thereof, switch contact.
parts rigidly attached to said frame, but in- 125
sulated therefrom, a supporting base, said
switeh being secured to said base by means
codperating with said contact parts, sub-
stantially as described. o .

28. In an electrically operated switch, a 130
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frame of magneti¢ material forming part of | = In witness whereof, I have hereunto sub-
the magnetic circuit thereof, switch contact | scribed my name in the presence of two wit-
parts attached rigidly to said frame, but insu- | nesses. :

lated therefrom, a supporting base, said H. FLOYDE STARRETT.
5 switch being in part secured to said base by Witnesses:
means codperating with said contact parts, | R. V. MorTIMER,

substantially as described. A. W. BERRESFORD.




