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1. 
This invention relates to electromagnetic de 

vices, and it has particular relation to inductor 
Switches suitable for use in controlling the Op 
eration of electrical elevatorS. 
Inductor switches or relays have been en 

ployed widely in the control of electrical eleva 
tors. As an example of an elevator control 
Sytem employing inductor Switches, reference 
may be made to the Mattingly Patent 1,844,514. 
For efficient operation of an elevator Systein, 

an inductor Switch should initiate a slowdOWn 
or stopping operation at a predetermined dis 
tance from a floor at which an elevator car is 
to stop. The accuracy of the inductor SWitch 
should not be affected by lateral movements of 
an elevator car in its hoistWay. Similar Con 
ments apply to inductor switches employed for 
releveling an elevator car at a floor. 

In accordance with the invention, magnetic 
channels are employed as inductor plates. Each 
channel extends in a direction parallel to the 
path of travel of the elevator car. The inductor 
switch employs a coil mounted With itS axis 
transverse to the direction of travel of the ele 
wator car. This coil has a magnetic structure 
which includes a pair of spaced polar magnetic 
plates which define a non-magnetic gap there 
between. When the coil is energized, the polar 
piates are excited with opposite magnetic polari 
ties to produce a magnetic field in the non 
magnetic gap. Each polar plate may have a 
slot within which a magnetic armature is p0 
sitioned for movement toward and from the 
non-magnetic gap. Each magnetic armature 
thus is effectively shielded by its asscociated 
polar plate. 
During the travel of the elevator car in its 

hoistway, a channel enters the non-magnetic 
gap and has each of its flanges adjacent a sep 
arate one of the polar plates. The magnetic 
reluctance between the polar plates thus is Sub 
stantially reduced, and sufficient magnetic flux 
flows to actuate the magnetic armatures. Pref 
erably, the polar plates are offset from the axis 
of the coil to permit the inductor switches to 
be stacked in the direction of travel of the ele 
vator car for successive operation within a short 
distance by a common channel. 

It is therefore an object of the invention to 
provide an improved, simple and sturdy inductor 
Switch. 

It is a further object of the invention to pro 
wide an inductor switch having a magnetic 
arnature provided With a magnetic circuit which 
is completed by a relatively movable magnetic 
channel. 
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2 
It is a further object of the invention to pro 

vide an inductor switch having a coil, a mag 
netic core and Spaced polar plates extending 
transversely of the coil to provide a gap there 
between, the polar plates having slots within 
Which innovable magnetic armatures are posi 
tioned for actuation in response to the entry of 
a magnetic channel into the gap between the polar plates. 

It is an additional object of the invention to 
provide an inductor switch having a coil and 
a pair of polar pieces which are offset from 
the axis of the coil in the same direction. 

It is a still further object of the invention 
to provide an elevator control system which in 
cludes an inductor Switch which includes a mag 
netic Channel for each floor of the building 
Served by an elevator car and which includes 
an inductor Switch mounted on the car and 
having Spaced parallel polar plates positioned 
for reception therebetween of the channels dur 
ing movement of the elevator car in its hoistway, 
the polar plates having slots within which mag 
netic armatures are positioned for actuation in 
response to entry of a channel between the 
polar plates of the inductor Switch. 
Other objects of the invention will be appar 

ent from the following description taken in 
conjunction. With the accompanying drawings, 
in Which: 

Figure 1 is a schematic view with parts in 
elevation, parts in perspective and parts broken 
away of an elevator System embodying the ii 
vention, circuits being shown in straight-line 
form; 

Fig. 1A is a Schematic view of certain re 
lays or SWitches employed in the elevator systern 
of Fig. 1. The contacts and coils of the relays 
in FigS. 1 and 1A are shown substantially in 
horizontal alignment with each other for the 
purpose of facilitating location of the various 
contacts and coils of the relays. 

Fig. 2 is a sectional view taken along the line 
II-II of Fig. 3 with parts broken away; and 

Fig. 3 is a view in side elevation with parts 
broken away of the inductor switch assembly 
embodying the invention. 

Referring to the drawings, Figure 1 shows an 
elevator car which is attached to a counter 
Weight 3 by means of one or more flexible ropes 
or cables 5. The ropes or cables 5 pass over 
a sheave which is secured to the shaft 3 of a 
direct-current motor M. The shaft 9 also has 
Secured thereto a brake drum which has a 
brake B normally biased against the brake drum 
by means of a spring 3. The brake B has a 
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Winding BW which, when energized, releases 
the brake to permit rotation of the shaft 9. 
The armature Ma of the motor M is connected 

in a loop with the arrnature Ga of a direct-cur 
rent generator G. In operation, the arnature 5 
Ga is rotated at a constant rate by means of a 
suitable motor (not shown). It will be under 
stood that the motor and generator of Fig. 1 COrn 
prise parts of a conventional variable-voltage 
drive for an elevator car. 

Energy for the various control circuits is pro 
vided by a pair of buses or conductors -- and I 
which are connected to a Suitable source of direct 
current energy. It will be noted that the field 
MIf for the notor MI is connected across the buses lis 
L--, L- for energization therefrom. It will be 
understood that the notor M is suitably energized 
to move the elevator car along its hoistway to 
serve the floors of a building in which the ele 
wator Systein is installed. 

in order to land the elevator car accurately 
at each floor served thereby, a plurality of Sini 
lar inductor Switches and inductor channels are 
provided. For example, two inductor switches 
E and DAE are provided to control the slowdown 

of the elevator car as it approaches a floor at 
which the elevator car is to stop. 
An inductor channel DP is provided for each 

floor served by the elevator car. Each of the in 
ductor channels DP is positioned to initiate slow 
down of the elevator car by cooperation with the 
inductor switch DE at a suitable distance from 
the associated floor when the elevator car is to 
stop at such associated floor. 

After slowdown of the elevator car is initiated 
by one of the inductor channels DP, the elevator 
car, as it nears the desired landing, again is 
slowed down by means of the same inductor chan 
nel at a Suitable distance from its a SSociated floor. 
ihe inductor channels DP cooperate with the in 
ductor Switch DAE to slow the elevator car to 
a landing speed during its travel in a down di 
rection. 
The elevator car is stopped during its travel 

in a down direction by means of a stopping in 
ductor switch DF. This switch DF also is posi 
tioned for COOperation. With the inductO' chan 
nels DP. 

Each of the inductor channels DP operates the 
stopping inductor Switch DF shortly after the in 
ductor channel has actuated the second slow 
down inductor SWitch DAE. 
The following relays or switches are disclosed 

in Fig. i: 
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U-up direction relay 55 
D-down direction relay 
W-first speed relay 
AV-second speed relay 
DE-down direction first slowdown 
Switch 

DAE-down direction Second slowdown inductor 
SWitch 

DF-down direction stopping inductor SWitch 
UE-up direction first slowdown inductor SWitch 
UAE-up direction Second slowdown inductor 

SWitch y 

UF-up direction stopping inductor Switch 

inductor 60 

65 

Each of the relays may have one or more sets 
of contacts associated therewith. These con- 70 
tactS may be of the “break' type which are effec 
tive for opening a circuit upon energization of a 
relay. Also, the relays may have “make' con 
tacts which are effective for completing an elec 
rical circuit upon energization of a relay. Each is 

4. 
set of contacts for a relay is identified by the let 
ter associated with the relay followed by a nu 
meral specific to the set of contacts. The relay 
coils are identified by the same symbols employed 
for the complete relays. The relays are illus 
trated in their deenergized condition. 
The generator field Gif may be energized from 

the buses L-- and E- through a reversing Switch 
made up of contacts of the up direction and the 
doWn direction relaySU and D. When the gener 
ator field is connected through the contacts U2 
and U3 of the up direction relay, the generator 
field is energized with proper polarity for pro 
ducing travel of the elevator car in an up direc 
tion. Conversely, when the generator field Gif 
is energized through the contacts D2 and D3, the 
polarity of the energization is suitable for pro 
ducing travel of the elevator car in a down di 
rection. 
The energization of the generator field Gif is 

controlled in magnitude by two resistors R and 
AR. These resistors are shunted respectively by 
Operation of the speed relays W and AW. 
The up direction and down direction relays U 

and D are energized in response to operation of 
a master Switch MS which is mounted in the ele 
Vator car. Rotation of the master switgh in a 
clockwise direction completes a circuit, for the 
down direction relay D whereas rotation of the 
master Switch in a counterclockwise direction 
Coimpletes a circuit for the up direction relay U. 
In its neutral position, the master switch MS 

is effective for energizing suitable inductor 
SWitches to initiate a slowdown and stopping op 
eration of the elevator car. 
The operation of the system illustrated in Fig. 1 

noW may be set forth. If it is desired to move 
the car i in a down direction from the upper 
terminal, the master Switch MS is rotated in a 
clockwise direction, as viewed in Fig. 1, to com 
plete the following circuit for the down direction 
relay D: 

L--, MS, U7, D, UFA, DF, E, L 
The devices are safety devices normally em 
ployed in elevator Systems, such as door contacts, 
Which necessitate closure of all doors of the ele 
Vator System before the elevator car can be 
Started. 
Upon being energized the down direction relay 

D closes its make contacts Di to energize the 
brake Winding BW for the purpose of releasing 
the brake B. The make contacts 2 and D3 close 
to connect the generator field Gf for energization 
With proper polarity to move the elevator car in 
a downward direction. The energizing circuit 
for the generator field is as follows: 

L--, D3, Gif, D2, R, AR, L 
Since rapid acceleration of the car is desired, 

the make contacts D4 are closed to complete the 
following energizing circuit for the speed relay W: 

T-H, D4, DE, W, UEi, L 
Consequently, the energized speed relay V closes 
its contactSW to shunt the resistor R. In a simi 
lar manner the make contacts 5 are closed to 
Complete the following energizing circuit for the 
second speed relay AW: 

I-, 5, DAE, AV, UAEA, L 
The relay AW closes its contacts AW to shunt, 
the resistor AR. Consequently, the generator 
field Gif is connected directly across the buses 
L- and L- and rapid acceleration of the eleva 
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tor car to its full speed in a downward direction 
is assured. 
The energization of the down direction relay 

D also results in opening of the break contacts 
D3 to pi'event energization of the up direction 
relay U. In addition, the make contactS D1 close 
to complete a holding circuit for the relay D 
around the master SWitch MS. Also, make con 
tacts D3 close to prepare the down direction in 
ductor Switches for Subsequent energization. 
The speed relay W upon energization also opens 

its break contacts W2 and W3. However, such 
opening has no immediate effect, on the operation 
Of the System. 
With the elevator car traveling downwardly, 

let it be assumed that the car attendant desires 
to stop the car at the third floor of the building 
in which the elevator System is installed. As the 
car passes the fourth-floor, the car attendant 
centers the car Switch MiS for the purpose of con 
pleting the following energizing circuit: 

!--, MS, DE, DAE, D8, T-- 

Although the coils of the inductor Switches DE 
and DAE are energized, it Will be understood that 
the contacts of these inductor SWitches do not 
close until the inductor SWitches reach an aSSoci 
ated indictor channel P. The centering of the 
naster S...itch MES does not interrupt the ener 
gization of the down direction relay D for the 
reason that the contacts D maintain a holding 
circuit around the master Switch for the relay D. 
As the car continues toward the third floor, the 

inductor Switch DE finally reaches its associated 
inductor channel DF for the third floor, and the 
inductor Switch contacts DE open to deenergize. 
the speed relay W. The speed relay W opens its 
make contacts WE to introduce the resistor R, in 
series with the generator field Gif, thereby initiat 
ing slowdown of the elevator car. Also, the con 
tacts V2 close to energize the coil of the Stopping 
inductor Switch DF. The contacts W3 close but 
have no immediate effect on the operation of the 
System. 
The elevator car continues downwardly at re 

duced speed until the inductor SWitch DAE 
reaches the inductor channel DP for the third 
floor. At this point, the break contacts DAEf of 
the inductor switch open to deenergize the Speed 
relay AV. Upon deenergization, relay AV opens 
its make contacts AW to introduce the resistor 
AR, in series with the generator field Gif and the 
resistor R. The reduced energization of the gen 
erator field further decreases the speed of the 
elevator car to a suitable landing Speed. 
When the stopping inductor Switch DF reaches 

the inductor channel DP for the third floor, the 
break contacts DF are opened to deemergize the 
down direction relay D. The down direction relay 
D opens its make contacts Di for the purpose 
of applying the brake B and thereby bringing 
the car to a stop. The contacts D2 and D3 open 
to interrupt the energization of the generator 
field Gi. The contacts D4, D5 and Di Open but 
have no immediate effect on the System. The 
break contacts D3 close to prepare the up direc 
tion relay U for subsequent energization. The 
make contacts 8 open to interrupt the energiza 
tion of the coils of the inductor SWitches DE, DAE 
and DF. The elevator car now comes to a Stop 
at the third fioor with the circuit components in 
the positions illustrated in Fig. 1. 

Let it be assumed next that the elevator car 
is to be moved in an upward direction. The naS 
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6 
ter Switch MS is rotated in a counterclockwise 
direction to complete the following circuit: 

L--, MS, D6, U, UF, DFI, T, L 
Upon energization, the up direction relay U closes 
its make contacts U to energize the brake Wind 
ing BW for the purpose of releasing the brake. 
The make contacts U2 and U3 close to complete 
the following energizing circuit for the generator 
field: 

I-, U2, Gif, U3, R, AR, L 
The generator field now is energized with prop 
er polarity to produce upward motion of the ele 
vator car. 

In Order to expedite acceleration of the car, 
the contacts U4 close to complete the following 
circuit: 

I-, U4, DE, W, UEi, I 
Also, the contacts U5 close to establish the foll 
lowing circuit: 

I.--, U5, DAES, AV, UAE, L 
The Speed relays V and AV being energized close 
their contacts Vi and AV to bypass the resistors 
R, and AR. 
The make contacts U6 close to establish a hold 

ing circuit for the up direction relay U around 
the master Switch MS. The break contacts UT 
Open to prevent energization of the down direc 
tion relay D. The contacts U8 close to prepare 
the inductor Switch windings UE, UAE and UF 
for Subsequent energization. 
When the Speed relay V was energized, it also 

Opened its break contacts W2 and V3, but such 
Opening had no immediate effect on the opera 
tion of the System. 

If the car attendant desires to stop at the 
Sixth floor of the building during the upward 
travel of the car, he centers his master switch 
MS as the car passes the fifth floor. This com 
pletes the following energizing circuit: 

L--, MS, UE, UAE, U3, L 
The inductor switches UE, UAE and UF coop 
erate with their inductor channel UP for the 
Sixth floor to open successively the break con 
tacts UEf, UAE i and UFi in a manner similar 
to that previously discussed for the down in 
ductor Switches. The resulting successive de 
energization of the relays W, AV and U stops the 
car accurately at the sixth floor by a sequence of 
Operations which will be understood from the 
discussion of the stopping of a down traveling 
elevator car. 

For the purpose of clarity in illustration, the 
inductor switches DF and DE in the car are 
shown rotated 90° about the axis of their coils 
from the positions which they normally occupy. 
The construction of the inductor switches and 
the aSSociation of the inductor switches with the 
inductor channels will be discussed in detail with 
reference to Figs. 2 and 3 of the drawings. 
Since all of the inductor switches and induc 

tor channels are similar in construction, it will 
Suffice to describe in detail only the inductor 
SWitch DAE and One of its associated inductor 
channels DP. The coil of the inductor switch 
DAE has a magnetic core 9 extending there 
through which is provided at each end with a 
polar assembly 2 and 23, respectively. Since all 
of the polar assemblies are similar in construc 
tion, it will Suffice to describe the polar assembly 
23 alone, 
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The polar assembly 23 includes a magnetic 
plate 25 which is secured to the magnetic core 
9 by means of a machine screw 27. The mag 

netic plate 25 has a slot 29 therein which ex 
tends parallel to the axis of the coil to give the 
plate 25 a forked configuration. A magnetic Strip 
armature 3 is movably located in the slot 29. 
The magnetic ai'nature may be mounted for 
movement in any suitable manner. Preferably, 
a thin spring ribbon 33 has one end Secured to 
an end of the magnetic armature 3 f by means of 
rivets 35. The remaining end of the ribbon 33 
is secured to the plate 25 by means of rivets 37. 
The magnetic parts thus far mentioned imay 

be made of any soft magnetic material, such aS 
Soft iron or soft steel. The ribbon 33 may be 
constructed of a magnetic material, Such as Steel, 
but a bronze spring ribbon has been found Satis 
factory. 
The magnetic armature 3 has secured there 

to in any suitable manner an arm 39 which may 
be constructed of a non-imagnetic material, such 
as brass. The arm has a fold 4 which is biased 
by means of the spring ribbon 33 against a stop 
A3 secured to the plate 25. At its end, the arm 
39 has a lip 35 positioned to operate a suitable 
Switch or contact device. The SWitch may in 
clude either make or break contacts, or may 
include both make and break contacts. In the 
specific embodiment shown, the switch includes 
three parallel spaced strips 47, 49 and 5 which 
are constructed of an electroconductive ma 
terial. These Strips are insulated from each 
other by means of Suitable insulating spacers 53. 
The spacers are secured in any Suitable manner 
to the plate 25. The strip 49 constitutes a resil 
ient, leaf spring. At their free ends, the strips 
É9 and 5? have contacts which normally are 
biased into engagement with each other. At 
their free ends, the strips 4 and 49 have con 
tacts which horinally are biased out of engage 
ment with each other. (The elementS 4 and 5 
need not be resilient. They may be rigid to pro 
wide fixed spaced contacts between which the 
Spring 33 may be moved.) The end of the leaf 
spring 39 overlaps the lip $5, and a link Or Spacer 
54 is interposed between the lip and the end of 
the leaf Spring 59 for the purpose of transmit 
ting motion between the lip 45 and the leaf 
spring 49. Over an appreciable range, the link 
has substantially a univerSally movable engage 
ment With the lip A5 and the leaf spring 49. This 
universal coupling minimizes frictional losses. 
The space 54 has a rounded end in engagement 
With the ip 35 and is secured loosely to the leaf 
spring 39 by means of a rivet 55 which passes 
loosely through an opening in the leaf Spring 
49. The play between the spacer 54 and the leaf 
Spring $9 permits substantially frictionless trans 
missions of foices producing motion of the lip 45 
and the leaf spring 49. 
The strips 39 and 5 constitute the break con 

tacts DAES employed in the System of Fig. 1. 
Although a Switch associated with only one of 
the polar assenblies need be employed, the nor 
mally closed contacts DAE associated with each 
of the polar assemblies 2 and 23 may be con 
nected in series for operation as the contacts 
DAE of Fig. . 
When the coil of the inductor switch DAE is 

energized, the polar assemblies 2 and 23 have 
opposite magnetic polarities and establish a mag 
netic field in the non-magnetic gap or air gap 5i 
therebetween. Since a substantial air gap is pro 
vided, the reluctance offered to the flow of mag 
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8. 
netic fiux is substantial. The inductor switch 
is positioned adjacent the path of travel of the 
asSociated inductor channels DP for the purpose 
of receiving the inductor channels DP in the non 
Ignagnetic gap 5 as the elevator car moves 
through its associated hoistway. 
By inspection of Fig. 2, it will be observed that 

each inductor channel has flanges P and DP2. 
When an inductor channel is in the non-mag 
netic gap 5, each of the flanges thereof is adja 
cent to, and parallel to, a separate one of the 
plates 25. The presence of the inductor channel 
reduces the reluctance offered to the flow of mag 
netic flux produced by current flowing in the coil 
of the inductor Switch. As a result, the magnetic 
forces acting On the magnetic armatures increase 
to a value sufficient to Inove the magnetic arma 
tures against the biases of their associated Spring 
ribbons 33. Each magnetic armature in moving 
Operates the Switch associated thereWith. 

Since the magnetic artinatures of each inductor 
switch are in series, substantially the same mag 
netic flux flows therethrough. Should one of the 
magnetic armatures be moved against its spring 
bias in advance of a second magnetic armature 
asSociated with the same inductor Switch, the first 
magnetic armature to move reduces somewhat 
the magnetic reluctance offered to the flow of 
magnetic fux and increases slightly the magnetic 
force acting on the remaining magnetic armature. 

It should be noted that the channel DP is con 
structed of soft magnetic material and that the 
fangeS provide large areas parallel to and adja 
cent each of the plates 25 of the inductor Switch 
DAE. The channel construction permits the sub 
stantial Separation of the plates 25 without 
necessitating a heavy or bulky inductor plate con 
struction. Displacement of the channel DP in a 
lateral direction relative to the inductor SWitch 
has little effect on the reluctance of the mag 
Inetic circuit of the inductor switch. For example, 
if the inductor channel. DP were to move up 
Wardly, as Viewed in Fig. 2, the resultant air gap 
would remain Substantially unchanged. Since 
the inductor channel has large areas adjacent 
the plates 23, substantial movement of the in 
ductor channel relative to the inductor switch to 
the left or right, as view in Fig. 2, can be toler 
ated. 
As clearly shown in Fig. 3, the plate 25 provides 

a magnetic Shield adjacent the upper and lower 
Sides of the associated magnetic armature. As 
the inductor channel enters the non-magnetic 
gap of the inductor switch, the armatures are 
effectively shielded from the entering channel un 
til the entering edge of the channel virtually 
reaches a position adjacent the magnetic arma 
tures. By this construction, it has been found 
possible to limit the operation of the magnetic 
arnature to a predetermined position of the en 
tering edge of the inductor channel with respect 
to the associated magnetic armatures within a 
tolerance of plus or minus as of an inch. Fur 
thermore, the shielding permits the same accu 
racy in an operation of the inductor switch for 
either downward or upward movement of the in 
ductor channel relative thereto. 
After relative movement of an inductor chan 

nel and an inductor Switch has operated the in 
duetor switch, a slight return movement suffices 
to return the inductor Switch to unoperated con 
dition. For example, in Fig. 3 let it be assumed 
that in its downward movement the inductor 
Switch DF moves over the entering end of the 
inductor channel DP just enough to operate or 
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attract the armatures of the inductor switch. It 
Will be found that a small return movement of 
the inductor switch of the order of is to 6 inch 
Slfiices to return the armatures to their unoper 
ated positions. This accurate and sensitive Oper 
ation is particularly desirable for inductor 
switches employed in releveling. An example of 
inductor switches empioyed for releveling will be 
found in the Eames Patent 2,293,111. 

It is sometimes desirable to mount the inductor 
Switches for successive operation in response to 
Small relative novements of the associated in 
ductor channel. Such mounting of inductor 
switches is facilitated by offsetting the polar as 
Sembly with respect to the associated coil. Each 
of the plates 25 is provided With two spaced 
mounting holes 59 and 6. For any one inductor 
Switch, a mounting screwy 27 Would be inserted in 
the hole SS for the plate 25 at one end of the coil, 
and a mounting screw 27 would be inserted in 
the hole 6 for the piate 25 at the opposite end of 
the coil. Since the Sfrews 27 are located on the 
axis of the associated coil, it follows that the 
plates 25 are offset in the same direction from 
the axis of the associated coil. 

In Fig. 3, the coils of the inductor switches 
DAE and DF are shown mounted adjacent each 
other with their axes parallel and horizontal. 
These inductor Switches are exactly the Same, 
but the inductor Switch DAE is reversed relative 
to the inductor SWitch DF about a line trans 
verse to its axis. By inspection of Fig. 3, it will 
be observed that the spacing between the pairs of 
plates 25 of the two inductor Switches DAE and 
DF is substantially Sinaller than the spacing be- 3: 
tween the coils of these switches. This permits 
the mounting of the inductor Switches for Suc 
cessive Operation in response to movement of the 
inductor channel. DP through a distance Smaller 
that the spacing between the coils of the two 
inductor Switches. Furthermore, the horizontal 
mounting of the coils permits the retention of 
a large non-magnetic gap despite the Small spac 
ing between the successive inductor Switches. 

It will be noted that the magnetic armatures 
are mounted for movement substantially toward 
and from the aSSociated non-magnetic gaps. The 
spring ribbons 33 provide a substantially friction 
less pivot construction which has virtually no 
lost, motion. Each of the magnetic airmatures : 
may be said to move about an axis substantially 
transverse to the axis of the associated coil. 
Although the invention has been described with 

respect, to certain specific embodiments thereof, 
numerous modifications falling within the spirit : 
and scope of the invention are possible. 

| claim as may invention: 
1. In an elevator control system for an elevator 

cal structure Yaounted for movement, in a, hoist 
Wiay structure of a building to serve a plurality 
of floors of the building; a magnetic channel 
inenber mounted on a first one of the structures 
parallel to the path of novement of the car Struc 
ture; a plurality of electromagnetic devices 
cured to a Second one of the structures and spaced 
apart in the direction of movement of the car 
structure; each of the electromagnetic deviges 
comprising a coil having its axis transverse to 
said direction of movement, a magnetic structure 
for the coil having a pair of spaced, parallel 
magnetic members for directing magnetic flux 
produced by the coil when energized into a non 
magnetic gap for receiving therewithin the chan 
nel member. With one magnetic member adja 
cent and substantially parallel to each flange 
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10 
of the channel member, at least One of the inag 
netic members being mounted for movement to 
Ward the non-magnetic gap in response to entry 
of the channel member into the non-magnetic 
gap, While the coil is energized; and translat 
ing means responsive to in ovement of the novable 
magnetic member; the pairs of magnetic men 
bers of two successive electromagnetic devices 
being Spaced apart by a distance less than the 
Spacing of the coils of Said two Successive elec 
tromagnetic devices in said direction of nove 
nent of the car structure. 
2. In an electromagnetic device, an electrically 

energizable coil, a magnetic structure establish 
ing a path having a non-magnetic gap for mag 
netic flux produced by current flowing in the coil, 
Said magnetic structure comprising a magnetic 
core disposed in the coil, a magnetic polar struc 
ture adjacent an end of the magnetic core, said 
polar structure having a slot extending there 
through in the direction of the axis of the coil, 
a magnetic arnature disposed in Said slot for 
movement relative to the polar structure Sub 
stantially in the direction of the axis of the coil 
toward and from the non-magnetic gap, the 
polar structure and the magnetic arnature be 
ing disposed on one side of the non-magnetic 
gap, said polar Structure constituting a magnetic 
shield for the armature in directions substan 
tially transverse to the axis of the coil, and trans 
lating means responsive to said movement of the 
armature relative to the polar structure. 

3. A device as claimed in claim 2, Wherein the 
magnetic polar structure comprises a slotted mag 
netic plate which with the armature is disposed 
Substantially in a common plane transverse to 
the axis of the Winding. 

4. A device as claimed in claim 3, wherein the 
armature comprises a strip of magnetic material, 
and a Spring having one end secured to the strip 
and one end secured to the polar structure to 
permit movement of the arnature relative to 
the polar structure, said spring comprising a rib 
bon disposed in a plane substantially parallel 
to said common plane. 

5. In an electromagnetic device, a coil, a mag 
netic structure establishing a path including a 
non-magnetic gap for magnetic flux produced by 
current flowing in the coil, the magnetic struc 
ture comprising a magnetic core in the coil, a 
pair of Spaced, parallel magnetic polar plates 
each adjacent a separate end of the imagnetic 
core, the polar plates being substantially in pai'al 
le, Spaced planes transverse to the axis of the 
coil, one of the plates having a slot extending 
therethrough in a direction parallel to the axis 
of the winding, a magnetic armature strip posi 
tioned substantially in the slot, a spring having a 
first end Secured to the armature and having a 
Second end secured to the associated plate to 
guide movement of the armature relative to the 
asSociated plate toward and from the non-mag 
netic gap, Said non-magnetic gap being located 
between the plates, whereby the armature is mag 
netically shielded to a substantial extent, by its 
asSociated plate from magnetic fields in direc 
tions other than toward the non-magnetic gap, 
and a translating device responsive to novements 
of the armature. 

6. In an electromagnetic device, a pair of 
Spaced, parallel, magnetic plates having a non 
magnetic gap therebetween, an electromagnet for 
establishing a magnetic field between said plates, 
each of Said plates having a slot extending there 
through in a direction substantially parallel to 
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said magnetic field, a pair of magnetic arma 
tures, each located Substantially entirely in a 
Separate One of the Slots for movement relative 
to its associated plate, whereby the magnetic 
plates shield the armatures substantially from 
magnetic fields transverse to the first-named 
magnetic field, means pivotally mounting the 
arnatures for novement relative to the plates in 
the direction of the first-named magnetic field, 
Said armatures when the electromagnet is ener 
gized being normally biased away from the first 
naried magnetic field, said plates and armatures 
being So proportioned that an increase in the 
permeability of the non-magnetic gap increases 
the magnetic field sufficiently to overcome the 
bias, and a pair of translating devices each re 
Sponsive to movement of a separate one of the 
armatures. 

7. In an electromagnetic device, a magnetic 
Structure having a pair of spaced, parallel pole 
pieces defining a non-magnetic gap therebetween, 
and a magnetic core extending transversely rela 
tive to the pole pieces to establish with the pole 
pieces a magnetic rath for directing magnetic flux 
into said non-magnetic gap, said core being dis 
placed in a first direction from the gap, a coil 
Surrounding the magnetic core for producing 
when energized magnetic flux therein, a magnetic 
arnature movahlv associated with one of the pole 
pieces for movement bv, magnetic flux produced 
by the coil in a direction substantially parallel 
to the axis of the coil, the centers of the pole 
pieres being displaced in the same direction sub 
stantially transverse to Said first direction from 
the axis of the coil to permit the pole pieces to 
he na A aria cent, the role pieces of a similar 
(Avire with the roils inf the devices a diacent, each 
other. and a translating device responsive to 
In Overinent Of the armature. 

8, fin 2n eartrorna onehir assemhly a magnetic 
channel marnhar, an electrintmagnetic device con 
nricino a nai' nf snaced narral lal mole pieces hay. 
iing a, n n n-ma onetir gao therehetween means 
mn intino the channel remher and the device 
for relative ri?yennent in a direction narallel to 
the channel men her to rass the channel menher 
throttph the gap with a separate one of the chan 
nel fanoes adia cent ea?h of the pole pieces, the 
Soacing hetween said inole pierces being larger 
than the ?enth of the channel, said flanges during 
their movement past the devi?e being located 
Stihstantially hetween the pole pieces, said device 
in ?luding a coil having an axis transverse to said 
direction for directing, when energized magnetic 
flux through the gag and through the channel 
Inernbar when the member is in the gap, a mag 
netic armature element associated with a first 
One of the nole pieces for movement relative 
thereto toward and away from the non-magnetic 
gap, and a translating device responsive to move 
linent of the armature, said translating device 
comprising a switch having an operating element, 
and raeans including a force transmitting link 
for transmitting operating forces between the 
magnetic arnature element and the operating 
eleinent, Said link being secured to one of the 
elements with a Substantial amount of loose play, 
whereby the link may tilt with little friction in 
response to relative movement by the elements 
in directions resulting in tilt of the link. 

9. In an electromagnetic assembly, an electro 
Inagnetic device having a movable armature ele 
ment, a Switch device having an operating ele 
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to the armature element, and a link coupling 
the elements for transmitting operating forces 
therebetWeen, Said link having a substantial range 
of universal movement about each of the points 
of contact of the link with the two elements, 
whereby the link transmits forces between the 
elements with little frictional loss. 

10. An aSSen by aS claimed in claim 9, in con 
bination with a fastener securing the link to one 
of the eleinents, said fastener permitting Sub 
stantial play between the link and the element 
to which the link is Secured, said bias being in a 
direction maintaining the link in engagement 
with said elements, whereby the operating ele 
ment follows movement of the armature element 
Wtih negligible frictional osses. 

11. In an inductor relay designed for operation 
in response to passage of a rillagnetic member ad 
jacent thereto, a magnetic structure having a 
non-magnetic gap, said magnetic structure con 
prising stator means including a coil for estab 
lishing a magnetic field in said gap, said gap being 
completely open in a direction transverse to the 
coil axis, Whereby a magnetic nember inay be 
moved through the gap in said direction to vary 
the magnetic reluctance offered to magnetic flux 
produced by the Coil, and a magnetic arrinature 
positioned a diacent said gap, a resilient, ribbon 
positioned in a plane substantially parallel to said 
direction and secured to the stator means and 
to the magnetic arriature for permitting pivotal 
IOWeinent of the magnetic armature in a direc 
tion transverse to the plane of the ribbon towards 
and from the gap in response to an increase foll 
lowed by a decrease in the magnetic permeability 
of the gap while the coil is energized, and trans 
lating means 1'esponsive to Said movement of the 
magnetic armature. 

12. An inductor relay as claimed in claim 11 
wherein the magnetic arnature has first and 
Second ends and the ribbon is secured to a first 
end of the magnetic armature, said translating 
means having an operating member engaging the 
Second end of the armature for operation in ac 
Cordance with novernent of said second eind. 

13. in an elevator System for an elevator car 
Structure mounted for noverinent in a hoistWay 
Structure of a building to serve a plurality of 
floors of the building; a laagnetic member 
mounted on a first one of the structures, an elec 
tromagnetic device secured to a second one of the 
Structures for movement through a path passing 
adjacent to the inagnetic member, said electro 
magnetic device having a non-magnetic gap, said 
gap being substantially bridged imagnetically 
When the magnetic member is adjacent thereto, 
Said magnetic structure comprising stator means 
for establishing a magnetic field in said gap, and 
a magnetic arrnature positioned adjacent Said 
gap, a resilient libbon secured to the stator 
means and to the magnetic armature for per 
mitting pivotal ovement of the magnetic arma 
ture in a direction transverse to the plane of the 
ribbon towards and from the gap when the mag 
netic member substantially magnetically bridges 
the gap and is renoved from the vicinity of the 
gap, and translating neans responsive to Said 
movement of the magnetic armature, the plane 
of said ribbon being substantially parallel to the 
direction of movement of the elevator car. 

14. A Systern as claimed in claim 13 Wherein 
the magnetic armature has first and second ends 
and the ribbon is secured to a first end of the 

ment biased in a predetermined direction relative 75 magnetic armature, said translating means hav 
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ing an operating member engaging the second 
end of the armature for operation in accordance 
With movement of Said second end, 

HARRY BERKOWITZ. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Number 
1077,972 
1,639,190 
1,795,787 

Name Date 
Carichoff----------- Nov. 11, 1913 0 
Knutsen ---------- Aug. 16, 1927 
Mattingly --------- Mar. 10, 1931 

Number 
1830,138 
1902,602 
1918,504 
2,189,597 
2,214,599 
2,385,994 
2,401,213 
2,411,563, 
2,451,962 
2,488,669 
2,519,093 

4. 
Name Date 

Smith et al. -------- Nov. 3, 1931 
Williams et al. ------ Mar. 21, 1933 
Turnbull ---------- July 18, 1933 
Wells --------------- Feb. 6, 1940 
Williams et al. ------ Sept. 10, 1940 
Johnston ------------ Oct. 2, 1945 
Wood ------------- May 28, 1946 
Towner et al. ------ Nov. 26, 1946 
Lindstrom et al. ---- Oct. 19, 1948 
Knos ------------- Nov. 22, 1949 
Zoerlein ---------- Aug. 15, 1950 


