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7 Claims.

Our present invention relates in general to
electric switch assemblages, and relates more par-
ticularly to various improvements in the con-
struction and operation of push button switches
and to improvements in mechanism for effecting
actuation of such switches.

Generally defined, an object of the present
invention is to provide a new and useful push
button switch assembly, which is extremely sim-~
ple, compact and durable in construction, and
which is moreover highly efficient in operation.

Some of the more important specific objects
of the invention are as follows:

To provide an improved control switch espe-

cially adapted to cooperate with the interlock :

mechanism of a magnetically actuated reversing
switch or the like,

To provide an improved push button switch
unit for controlling the operation of reversible

electrical devices, and which may be actuated ¢

either manually or mechanically.

To provide an improved control switch of the
push button type, which can be utilized in con-
Jjunction with either single or multiple-phase elec-
trical systems.

To provide an improved switch assemblage
having forward and reverse controls operable
either independently, or simultaneously with the
aid of a common control member.

To provide an improved forward, reverse or ¢

stop switch mechanism, which is durable and
extremely compact in structure, and wherein the
various parts are effectively insulated and pro-
tected so as to insure safe operation.

To provide a neat and highly attractive for-
ward and reverse control switch unit which is
quickly and conveniently manipulable, and which
is also positive in action.

To provide improved mechanism for mechan-
ically and automatically actuating a push button
switch assembly having multiple controls asso-
ciated therewith. »

To provide a push button switch for high
power service, the various parts of which may be
readily constructed and -assembled, and which
can be conveniently installed in an electrical
System.

To provide various improvements in the con-
struction and operation of multiple circuit control
push button switches, whereby the cost of con-
struction of such devices is reduced to a mini-
mum, and the efficiency and utility thereof is
enhanced fo a maximum.

These and other specific objects and advan-
tages of our present improvement will be ap-

<

parent from the following detailed description.

A clear conception. of the various improved
features constituting our present invention, and
of the mode of constructing and of utilizing push
button reverse control and stop switch assem-
blages built in accordance with the improve-
ment, may be had by referring to the drawings
accompanying and forming a part of this speci-
fication in which like reference characters des-
ignate the same or similar parts in the several
views.

Fig. 1 is a front view of one of the improved
push button switch assemblages showing the for-
ward, reverse, and stop push butftons in eleva-
tion;

Fig. 2 is a vertical section through remov-
able housing of the push button switch assem-
bly, showing a side elevation of the contact car-
rier block and of several sets of contacts;

Fig. 3 is a central vertical section through
the improved switch unit, taken along the line
3—3 of Fig. 1 and showing some of the con-
tacts in section while others are shown in ele-
vation;

Fig. 4 is a transverse vertical section through
the switch assemblage, taken along the line 44
of Fig. 2, near the base of the structure;

Fig. b is a central horizontal section through
the push button switch, taken through the stop
button and along the line 5-—5 of Fig. 4;

Fig. 6 is a transverse horizontal section taken
along the line 6—& of Fig. 4 and showing the
reverse push button in normal position;

Fig. 7 is a transverse section like that of Fig.
6, but showing the reverse push button pressed
down and in action;

Fig. 8 is another similar transverse section,
but showing the stop button pressed down and
effective to break all eircuits.

Fig. 9 is a diagram showing the application
of the improved push button switch to an elec-
trical system having magnetically actuated for-
ward and reverse interlock mechanisms asso-
ciated therewith;

Fig. 10 is a transverse horizontal section
through an improved cam mechanism for effect-
ing mechanical actuation of the improved push
button switch unit, the section being taken along
the line 10—10 of Fig, 11;

Fig. 11 is a side elevation of the improved
push button switch and mechanical actuating
mechanism therefor;

Fig, 12 is a vertical transverse section through
the improved mechanical actuating mechanism,
taken along the line 12—I12 of Fig. 11; and
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Fig. 13 is a diagram similar to that of Fig.
9 but showing the mechanical actuating mecha-
nism applied to the switch mechanism.

While the invention has been shown and de-
seribed in conjunction with a forward, reverse
and stop push button switch dispesed in a par-
ticular position and especially cooperable with
magnetically actuated interlock mechanism, it
is not desired to thereby unnecessarily restrict
the scope or utility of the improved features,
and the switch can obviously be disposed other-
wise than vertical as shown.

Referring to Figs. 1 to 9 inclusive of the draw-
ings, the improved push button switch unit shown
therein, is especially adapted for cooperation with
the magnetically actuated interlock mechanism
of a reversing electrical system, and comprises in
general a contact support or carrier block 1%
formed of insulating maferial and being rigidly
secured to a U-shaped mefal supporting bracket
or frame I7; sets of upper and lower fixed for-
ward and reverse normally connected or closed
contacts 2, {8 respectively, firmly secured to the
rear portion of the carrier block 16; sets of upper
and lower fixed forward and reverse normally
disconnected or cpen contacts 20, 21 spaced rear-
wardly from the contacts i8, [9 respectively and
being suspended from the block {&; upper and
lower forward and reverse movable contacts 22, 23
respectively, carried by upper and lower angular
slide bars 24, 25 coacting with parallel slots 26 in
the block 186, and being movable between the fixed
closed and open contacts by means of forward
and reverse buttons 21, 28 respectively; compres-
sion springs £8 interposed between the off-set
ends 29 of the bars 24, 25 and the block 15, for
constantly urging the movable contacts 22, 23
toward the corresponding fixed closed contacts
18, t9; an elongated plate 31 of insulation slidably
confined within a recess 32 in the front of the
block 1§ and being cooperable with shoulders 33
on the opposite sides of the forward and reverse
butions 27, 28 to simultaneously push these but-
tons rearwardly; a central stop button 24 rigidly
attached to the medial portion cf the plate 3i
and having a central guide and retaining bar 35
cooperable with parallel slots 56 formed in the
block 16; and a housing or enclosing cover &7 de-
tachably secured to the frame 17 by & screw 38
and coacting with the block I8 and the frame to
conceal the several contacts.

As previously indicated, the contact carrier
block 1§ is preferably formed of insulating mate-
rial, and the upper and lower ends of this block
are provided with spaced lugs 39 coacting with
punched holes in the U-shaped frame {7 so as
to rigidly interconnect these elements, see Figs.
2, 3 and 4. The rear portion of the block 1§ is
provided with integral flanges 40, and a U-shapad
insulaticn shield 41 coacts with the frame 1T and
with the fianges 43 to provide an enclosad zone
within which the several contacts are normally
confined. The sets of parallel slots 26, 3§ which
are formed in the contact carrier block 1§ are
preferably separated by circular holes £2 as shown
in Figs. 3 and 4, in order to reduce the friction,
and the foremost portion of the block 15 adjacent
to the recess 32 forms a bead 43 projecting out-
wardly beyond the cover 37 and functioning to
properly positicn the same.

The adjacent fixed normally closed and cpen
contacts {8, 2f are interconnected by means of
a permanent conductor plate 44, and the opposite
adjacent fixed normally closed and open contacts
19, 20 are likewise interconnected hy means of a
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permanent conductor plate 45. The open con-
tacts 20, 2{ are normally connected to interlock
mechanisms or contacts 46, 41 which are respec-
tively operable by means for forward and reverse
electromagnet assemblages 48, 49 as shown dia-
grammatically in Fig. 9; and the main nower line
50 may be connected to the outer contacts 18,
while the magnet assemblages 48, 4§ are con-
nected in series with the outer contacts i85, 2,
The conductors may be introducesd info the en-
closure afforded by the frame {7 and cover 31
through an opening §{, and may be connected to
the proper contacts by means of terminal screws
52, see Figs. 2, 3 and 4.

The supporting frame 17, contacts 13, {3, 29,
21, 22, 23, bars 24, 25, 35, and cover 37 may all
be formed of sheet metal with the aid of punches
and dies; and the push buttons 21, 28, 24 inay be
formed of moulded insulation the same as the
block 16, while the plate 31 may either ke formed
of moulded insulation or of plate insulaticn stock.
The sliding guide bars 24, 25 which carry the
movable contacts 22, 23, have their cuter ends 39
bent laterally and secured to the forward and
reverse buttons 27, 28 respectively by means of
attaching screws 53 within recesses in these but-
tons, and the springs 29 are retained within con-
fining sockets 54 in the block 16 by these same
screws £3. The opposite ends of these contact
carrier bars 24, 25 are bifurcated as shown in
Figs. 4 and 6, and are provided with notches £5
which are sprung into central slots 55 in the con-
tacts 22, 23 to flexibly suspend the latter and to
permit slight lateral rocking thereof. The fixed
contacts 18, 1S, 29, 21 are all rather rigidiy sus-
pended from the klock 16, but the movable con-
tacts 22, 23 can rock slightly, so that perfect
electrical engagement will be assured between
the various contacts during normal use of the
switch. The central guide bar 35 which is frecly
slidable in the slots 36, has its forward end 51
bifurcated and sprung into the stop button 24 and
plate 31, while its opposite end is provided with
laterally projecting retainer lugs 58 slidable in
grooves 59, as shown in Fig. 5. All of the ele-
ments of the switch assembly may bz conven-
iently comnstructed and assembled, and are nor-
mally concealed and protected by the housing
cover 31 which may however be readily removed
for access and inspection purposes.

During normal use of the improved manually
operable réversing switch assemblage shown in
Figs. 1 to 9 inclusive, and assuming the switch to
have been properly introduced in an electrical
circuit having magnetically actuated interlocks
as shown in Fig. 9, the buttons 27, 28, 34 and the
plate 31 will normally be positioned as shown in
Figs. 3 and 8 with the movable contacts 22, 23
engaging the fixad closed contacts 18, 19. The
springs 29 will normally maintain the elements
in such position, and these springs 29 while co-
acting directly with the buttons 27, 28, also coact
indirectly with the plate 31 and stop button 34
through the flanges 32 formed on the opposite
sides of the buttons 271, 28.

If it becomes -desirable to operate the electri-
cal mechanism for reverse, the reverse push bu-
ton 28 may be pressed and thereby moved from
the position shown in Fig. 6 to that shown in
Fig. 7. The movable contact 23 will then engage
the normally open contacts 21 and will thereby
energize the electromagnet 48, and will cause the
interlock contacts 47 to close and become effective.
The reversible electrical device which may be an
electric motor or any other suitable apparatus,
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will then operate in reverse and will continue to
so operate as long as the interlock contacts 47 are
held in active or closed position by the electro-
magnet 49, even if the push button 28 is released.
“When the push button 28 is released, it will return
to normal position in engagement with the plate
31, and if the stop button 34 is subsequently
pressed, the movable contacts will be shifted to
the position shown in Fig. 8 and the electrical
circuit through the contacts 47 and electromag-
net 49 will be broken since both movable con-
tacts 22, 23 will then be carried out of engage-
ment with all of the fixed contacts. Upon release
of the stop button 34, the mechanism will again
assume the position shown in Figs. 3 and 9 and
will be ready for either subsequent reverse opera-
tion or for forward operation.

If ‘it becomes desirable to produce forward
operation of the motor or other electrical de-
vice, it -is only necessary to press the forward
push button 27 whereupon the movable contact
22 will be carried into engagement with the fixed
normally open contacts 20 and the electromagnet
48 will be energized thereby causing the interlock
contacts 45 to close. Upon release of the push
button 217, this button will return to normal posi-
tion by the spring 29, but the interlock contacts
46 and the electromagnet 48 will remain active
until the stop push button 34 is again manipu-
lated. 'When the button 34 is pressed, both mov-
able contacts 22, 23 will again be carried into
mid-position as shown in Fig. 8, thereby opening
all circuits and de-energizing the electromagnet
48, TUpon release of the button 34, the springs
29 will again return all buttons to neutral posi-
tion as shown in Figs. 3 and 9 and the switch
mechanism is again ready for subsequent either
forward or reverse operation. If it becomes de-
sirable to produce reverse operation of the motor
or other device, while the same is operating in
forward direction, it is only necessary to press
the reverse push button 28 which then moves
from the position shown in Fig. 6 to that of Fig.
7. This actuation causes the movable contact 28
to first disengage the fixed contacts 19 which in
turn de-energizes the forward mechanism, and
as the movable contact 23 engages the other fixed
contacts 21 the reverse mechanism will become
effective. The conversion from forward to re-
verse operation may therefore be effected directly
and without first manipulating the stop button 34
by merely pushing the reverse button 28; and
such direct conversion from reverse to forward
operation can likewise be effected by merely press-

ing the forward button 27 when the reverse mech- j;

anism is in action.

While the manual operation just described may
be satisfactory for most uses of the improved push
button switch unit, it sometimes becomes desir-
able to have the improved switch mechanism au-
tomatically operable, and such operation may
also be effected by utilizing the improved switch
actuating assemblage shown in Figs. 10 to 13 in-
clusive.  The mechanically actuated switch unit
embodies the same contact supporting block I8
but with the upper retaining lugs 38 removed, and
also embodies the same contact assemblage in-
cluding the fixed normally closed and open con-
tacts 18, 19, 20, 21, and the movable contacts
22, 23 carried by actuating bars 24, 25 slidable
in the block 16. However, the supporting frame
{1 has been replaced by an approximately rec-
tangular frame 60 provided with removable covers
61, 62 secured to its opposite sides by means of

et

50

Bi)

.

40

<

4

50

14
(=13

60

70

screws 63. The contact carrier block is secured 75

3 .

within the frame 60 by means of cleats 64 and
other screws 65, and the push buttons 27, 28, 34
as well as the plate 31 have been omitted and re-
placed by a double cam 66 fixedly mounted upon
an oscillatory shaft 61 supported in bearings €8,
68 secured to the frame 60. The upper swing-
ing end of the lever cam 66 coacts with the up-
wardly offset end 30 of the upper bar 24 which
carries the movable contacts 22, while the lower
swinging end of this cam €6 coacts with the
downwardly offset end of the lower bar 25 which
carries the other movable contact 23, and the
compression springs 29 constantly maintain the
offset bar ends in engagement with the respective
ends of the cam lever. The oscillatory cam sup-
porting shaft 67 projects through the covers 61, 62
and one end thereof may be provided with a posi-
tioning lever 18 shown in dot-and-dash lines in
Fig. 10, and in solid lines in Fig. 13, and this lever
10 may be responsive to various conditions of op-
eration of the reversible electrical motor or other
device the operation of which is being controlled.
The lever 10 may also ke manually operable, and
in order to frictionally retain the switch con-
tacts in either neutral or forward or reverse stop
position, the shaft 671 is also provided with a
rigidly attached bracket or arm Tl having spaced
flanges 12, T3 in which g latch bar T4 is slidably
confined. The outer end of the bar 74 carries
a roller T8 which is frictionally cooperable with
forward and reverse spaced holding notches TE,
11 respectively, and with a central stop notch 18
formed in a fixed positioning plate 19 secured to
the frame 60. The bar 14 and roller 15 are con-
stantly urged toward the plate 19 by a compres-
sion spring 80 embracing the inner bar end and
reacting against the flange 12, and the plate 18
also has cam end surfaces 81, 82 located outwardly
beyond the holding notches 16, 1T respectively,
which permit the shaft 87 to be forcibly swung be-
‘vond the hold notches 76, 17 in order to energize
the interlock actuating magnets 48, 49, but which
also return the roller 75 to hold position with-
out interrupting the interlock circuit, when the
actuating force is released. The plate 18 may be
adjustably secured to the frame 63 by means of
screws 83, and the medial square portion of the
shaft 67 on opposite sides of the lever cam 68 is
preferably embraced by square insulating sleeves
84 clamped in position by a nut 85 threaded on
the shaft and coacting with a lock washer 86.

During normal use of the improved automat-
ically operable reversing switch assemblage shown
in Figs. 10 to 13 inclusive, and assuming the
switch to have been properly introduced in an
electrical circuit having mechanically actuated
interlocks as shown in Fig. 13, the actuating lever
18 and the lever cam 66 will normally be in stop
position as shown in Fig. 13 with the movable con-
tacts 22, 23 out of engagement with all of the
fixed contacts so that the circuit through hoth
sets of contacts will be interrupted. While the
retaining notches 786, 7, 718 and the cam surfaces
81, 82 have not actually been shown in the
diagram of Fig. 13, the corresponding positions
of the lever 70 are shown and are correspondingly
numbered.

If it becomes desirable to cperate the electrical
system in reverse, the lever 18 and the lever cam
66 may be swung in a counter-clockwise directicn
from the position shown in Fig. 13, thereby first
causing the movable contact 22 to engage the
fixed contacts 18, and subsequently causing the
movable contact 23 to engage the fixed contacts
21. This sequence of actions is produced by the
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formaticn of the notches and cam surfaces on the
plate 72, and when the actuating force on the
lever 78 is released, the cam 82 will automatically
cause the roller 75 to engage the reverse holding
notch 17, thereby maintaining the movable con-
tact 22 closed and in engagement with the fixed
contacts (3, while permifting the spring 23 to
withdraw the cther movable contact 23 from the
fixed ccntacts 24. The elecirc-magnet 48 will
remain energized so that the reverse interlock
contacts 47 will remain closed as long as the line
contacts 18 are engaged by the movable contact
22; and in order to kreak the reverse interlock
circuit, it is necessary to return the lever 13 to
neutral position with the roller 75 engaging the
notch 78 as shown in Fig. 13, whereupon all cir-
cuits will be interrupted.

If it becomes desirable to produce forward
operation of the reversible electrical device, the
lever 12 should ke swung in a clockwise direction
from the position shown in Fig. 13, whereupcn
the movable contact 25 will first engage the fixed
contacts {9 to cicse the line circuit, and the mov-
able contact 22 will subsequently engage the fixed
contacts 28 to complete the magnetic circuit and
to energize the forward magnet 48, thereby caus-
ing the interlock contacts 46 to close. TUpon re-
lease of the lever 73, the roller 75 will be forced
by the cam surface &1 to engage the notch 16
and while the movable contact 22 wili be with~
drawn from the fixed contacts 25, the other mov-
able contact 23 will remain closed and in engage-
ment with the fixed contacts {8, thereby main-
taining the interlock contacts 46 closed until all
electrical circuits are subsequently interrupted.
Such interruption may be efiected by returning
the lever T8 to neutral position with the roller 15
in engagement with the notch 18, and from this
neutral position the mechanisin may be quickly
thrown into either forward or reverse position.
The lever 7§ may also be swung quickly from one
extreme position to the other to thereby convert
the system directly from forward to reverse op-
eration, or vice versa, without arresting the lever
in step position.

From the foregoing detailed description it will
be apparent that the present invention provides
an improved push button switch assemblage
which is extremely simple, compact and durabie

in construction, and which is moreover rapid in &

action and efficient in operation. The improved
push button assemblage is especially adapted for
use in conjunction with an electrical system hav-
ing forward and reverse interlocks associated
therewith, and can be either manually or auto-
matically actuated to effectively produce the
desired results. The improved switch mecha-
nism may obvicusly be utilized either in conjunc-
tion with single or poly-phase electrical systems,
and the forward and reverss controls while being
interchangeably operable to effect forward and
reverse cperation, may be simultaneously re-
turned to neutral with the aid of a common con-
trol lever or push buttonn. The various elements
of the improved switch assembly are effectively
insulated and protected in crder to insure safe
cperation, and the improved switch mechanism
is especially adapted for use in relatively high
power electrical systems whersin absclute assur-
ance against short circuiting is necessary. The
varicus elements ¢f both the switch and mechan-
ical control may cbviously be manufactured and
assembled at moderate cost, and the units may
also be conveniently applied to electrical systems
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in the manner shown in the several diagrams.
The improved switch assemblage has proven
highly successful in actual use, and presents an
extremely neat and attractive appearance as will
be apparent from the drawings.

It should be understcod that it is not desired
to limit this invention to the exact details of
censtruction or to the precise mcde of operation,
herein shown and described, for various modifi-
cations within the scope of the claims may occur
to persons skilled in the art.

We claim:

1. A switch comprising, a unitary support hav-
ing recesses in its opposite sides connected by
three parallel guide-ways, laterally spaced sets
of contfacts fixedly mounted in one of said re-
cesses, other similarly spaced sets of fixed con-
tacts mounted in the same recess and being sepa-
rated from said first mentioned contacts by
spaces, independent sets of movable contacts car-
ried within said spaces by bars slidably engaging
the two cuter guide-ways and penetrating said
support, said bars having cppositely outwardly
off-set portions remote from said contacts and
extending away from each other, spring means
coacting with said support and with said off-set
rortions for constantly urging said movable con-
tacts in one direction, independently operable
push buttons co-operable directly with said off-
set portions within the other of said recesses
for moving said movable contacts in the opposite
direction, and another push button located be-
tween said independently coperable buttons and
being slidably mounted within said other recess
and cooperakle with said off-set portions to si-
multaneously move said movable contacts.

2. A switch comprising, a unitary support hav-
ing three laterally separated parallel elongated
guide-ways connecting its opposite sides, later-
ally spaced fixed contacts mounted on one side
of said support, other similarly spaced fixed con-
tacts mounted cn the same side of said support
and being separated from said first mentioned
contacts by spaces, two independent movable
contacts carried within said spaces by laterally
separated parallel bars slidably engaging the two
outer guide-ways and penetrating said support,
seid bars having oppositely outwardly oif-set
poriions remcte from said contacts and extend-
ing over the opposite side of said support, springs
interposed between said support and said off-set
portions, independently operable push-buttons
coacting with said off-set portions for compress-
ing said springs, and a common actuator for
said push buttons coactiing with the intermediate
guide-way of said support and being simultane-
ously cooperable with both of said movable con-
tacts.

3. A switch comprising, a unitary support hav-
ing three parallel guide-ways connecting recesses
in its opposite sides, laterally spaced fixed con-
tacts mounted on one side of said support in one
of said recesses, other similarly spaced fixed con-
tacts mounted in the same recess of said sup-
port and being separated from said first men-
tioned contacis by spaces, two independent mov-
able contacts carried within said spaces by paral-
1el bars slidebly engaging the two outer guide-
ways and penetrating said support, said bars
having oppositely outwardly off-set portions re-
mocte from said contacts and extending over the
cpvosite side of said support within the other
of said recesses, springs interposed between said
support and said ofi-set portions, push buttons
coacting with said ofi-set portions within said
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other recess for independently moving said bars
in one direction, and another push button cc-
acting with the intermediate guide-way between
said off-set portions and being slidable In said
other recess to simultaneously move said bars.

4. A switch comprising, a unitary support hav-
ing three parallel guide-ways connecting its op-
posite sides, laterally spaced fixed ' contacts
motnted on one side of said support, other simi-
larly spaced fixed contacts mounted cn the same
side of said support and being separated from
said first mentioned contacts by spacss, two in-
dependent movable contacts carried within said
spaces by parallel bars slidably engaging the two
outer guide-ways and penetrating said support,
said bars having oppositely outwardly off-set per-
tions remoete from said contacts and extending
over the opposite side of said support, springs
interposed between said support and said off-
set portions, laterally of said bars, independently
operable push buttons coacting with said off-set
portions and having peripheral projections, and
a plate coacting with the intermediate guide-way
and slidable upon said support and being engage-
able with said button projections to simultane-
ously actuate the buttons.

5. A switch comprising, a unitary support hav-
ing three laterally separated guide-ways con-
necting its opposite sides, laterally spaced fixed
contacts mounted on one side of said support,
other similarly spaced fixed contacts mounted
on the same side of said support and being sepa-
rated from said first mentioned contacts by
spaces, two independent movable contacts car-
ried within said spaces by laterally separated bars
slidably engaging the two outer guide-ways and
penetrating said support, said bars having oppo-
sitely off-set portions remote from said contacts
and extending over the opposite side of said
support, springs interposed between said support
and said off-set portions, independently operable
push buttons coacting with said off-set portions
and having peripheral projections, a plate co-
acting with the intermediate guide-way and slid-
able upon said support and being engageable with
sald button projections, and another push but-
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ton coacting with said plate midway between said
off-set bar portions for simultaneously actuating
said independently operable buttons.

G. A switch comprising, a unitary support hav-
ing three parallel guide-ways connecting its op-
pesite sides, laterally spaced fixed contacts
moeunted on one side of said support, independ-
ent movable contacts carried by parallel bars
slidably engaging the two outer guide-ways and
penetrating said support, said movable contacts
being cooperable with said fixed contacts and
said bars having oppositely off-set portions re-
mote from said contacts and extending laterally
thereof cver the opposite side of said support,
springs interposed between said support and said
cfi-set bar portions, an independently cperable
push hutton coacting directly with each of said
off~set portions in opposition to the adjacent
spring, and a common actuating plate for said
push buttons coacting with the intermediate
guide-way and being simultaneously engageable
with both of said bufttons.

7. A switch comprising, a unitary support hav-
ing three laterally separated guide-ways connect-
ing recesses in its opposite sides, laterally spaced
fixed contacts mounted in one of said recesses,
independent movable contacts coacting with said
fixed contacts and being carried by laterally
separated bars slidably engaging the two outer
guide-ways and penetrating said support, said
bars having oppositely off-set portions in the
other of said recesses extending laterally there-
of, springs interposed between said support and
said off-set portions, a push button coacting di-
rectiy with each of said off-set portions in oppo-
sition to the adjacent spring and eccentrically
of the adjacent bar, and a common actuating
plate for said push buttons slidable within said
other recess and coacting with the intermediate
guide-way, said plate being movable in a direc-
tion parallel to the direction of extent of said
guide-ways to simultaneously actuate both of
said push buttons.

WILLIAM C. FURNAS.
DANIEL G. SPOTTS.




