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{o all whom it may concerrns

Be it known that I, Jaums H. ROBERTS, a
citizen of the United States, and a resident

- of Grand Rapids, in the county of Kent and

State of Michigan, have invented certain new
and useful Improvements in Electrical Ap-
pliances for Elevators, of which the follow-
Ing 1s a specification.

The Invention relates to improvements in
electrical appliances for elevators or other

- forms of hoisting or elevating apparatus; and
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1t consists, first, in the novel switches here-
Inafter described, timed with the shaft of the
winding drum or gearing operating the same
or other movable part of the apparatus and
operable, preferably, by said part to break
the electric circuit at such time as the eleva-
tor shall have reached the end of its line of
travel, and thus automatically arrest the
movement of the elevator at the terminus of
its proper travel either on its ascent or de-
scent, and, second, in the novel switches, also

hereinafter described, operable by the at-

- tendant in the elevator-carriage through the

30

usual hand-rope or stopping and starting ca-
ble, whereby the elevator may be started and
stopped at will by the attendant at any time.
The starting and stopping cable is connected
through suitable gearing with a revoluble
arm, by which the switches forming the sec-
ond part of my invention may be directly

- moved 1n either direction and locked against
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accidental displacement, and these switches
are connected with the usual ‘‘controller” or
rheostat in a manner which will be hereinaf-
ter pointed out.  The controller in the com-
bination presented performs its usual func-
tions of offering resistance and affording a
convenient means of controlling the current
and determining the direction of movement
of the elevator, and it is operated from the
stopping and starting cable simultaneously
with the operation of the switches forming
the second part of my invention.

The switches constituting the first part of
my invention are pivotally mounted on a
switchboard and adapted to be independently
operated by a traveler moving between them
and actuated by.a screw or other device,

‘whose motion is derived from some part of

the hoisting meehanism—preferably the shaft
of the drum or gearing which causes said

drum to revolve—the part or parts actuating
sald switches being in time with the hoisting
mechanism, so thatwhen the elevator reaches
the upper end of its line of travel one of said
switches will be moved and when the eleva-
tor reaches the lower end of its line of travel
the other of said switches will be moved,
while when sald switches are both relieved
from said traveler, as while the carriage isin
motion in either direction, the said switches
will be retained in their normal position by
suitably-placed springs and locking devices
hereinafter described. The switches con-
nected with the hoisting mechanism, or ¢‘ cut-
off 7 switches, as they may be called, are pro-
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vided with means of adjustment and novel .

features of construction, all of which will be
fully explained hereinafter.

The i1nvention will be more fully under-
stood from the detailed description hereinaf-
ter presented, reference being had to the ac-
companying drawings, in which—

Tigure 1is a side elevation of apparatus for

elevators construeted in accordance with and.

embodying the invention. Iig. 2 is an en-
larged end view of a part of the switeh and

switchboard connected with the controller.

Fig. 5 1s a top view of same. Ifig. 4is a top
view of the apparatus shown in Iig. 1, a part,
of the wheel operable by the starting and
stopping cable being broken away to disclose
the mechanism appearing directly below the
same, and in this figure the follower timed

| with the hoisting mechanism is shown in prac-

tically its intermediate position, and the
switches connected with the controller are
shown in their neutral position, this being the

position they will have when moved by the

starting and stopping cable to stop the ele-
vator-carriage at any point intermediate the
ends of its travel. Iig, 5is a top view, partly
broken away, of the switches connected with
the controller and illustrating said switches
as having been moved to the left from their
neutral position for the purpose of setting the
carriage in motion, and this figure also illus-
trates the manner of lockingthe arm by which
sald switches are actuated, so that it will not
permit any accidental displacement of said
switches. Iig. 6 is -an enlarged transverse

sectional view through a portion of the switch-
| board for the switches connected with the
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hoisting mechanism and illustrates by full |

and dotted lines, respectively, the two posi-
tions of one of said switches. Ifig. 7 1s an
enlarged end view, partly broken away and
partly in section, of same and illustrating

more particularly the form of the contacts for
the switches. Tig. 8 is a detached top view,

partly in section, of one set of the contacts
present on each of the switch-arms of the
switches operable from the hoisting mechan-
ism., Fig. 9 is a detached side elevation of
one of the angular levers forming a part of
the switches operable from the hoisting mech-
anism; and Fig. 10is a diagrammatic view of
the motor, controller, and cireuits.

In the drawings I have illustrated the
switches, the wiring, and other parts in a form
adapted for a Crocker-Wheeler compound-
wound brake-motor of well-known form and
construction. |

A indicates the usual winding-drum, B the
customary worm-and-pinion gearing for op-
erating said drum, and C the shatt to which
power is applied for actuating said gearing
from the compound-wound motor, which 1s
indicated in Fig. 4 by the reference-letter D.

The controllerisindicated by the reference-
letter E and is of well-known construction,
being the Crocker-Wheeler railroad - con-
troller of theform and construction employed
in connection with the Crocker-YW heeler com-
pound-wound brake-motor.

The controller E and the stopping and
starting switches operable in connection
therewith by the attendant in the carriage
are illustrated in their relative positions in
Figs. 1 and 4, in which it will be observed
that the usual stopping and starting wheel If
is mounted above said controller upon a ver-
tical shaft G, which carries a pinion-wheel H,
the latter being in engagement with the gear-

. wheel I, mounted directly upon the vertical
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shaft J of the controller K, and which shatt
carries the arm X, by which the stopping and
starting switches are actuated, and hence it
will be noted that the attendant in the car-
riage, through the medium of the stopping
and starting cable, will actuate both the
switch-arm I{ and the controller E. Theshatt
G is mounted in a bracket I. of ordinary form
and is strengthened by its connection with
the casing of the worm-and-pinion gearing by
a brace M, as indicated in Fig. 1. "The rela-
tive proportions of the pinion 1l and gear-
wheel I are such that with a very small move-
ment in the shaft G a rapid movement 1s at-
tained in the controller-shaft J, and hence
with but a small movement of the starting
and stopping cable the actuating-arm IS of
the stopping and starting switches and con-
troller E are quickly given their full move-
ment. |

I will first describe the cut-off switches ad-
jacent to the hoisting mechanism and oper-
able therefrom, and in this connection it is to

“be said that these switches shown 1n this

switches shown and described in Letters Pat-
ent of the United States, No. 537,856, granted
to me April 23, 1895,

Upon the shaft of the hoisting-drum A is
secured the gear-wheel N, which engages the

pinion-wheel O upon the end of the revoluble
threaded shaft P, which is snitably mounted

and has upon it the traveler @, whichis anal-
ogous to the traveler upon the similarly-
threaded shaft illustrated in the said Patent
No. 537,856, with the exception that in the
present instance the transverse bar R of said
traveler has at each of its ends the two actuat-
ing-pins, (lettered S T'and V W, respectively,)
as illustrated more clearly in Fig. 4, and the
purpose of which will appear hereinatter.
The threaded shaft Pisadjacenttothe switch-
boards X Y, which will preferably be of slate,
and each of which has mounted in suitable
bearings « the shafts b ¢, both of the latter
being adapted to revolve and each connected
with a spring exerting a tension to turn the
shafts outward from the center of the switch-
boards X Y. The shafts 0 ¢ are provided
with the lateral arms d ¢, which have hooked
over them the upper ends of the rods f g,
which extend downward through the slate
switechboards XY and carry upon their lower
portions below said switchboards the colled
springs N, whose lower ends bear upon the
adjacent nuts 4, screwed upon the said rods
f¢g. Therelation of the spring /i, nutz, slate
switehboard Y, rod 7, and arm ¢ is plainly
illustrated in IFig. 1, in which it will be ob-
served that the pressure of the spring /v is
exerted to pull the rod f downward against
the outer end of the arm d, and in this man-
ner to turn the shaft 6 outward. Upon the
shafts b ¢ are secured the arms j & [ and m n
0, respectively, said arms extending inward
from said shafts and being provided with col-
lars p and set-screws ¢, by which they are ad-
justably secured upon the said shafts. ‘I'he
arms 7 & [ and m n o eorrespond exactly with
one another, and each has upon its innerend
two pairs of contact-plates 7 s, which extend
downwardand are adapted toreceive between
them the metal contact-posts {u, respectively,
as illustrated more clearly in Fig. 7.
pairs of plates r s are separated from the arms
carrying them by means of the interposed
layers of insulating material v, as indicated
more clearly in Ifig. 8; but said pairs of plates
r s are themselves in electrical connection
with each other through the bolts 2¢, which
pass through but are insulated from the arm
carrying the said pairs of plates, as clearly
illustrated in the left-hand portion of Iig. S.

The relative proportions of the contact-
plates » s with the contact-posts ¢ v are illus-
trated in Fig. 6, in which it will be observed
that the posts ¢ are in the form of plates
seated upon the slate contact-boards and that
the plates » s are sliv to facilitate spring ac-
tion therein. The upper edges of the posts
tw are tapered to an edge to facilitate their

specification embrace improvements upon the | entrance between the pairs of plates » s, and
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the latter are of spring metal, in order that |

they may yield outward while passing down-

ward upon the said posts and always main-

- tain a firm contact therewith. The posts ¢ u

IO

will be bolted or otherwise secured to the

slate econtact-boards, and each of said posts
18 provided with the lug @, which is integral
‘therewith and isin electl 1ea1 connection w1th

the binding-post 7, the latter entering an ap-
erture 1n the slate switchboards, as illus-
trated in Fig. 6, and being at its upper end
secured by the nut to the said lug . The
upper end of the binding-post % is threaded
to receive said nut, and its lower end below
the slate switchboard is provided with the
annular shoulder z, the latter operating as a

- stop, and with the socket A’, which receives
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‘the conductor or wire B', the latter being held

in said socket by means of the screws C' or
other convenient means. Hach of the arms
nm o and 7 k [ carries two pairs of the con-
tact-plates r s, and the switchboards x v are
provided with a pair of the contact-posts ¢ w
for the pairs of plates » s, carried by each of
the said arms mno and 4 k£ [, and each of the
contaect-posts tw is provided with a lug z and
binding-post y of the construction illustr ated
in Fig. 6. Hach of the arms m n o and j ko [
18 p10v1ded with the collar p and securing-
screw @, and each is thereby rendered ad Just~
able upon the shafts b ¢ for the purpose of
regulating the relation of the contact-plates
7 s with the contact-posts £ 2. The contact-
plates » s, carried by the arms mn o7 k[,
re%peetwely, are never all at one time free
from the contact-posts ¢ u, but are always
all in contact with the said posts when the
follower Q is in the position illustrated in
Fig. 4 and the elevator-carriage is interme-
diate the ends of ifs line of travel. At the
termination of the travel of the elevator in
one direction the contact-plates » s, carried
by the arms m n o, are elevated to break
the circuit and automatically stop the car-
riage, while the plates carried by the arms
7 k[ remain in contact with the said contact-
posts ¢ u, and at the termination of the travel
of the elevator in the other direction the con-

tact-plates r s, carried by the armsj k[, are
elevated to br eak the circuit and stop the
carriage, while at this time the contact-plates
carried by the arms m » o0 are in their lower

‘position, engaging their contact - posts ¢ .

The axial rotatwn of the shafts o ¢ to elevate

and depress, respectively, the arms j k£ [ and
MM OIS acwmphshed by the follower Q,which

travels upon the threaded shaft P, the latter
receiving its motion from the hmstmﬂ mech-
anism, Upon the outer ends of the shafis b
c are secured the plates D', upon the inner
faces of which are arranged tHean gular lever-
arms E', and upon the “outer faces of which
are &1ranﬂ'ed the plates F'. The lever-arms

E" have in their horizontal portion the elon-

gated slots &, (shown more clearly in Fig. 9,)
| throuﬂ*h one of which passes the bolt I, which
retains the plates I and lever-arms ' in PO-

sition upon the plates D'. The shafts 0 ¢
pass through the elongated slotsin the lever-
arms E', and hence the latter arms are per-
mitted to have a reciprocating movement to
a limited extent upon the said plates D'.
Within one of the slots G’ in the plates E’ is
placed a spring I', whose tension is exerted to
draw the lever-arms E'inward toward the cen-
ter of theswitchboards X'Y. Adjacent to the
inner ends of the lever-arms K’ are secured
upon the switchboards X Y the stops J', the
form of which is illustrated more clearly in
Fig. 7, and the purpose of which is to receive
beneath them the inner ends of the lever-
arms E', and thereby retain the contact-plates
r s, carried by the shafts b ¢, connected with
sald arms, in their lower pOSHJlOII the stops
J’ leSIStlnD" the tension of the springs v to
throw said contact-plates » s upward over the
contact-posts ¢ . When the arms mn 0 and

7 kL arein their horizontal position, as shown

1n Fig. 4, the inner ends of the lever-arms E’
will be beneath the upper bent ends of the
stops J', and said arms m n o and 7 & [ will be
retained in their horizontal position until the
pins S W, carried by the follower Q, operate
a,frmnstthe ve1t1ealp01 tions of the lever-arms
E’ to free the latter from the stops J' and per-
mit the springs /o to throw said arms upward
from the eontact—posts L .

It may be assumed for purposes ot expla-
nation that the follower Q is traveling to-
ward the shaft bin Fig. 4 ,zmd under such a8~
sumption the pin W will gracdually move to-
ward the vertical portionof the lever-armEK’,
connected with said shaft, and its action will
be to move the said lever-arm longitudinally
along the plate D’ until the inner end of said

level -arm has slipped from under the stop or

post J', at which time the spring 5, being
then unrestrained, will operate tthUﬁh the
rod fand arm o t0 turn the shafthand throw
the arms j & [ upward, thereby freeing the
contact-plates » s carried by said arms from
the contaet-posts ¢ u. The plate D', being
rigid with the shaft b, will under the condi-
tlons named turn upward simultaneously
with the arms 7 & [ and carry with it the le-
ver-arm K’ and plate It', and the latter dur-
ing this movement will have its shoulder I’
brought into near relation to the pin V, car-
ried by the follower QQ, the pins V W at this
time being between the upright portion of the
lever-arm K’ and the said shoulder K'. Upon
the return of the follower Q to the central
part of the switchboards X Y or toward the
shaft ¢ the pin V will come into contact with
the shoulder I’ of the plate F' and depress
the said plate and through it the plate D’ and
lever-arm E', and thereby the shaft b will be
turned inward and the arms 7 & [ will be de-
pressed to their former horizontal position,
the force of the pin V against the shoulder KX’
serving to overcome the tension of the spring
1. Dmuw the inward travel of the pin V
from the Sh&ft O the inner inclined e¢nd of the
lower portion of the lever-arm K’ will move

e
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downward against the stop J', the spring I
yvielding to permit of said movement, and
when the said portion of the lever-arm E' has
passed slightly below the bent upper end of

the stop J' the spring I' will project the said
lever-arm inward and cause its said inclined
inner end to pass below the said stop J' to its
former position. The pin V will not pass
over the shoulder K’ until the lower portion
of the lever-arm E' has passed substantially
below the stop J', and after the pin V has
passed over the shoulder I’ the plate D’ and
the parts connected with the same will turn
upward sufficiently for the inner end ot the
lever-arm K’ to contact with the lower sur-
face of the upper bent end of the stop J'.
During this latter movement the pairs of con-

tact-plates 7 s carried by the arms j £ [ pass

downward upon the contact-posts ¢ v and
then slide upward slightly upon the same,
the pairs of plates » s yielding to permit of
this action, which is rendered necessary sim-
ply to enable the pin V to securely lock the
lever-arm E’ below the stop J and then pass
inward with the follower Q. The pins V W

are utilized exclusively for operating the

shaft b, and the pins S T are employed ex-
clusively for operating the shaft ¢, and the
operation of the pins S T is identical with
that of the operation above specified for
the pins V W, each of the shafts 0 ¢ hav-
ing the plate D', lever-arm K, and plate
I and each of the switchboards X Y being
provided with a stop J' for contact with the
lower inner end of the lever-arm I'. The
action of the springs /» upon the shafts b ¢ is
limited by the fact that the shoulders K' of
the plates I ascend into close relation to the
pins V T of the follower Q and by the further
fact that the rods f ¢, upon which the said
springs N are placed, cannot descend when
acting upon the arms d ¢ farther than the
arms L', through which they pass, will per-
mit. In the Letters Patent granted to me
April 23, 1895, No. 537,356, the follower car-
ried but one pin at each end instead of the
two pins at each end, (shown in IFig. 4 of the
present application,) and hence the advan-
tages of the inner pins V T are not present

in the apparatus described and claimed in

said patent. A furtheradvantage of the pins
V T in the present application is that upon
the return movement of the follower ( from
the ends of the shaft P the depression of the
plates D’ upon the shafts 0 ¢ is more quickly
effected than could possibly be the case if the
pins VT were omitted and the pinsS W were
compelled not only to effect the elevation of
the plates D’ and their connections, but also
the depression of the same.

The switches hereinbefore described and
located upon the switchboards X Y are oper-
ated automatically by the follower ) from the
hoisting mechanism and are only operated at
the terminus of the travel of the elevator, one
set of the arms on said boards X Y being eleé-

4 615,365 -

[ vated when the elevator has reached the up-

per end of its line of travel and the other set

of said arms being elevated when the eleva-
tor has reached the other end of its line of

travel. The switches upon the switchboards
X Y serve to automatically break the circuit
at the ends of the line of travel of the car-
riage, and thereby operate to automatically
arrest the latter. Theswiteh-arms{o on the
switchboards X Y, with their connections,
would be unnecessary in many instances and
arec employed in the present apparatus be-
cause of the fact that the apparatus shown is
adapted for use in connection with the well-
known Crocker-Wheeler compound-wound
brake-motor, the connections from the switch-
arms /[ 0 serving when said arms [ o are in
their lower position to establish the circuit
which renders active the magnet which holds
the brake and when in their upper position
to break the cireuit which includes sald mag-
net, and thereby effect the release of the
brake from the magnet and its application
by the usual spring or weight to the motor to
stop the latter. If the switches and connec-
tionsillustratedin connection with theswiteh-
boards X Y were employed in connection with
the apparatus referred to in the aforesaid
Letters Patent No. 537,856 or in Letters I’at-
ent granted to me April 23,1895, No. 537,559,
it would be unnecessary to employ the switch-
arms [ o or their connections, and hence in
this application I do not limit the invention
to the use of any special number of switch-
arms on the shafts b c.

The second part of my invention pertains,
as above described, tothe switehes connected
with the stopping and starting devices of the
elevator and with the controller I, and this
part of my invention is more clearly 1ilus-
trated in Figs. 1 to 5, inclusive. Upon the
upper end of the casing for the controller I
is provided the slate switchboard M’, which
has at its opposite side edges the plates N' O,
there being in thisinstance threeof the plates
N’ at one edge of the board and three of the
plates O’ at the other edge of the board. 'The
plates N’ O’ correspond with one anotherand
are directly opposite to each other and are
provided with the binding-posts P'. Theup-
per portions of the plates N' O’ are above the
slate board M', as illustrated more clearly in
Fig. 1, and upon said board M’, between each
pair of the plates N' O, is secured a trans-
verse plate Q, which at its ends is free of the
plates N’ O', as indicated by dotted lines in
Iigs. 3 and 4 and fall lines in Figs. 1 and 2.

Upon the switchboard M’ are secured the
cuides R’, within whieh is placed the bar S,
connected with the arm 1", the latter being
integral withtheoval locking-frame V',which
incloses the actuating-arm K, hereinbefore
deseribed as being secured upon the shaft J
of the controller K. The arm IC is operated
by the attendant in the carriage through the

| medium of the stopping and starting cable
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connected with the wheel F and the _ﬂ"ealing
intermediate such wheel and the shafb J, as

above described.
| Upon the arm T’ are secured the contact-

springs ¢’ &', the outlines of which are clearly
illustrated in Figs. 2. and 3. 'T'he contact-
springs @’ 0’ are arranged in pairs and pro-

Ject correspondingiy from both sides of the
‘arm 1", but are insulated from said arm, as

shown in Fig. 2. The lower contact-springs
O’ rest upon ‘and move along the surface of
the plates Q', secured to the switchboard M,

and the contact-springs ' at their outer ends

~ are substantially above the springs 0’ and are

L5

- 20

adapted for contact with the lower surfaces
of the upper inwardly-bent portions of the
plates N’ O’ when the arm IV is shifted to-
ward the right or left over the switchboard
M'. When the arm 1" is in a neutral posi-

tion, as illustrated in Ttig. 4, the springs 0"

- will bein contact with the plates Q’, and.when
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the arm T is moved to the 110*1113 lookmﬂ th
Fig. 4, the right-hand ends of the springs o'
will pass below the upper bent ends of the
plates N', while when said arm T is moved
to the left the left-hand ends of the springs
a' will pass below the upper bent ends of
the plates O, as shown in Fig. 5. When the
arm T is in its neutral position, as illus-
trated 1n Kig. 4, the elevator-carriage will
be at rest. When the arm T’ is moved to
the right to bring the spring-plates ' into
electrical connection with the plates N', the

car will ascend, and when the arm 'I” 1S
‘moved to the left S0 as to bring the Splltlﬂ-

plates a’ into eleetnoal eonnecmon with the
plates O',the carriage will descend. The arm
T" has a positive 1emp10mtmﬂ' movemernt
across the switchboard M', being guided in
its movement by the bar S and guides R/,
and, as above described, the arm T receives
1ts movement through the arm K, acting
against the inner mnfaee of the oval flame
V'.  When the shaft J is turned to move the
arm K toward the left, as indicated in Fig.
9, the pressure of the roller at the outer end
(_)f said arm will drive the frame V' to the left,
and thereby cause the arm T and contact-

springs a' 0" to move toward the left, as shown
in Ifig. 5, the carriage being thereby caused
to descend. When it is desired to shift the

arm 1" to a neutral position, the arm I will
be moved to a central position and the roller
at its outer end will reach the concavity d'
and come to a position in line with the length
of the said arm T", as indicated in Fig. 4, and
when it is desired to shift the arm T’ Wlth its
contact-springs a’ 0, to the right the arm K
will be turned to the right against the inner
surface of the right-hand side of the frame

V', thereby effecting the movement of the

sald frame and arm TV to the richt. When

the arm K is moved either to the right or left,
it substantially occupies the diameter of the
frame V' and locks the latter against acci-
dental movement, and hence the arm K, in
connection with the frame V', operates not

only as a means for shifting the arm T’, bnt

also as a lock for securing the said arm in its
adjusted position. The arm K does not at

any time make a complete revolution, but
‘turns either to the left or right from the cen-

ter position illusirated in Fig. 4; and the up-
per end of the controller within the casing K
18 provided with a stop ¢’, which prevents the
controller-shaft J and arm I from having a
complete revolving motion.. The switeh rep-
resented at the left-hand side of Ifig. 4 and
hereinbefore described possesses three pairs
of the spring-plates o (', and the switch-
board 1s provided with three pairs of the
plates N’ O', and these are essential in in-
stances where the apparatus is to be used
with the well-known Crocker-Wheeler com-
pound-wound brake-motor; but the inven-
tion is not limited to any special number of
the platesa’ 0" and plates N’ O' for the switeh-
board M’, since if these starting and stopping
switches were employed in connection with
the rheostat illustrated in the Letters Patent
granted to me April 23, 1895, No. 537,855, it
would be unnecessary to employ more than
two pairs of the contact-plates a’' b’ and two
palrs of the contact-plates N’ O', and for some
classes of elevator apparatus the said start-
ing and stopping switches will be used as de-
seribed in the said patent and also in Letters
Patent granted to me March 27, 1894, No.
517,169, -
The wiring illustrated in Fig. 4 is that
which will be followed when the apparatus is
used in connection with the Crocker-Wheeler
rallroad -controller and with the Crocker-
W heeler compound-wound brake-motor, and
in said figure f' ¢' represent the main line
conductors, to which are connected the aux-
1liary conductors /' 4/, the latter of which ex-
tends to the conductor 7', connecting the
binding-posts v of the contact-posts { w for
the contact-plates » s, carried by the lever-
arms & and n. The conductor /' passes to
the conductor k', which connects the binding-
posts y for the contact-posts ¢ u, which re-
ceive the contact-plates » g, carried by the
lever-arms 7m. Asabove described, the con-
tact-plates carried by the arms /7 and m n,
with their connections, are Lhoqe used pri-
marily for the making and breaking of the
operating electric cucmt while the contact-
plates carried by the arms [ 0 and their COn-
nections are utilized in connection with the
brake forming a part of the Crocker-Wheeler
compound-wound brake-motor. One of the
posts 4 of the contact-posts 7w for the con-
tact-plates 7 s carried by the lever-arm £ is
connected by the conductor m’ with the bind-
ing-post of the upper plate O, and .the cor-
responding binding-post i of the contact-
posts ¢ for the plates 1* s carried by the le-

' ver-arm 7 18 connected by the conductor »'

with the binding-post of the middle contact-
plate N’ of the switchboard M'. One of the

binding-posts 7 of the contact-posts ¢« for
I the plates » s carried by the lever-arm m is
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connected by the conductor »n'' with the bind-
ing-post of the upper contact-plate N’ of the
switehboard M’, and the corresponding bind-

ing-post 7 of the contaet-posts ¢ w for the

plates 7 s carried by the lever-arm j is con-
nected by the conductor o’ with the binding-
post for the middle contact-plate O’ of the
switchboard M’. The contact-posts ¢ u for
the plates » s carried by the lever-arms/ o
are connected together by the conductor p,
and this econductor is by the conductor ¢
connected with the controller, and the con-
tact-posts ¢« of the plates r s carried by the
lever-arm o are by means of the conductor
»" connected with the lower contact-plate N’
of the switechboard M, while the contact-
posts ¢ w for the plates 7 s carried by the
lever-arm [ are through the medium of the
conductor s’ in electrical connection with the
binding-post for the lower contact-plate O of
the switchboard M'. The upper plate Q' of
the switchboard M’ is by means of the con-
ductor ¢’ connected with the controller. The
middle plate Q', of the switchboard M’ is by
means of the conductor 1’ connected with the
motor D, and from this conductor ' a con-
ductor ¢’ passes to the controller, and the
lower plate Q' of the switechboard M is by
means of the conductor 2’ connected with
the motor. The wiring shown in Ifig. 4 1S
that which will be used when a controller
and a compound-wound motor are used, and
when these devices are not used the wiring
may be of the nature described in the ILet-
ters Patent heretofore granted to me and
hereinbefore referred to by number.

When the switeh-arm T' is in the neutral
position illustrated in Fig. 4, the contact
spring-plates «’ 0" are not in electrical con-
nection with either the plates N’ or the plates
O’, and hence the operating-circuit will be
broken and the elevator-carriage will neces-
sarily come to a stop and the brake for the

motor will be released, so as to apply itselt

to check the momentum of the revolving por-
tion of the motor.

The actuating-arm I makes and breaks the
circuits when the arm T’ and plates ¢’ 0" are
through it moved toward and from the plates
N’ O, and the shaft J, npon which said arm
K is mounted, actuates the controller to re-
verse the current.

The automaticstopping of the elevator-car-
riage at the upper and lower ends of its line
of travel is effected by the follower , 1n con-
nection with the contacts and lever-arms j &
[ and m n o, with their coOperating devices
present at the switehboards X Y. With the
wiring illustrated when the elevator-carriage
reaches the top of the elevator-shaft the fol-
lower Q through its pin S will turn the shaft
¢ outward, and thereby elevate the arms m
n o, which will break the circuit and cause
the elevator-carriage to come to a full stop
and the brake to be released from its magnet,
the brake being thus permitted to check the
momenfium of the revolving portion of the
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motor. Upon the descentof theelevator-car-
riage the pin T on thefollower ), acting upon
the plate ') will restore the shaft and its arms
m n o to their former position, and upon the
elevator-carriage reaching the lower end of
the elevator-shaft the pin W on the follower
Q will turn the shaft b and arms 7 kb [ upward
and thereby break the circuit, causing the
elevator-carriage to come to a full stop and
the brake at the motor to be released. Upon
the next ascent of the elevator-carriage the
pin V of the follower Q, acting upon the plate
F', will restore the shaft b and armsj &k { to
their former position, thus reéstablishing the
electrical connection of the contacts carried
by said arms 7 & [ with the contact-posts?,
as 1llustrated in I1g. 7.

In Fig. 10 I show in a diagrammatic view
the eontroller, motor, and circuits, these all
being of the usual well-known form and ar-
rangemendt.,

The connections between the switches, con-
troller, and motor are illustrated in I1g. 10,
which diagrammatically shows the wiring for
theseveralcircuits. Thesecircuits may be un-
derstood by a very brief description of Fig. 10.
When the car isto ascend, the switch-arm 1"
will be moved toward the right and the con-
troller E will be turned toward the right, and
under such condition of the parts the circuit
will be from the main line-wire /', through
the wire ' and connecting - wire &', to the
switeh m, thence through the wire '’ to the
upper right-hand contact N'and top plate &/,
and thence through the wire ¢’ to the contact
No. 1 of the controller. The shunt-field cur-
rent is from contact No. 1 of the controller,
through the body of the controller, to the con-
tact No. (6 thereof, thence through the con-
ducting-wire ¢ to the connecting-wire p’,
thence through the switch o and conducting-
wire 7' therefrom to the lower contact N' and
bottom switch-plate «', thence through the
conducting-wire &', the left-hand shunt-field
40, the right-hand shunt-field 41, and the con-
ducting-wire «' to the middle switch-plate «'

and middle contact N', and thence through

the conducting-wire n', the switch n, and con-
ductor 7' to the wire 2’ and main line conduc-
tor ¢’. The armature-current from the con-
tact No. 1 of the controller E is through the
body of the controller from said contact No.
1 to the contact No. 2 of said controller,
thence through the resistance denoted by the
characters 2' 3" 4’ ', and thence through the
conducting-wire 42, the right-hand series field
43, the left-hand series field 44, and the con-
ductor 45 to the contact No. 7 of the con-
troller, thence through the embedded con-
duetor 46 to the contact No. 9 of the comn-
troller, thence through the conductor 47 to
the lower brush 48 of the commutator, thence
through the armature to the top brush 49 of
the commutator, then through the conductor
50 to the contact No. 8 of the controller,
thence through the embedded conductor 51
of the controller to the contact No. 10 of the
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controller, thence through the conductor w' |

and up through the conduector ' to the mid-
dle switch-plate ¢’ and middle contact N,

and thence through the wire 9/, the switch n,

IO

the wire
wire ¢'. ,

When it 1s desired that the car shall de-
scend, the switch-arm T" is moved to the left
and the controller is turned to the Ileft, and
the current starts from the main line-wire 7
and passes through the conductor 2’ and con-
necting - conductor ' to the switeh 4, and

7', and the wire 7' to the main line-

- thence passes through the conductor o’ to the

| _15

- upper contact O"and top switch-plate a’, and

thence through the wire ¢’ to the contact No.
1 of the controller. The shunt-field current
18 from contact No. 1 of the controller, through

. the body of the controller, to the contact No.

20

6 thereof, then through the conductor ¢’ and
connecting-conductor p’ to the lower switch
[, thence through the wire s' to the lower con-
tact O’ and bottom switch - plate o', then

- through the wire «', the left-hand shunt-field

25

40, the right-hand shunt-field 41, and the wire
u' to the middle contact-plate ¢’ and middle
contact O, then through the conducting-wire
m' to the switch & and then through the con-

- ductor ' and wire 7' to the main line-wire ¢'.

30

35

4.0

The armature-current is from contact No. 1
of the controller, through the body of the con-
troller, to the contact No. 2 of said controller,
thence through the resistance indicated by
the characters 2' 3" 4’ 5',-then through the
conductor 42, the right-hand series field 43,
the left-hand series field 44, and conductor
4o to the contact No. 7 of the controller,
thence through the controller to the contact
No. 8 thereof, then through the wire 50 to the
upper brush 49 of the commutator, then
through the armature to the lower brush 48 of
the commutator, then through the conduct-

~ Ing-wire 47 to. the contact No. 9 of the con-

troller, then through the controller from con-

- tact No.9tothecontact No. 10,thence through
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the wire " and up through the wire 2/ tothe
middle switch-plate ¢’ and middle contact O’,
then through the conductor m' to the switch
lt and conductor 5, and thence through the
wire ¢’ to the main line-wire ¢'.

What I claim as my invention, and desire

to secure by Letters Patent, is—

1. In electrical apparatus of the character
described, the shafts b, ¢, carrying the arms
J» k, and m, n respectively, said arms being
provided with the contact-plates 7, s in elec-
trical connection with one another, combined
with the contact-posts ¢, u, for said contact-
plates, means for turning said arms 7, & and
m, n, respectively, at the ends of the travel
of the elevator-carriage to break the circuits
and then downward on the reverse movement
of the carriage to restore the circuits, and
suitable conductors forming the circuits; sub-
stantially as set forth.

2. In electrical apparatus of the character
described, the shafts b, ¢, carrying respec-
tively the arms j, k& and m, »n, the said arms

being provided with the pairs of -contact-

plates 7, s, combined with the contact-posts

t, 1, the lever-arms upon the ends of said
shafts 0, ¢, the threaded shaft I timed with
the hoisting mechanism, the follower on said
shaft and adapted to contact with said lever-

arms and elevate and depress the arms j, &

and m, n, respectively, at the ends of the
travel of the elevator-carriage, and suitable
conductors forming the cirenits substantially
as set forth.

o. In electrical apparatus of the character
described, the shafts 0, ¢, carrying the arms
upon which are secured the contact-plates,
combined with the contacts ¢, u, for electrical
connection with said plates, suitable condue-
tors forming the circuits, the lever-arms E/’
secured upon the ends of said shafts, the
plates I' also secured upon the ends of said
shafts, and the follower Q having the pairs
of pins S, 1" and V, W, respectively, for con-
tact with said lever-arms and plates; substan-
tially as set forth. |

4. In electrical apparatus of the character
described, the shafts ), ¢, carrying respec-
tively the arms s, k&, and in, n, the pairs of con-
tact-plates r, s carried by said arms and being
in electrical connection with one another,
combined with the contact-posts i, 1, adapted
to pass between the said plates, the arms d,
e respectively upon said shafts b, ¢, the rods

/ engaging said arms d, e, the springs upon

sald rods f, the arms I/ for limiting the move-
ment of the said rods f, and means substan-
tially as deseribed for turning said arms 4, &
and m, 1 respectively upward to break the
circuit and then downward to complete the

circult at the ends of the travel of the eleva-

tor-carriage; substantially as set forth.

5. In electrical apparatus of the character
described, the shafts 0, ¢, and the arms 3, &,
and m, n, thereon, said arms being provided
with the contact-plates 7, s, in electrical con-
nection with one another but insulated from
sald arms, combined with the contacts ¢, ,
for connection with said contact-plates, the
binding - posts 7 having the shoulder and
socket and connected with said contacts ¢, i,
means for turning said arms 7, kand m, n, at
the ends of the travel of the elevator-carriage
to break the circuits and then to restore the

circuits on the reverse movement of the car-

riage; substantially as set forth.

6. In electrical apparatus of the character
described, the shafts b, ¢, the arms 7, %, and
m, n, adjustably secured thereon, and the
contacts 7, s, on-said arms, combined with
the contacts 7, 1 for said contacts », s, and
means for actuating said arms from the hoist-
ing mechanism; substantially as set forth.

7. In electrical apparatus of the character
described, and in combination with the start-
ing and stopping devices of an elevator, the
frame V', the arm K adapted tc be actuated
by the said stopping and starting devices and
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frame and provided with the series of pairs
of contact-plates «', b, the switchboard M/,
the series of contact-plates N’, O, for coop-
eration with said contact-plates a’, the plates

Q' upon which the said contact-plates 6" move,

and suitable conductors; substantially as and
for the purposes set forth. |

3. In electrical apparatus of the character
described, the arm IX adapted to have an o0s-
cillatory motion from the starting and stop-
ping devices, the frame V' receiving said arm
K and being of somewhat oval outline and
having the central recess d’, and the switch-
arm T connected with said frame, combined
with the spring contact-plates a', b, carried
by but insulated from the said arm T', the
switchboard M’ having the contacts N', O,
and plates Q', and suitable conductors; sub-
stantially as and for the purposes set forth.

9. In electrical apparatus of the character
deseribed the wheel F adapted to be actuated
from the stopping and starting devices in the
elevator-carriage and mounted upon theshatt
(&, the pinion II also on said shaft, the gear-
wheel I engaging said pinion and mounted
upon the shaft J, and the arm I mounted
upon said shaft J, combined with the sliding
switeh-arm 1’ adapted to be actuated from
said arm I, a series of pairs of contacts a’, 0,
carried by but insulated from said switch-
arm T, the plates Q" upon which the said con-

tact-plates 0’ move, the contacts N', O, for

electrical connection with said contacts «,
andsuitable conductors; substantially as and
for the purposes set forth.

10. In electrical apparatus of the charac-
ter described, the arm IC adapted to be actu-
ated from the elevator-carriage, and the slid-
ing frame receiving and adapted to be moved
by said arm K, the guides for directing the
said frame in its movement, the arm T con-
nected with said frame, the spring-contacts
«', V', carried by but insulated from the said
arm T, the plates Q' upon which said con-
tacts b’ move, the contacts N', O/, for elec-
trical connection with said contacts ¢, and

“suitable conductors; substantially as and for

the purposes set forth.

11. In electrical apparatus of the charac-
ter described, the arm IK adapted to be moved
from the elevator-carriage, the switch-arm 1"
adapted to be actuated from said arm K, the
spring-contacts ¢, {', carried by said arm T,
the plates Q" upon which the contacts ' move,
the contacts N', O', adapted to receive said
contacts a’, andsuitable conductors; substan-
tially as and for the purposes set forth.

12. In electrical apparatus of the charac-
ter deseribed, the arm KX adapted to be actu-
ated from the elevator-carriage, the switch-
arm T adapted to be moved by said arm I,
the spring-contacts @', b, carried by said arm
TV, the plates Q' for electrical connection with
said contacts 0', the contact-plates N, O, for
electrical connection with said contacts «,
and suitable conductors and switches; sub-
stantially as and for the purposes set forth.

13. In electrical apparatus of the charac-
ter deseribed, the switch-arm 1Y, and means
for moving the same from the elevator-car-
riage, combined with the pairs of contacts «',
b', carried by but insulated from said arm,
the plates Q upon which the contacts b’ move,
the contacts N', O', to receive said contacts
o', and suitable conductors and switches;sub-
stantially as and for the purposes set forth.

~14. In electrical apparatus of the charac-
ter described, the compound-wound brake-
motor, the controller, the starting and stop-
ping switch, and means for operating sald
switch and controller from the elevator-car-
riage, said switch having three sets of con-
tacts for forming the cireuits at the ends of
the movements of said switch, combined wilh
the pair of switches operated from the hoist-
ing mechanism and each having three pairs
of contacts, and suitable conductors; sub-
stantially as and for the purposes set forth.

Siened at New York, in the county of New
York and State of New York, this 20th day
of November, A. D. 15895.

JAMES II. ROBERTS.

Witnesses:
CHAS, C. GILL,
K. JOos. BELENAP.
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