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To all, whom, it inctly concern. 
Beit known that I, GEORGE H. HILL, a citi 

Zen of the United States, residing at Schenec 
tady, county of Schenectady, State of New 
York, have invented certain new and useful 
Improvements in Control Apparatus, of which 
the following is a specification. 
The present invention relates to control sys 

tems, and particularly to control apparatus 
for electric motors comprising a plurality of 
individual switches or contacts some of which 
are arranged to be actuated in automatic 
progression. 

In Patent No. 778,242, granted December 
27, 1904, I have disclosed several forms of 
motor-control systems in which a series of in 
dividual switches in closing establish actuat 
ing-circuits for succeeding switches by means 
of auxiliary switches associated there with. 
A definite time interval is caused to elapse be 
tween the closing of successive switches by 
means of relays or by means of dash-pots con 
nected with the main switches themselves and 
which retard the closing movement of these 
switches as well as of the auxiliary switches. 
Where the dash-pots are associated directly 
with the main switches, the main switches are 
caused to close slowly in order that the aux 
iliary switches associated there with may re 
main open a predetermined length of time. 
It is, however, very desirable that the main 
switches should be free to close and open 
quickly in order to prevent disastrous burn 
ing of the contacts, and for this reason any 
dash-pot mechanism which impedes the move 
ment of the main Switch itself is objectionable. 
The object of the present invention is to so 

construct and arrange the parts of the con 
troller of the separately-actuated-contact type 
that an automatic progression of certain of 
the contacts is obtained without the use of a 
time-interval relay and without employing 
mechanism which impedes the movement of 
the main switches. 
To the above ends the present invention con 

sists of the devices and combinations of de 
vices to be hereinafter described, and particu 
larly pointed out in the claims. 

Reference being had to the accompanying 
drawings, which illustrate one form of the 
present invention, Figure 1 is a diagramshow 
ing a motor and my improved control appara 
tus, and Fig. 2 shows a detail. 

Similar reference characters will be used 

throughout the specification and drawings to 
indicate like parts. 
M represents the motor; T, a current-col 

lecting device; S, a master-switch; R., a series 
of resistance-sections adapted to be included 
in the motor-circuit; A, an electromagnetic 
ally-actuated switch for connecting the mo 
tor to the current-collecting device with the 
resistance R in circuit, and B, C, D, and E 
switches for cutting out successively the sec 
tions of resistance. These parts may all be 
of any suitable or desired construction, since 
they in themselves form no part of the pres 
ent invention. Instead of being connected to 
the current-collecting device T and to ground, 
as is customary in electric railways, the mo 
tor M may be arranged across the metallic 
conductors leading from any source of cur 
rent-supply. 
The present invention resides in the means 

provided for causing the main switches A to 
E, or some of them, to close in automatic pro 
gression when a suitable circuit is closed-as, 
for instance, by closing the switch S. When 
the switch S is closed, current flows from the 
current - collecting device, through the actu 
ating-coil a of switch A, through wire F, to 
ground, causing the Switch. A to close. Cur 
rent now flows from the current-collecting 
device through switch A, through resistance 
R, through the motor, and to ground. Asso 
ciated with the switch A and all of the re 
maining switches except the last, which are 
adapted to close in automatic progression, 
are auxiliary contacts for controlling the actu 
ating-circuits of succeeding switches. These 
auxiliary contacts are most clearly shown in 
Fig. 2, each set consisting of stationary mem 
bers 1, 2, 3, and 4 and bridging members 5 
and 6, adapted to connect together, respec 
tively, contact members 1 and 2 and 3 and 4. 
The members 5 and 6 are secured together 
by means of a dash-pot, so that when the mem 
ber 5 is lifted rapidly the member 6 rises 
with it in substantially the same manner as 
if the two members were rigidly connected 
together. As soon, however, as the member 
5 comes to rest the member 6 begins to drop 
and returns to its normal position at a rate 
determined by the adjustment of the dash 
pot. The dash-pot connection between the 
two movable members 5 and 6 may be vari 
ously constructed, a suitable arrangement con 
sisting of a cylinder 7, secured to the member 
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5, but insulated therefrom by means of insu 
lation 8, and a piston 9. closely ?itting the cyl 
inder and carrying upon the free end of its 
stem 10 the member 6. A rather large open 

5 ing 11 is formed in the wall of the cylinder 7, 
near the top thereof, and another smaller 
opening 12, controlled by check-valve 13, is 
located near the bottom of the cylinder. The 
openings 11 and 12 are so proportioned and 

Io the check-valve 13 is so positioned that when 
the piston is near the lower end of the cylin 
der and the cylinder is released air flows 
freely out through the opening 11 and through 
the opening 12 and past the check-valve, the 

a 5 dash-pot therefore checking the dropping of 
the cylinder but slightly. When the parts 
are in their normal positions--namely, the 
piston at the upper end of the cylinder, as 
illustrated in Fig. 2—the rate at which the 

2o piston may travel downwardly is determined 
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by a third opening 14, arranged near the bot 
tom of the cylinder. This latter opening is 
made quite small, so that the air beneath the 
piston may be exhausted slowly, and by pro 
viding this opening with a suitable valve the 
rate at which the piston may drop may be 
controlled within wide limits. The movable 
member 5 of each of these sets of auxiliary 
contacts is operatively connected to one of 

3o the main Switches, so that upon the closing 
of each main switch one of the auxiliary 
switch members 5 is moved into engagement 
with its coöperating contacts 1 and 2. This 
operative connection between the main and 

35 the auxiliary contacts may be made in various 
ways-as, for instance, by connecting the main 
and auxiliary switch members together by 
means of stems 15. It is seen that when both 
of the auxiliary switch members 5 and 6 

4o associated with main switch A are in engage 

45 through wire F, to ground. 

ment with their coöperating contacts a cir 
cuit is completed from the collecting device 
T, through wire g, contacts 4, 6, 3, 1, 5, and 
2, through the actuating-coill of switch B, 

The closing of 
these auxiliary contacts is effected upon the 
closing of the switch A, which immediately 
brings the movable contact member 5 into en 
gagement with the stationary contacts 1 and 

5o 2, at the same time lifting the member 6 from 

5 

the fixed contacts 3 and 4. Thus before the 
circuit of the actuating-coil () is completed at 
contacts 1 and 2 it is broken at 3 and 4 and 
is not finally completed until contact member 

5 6 drops, subject to the influence of the dash 
pot, and comes again into engagement with 
the fixed contacts 3 and 4. A definite time 
interval must therefore elapse between the 
closing of Switches A and B. In the same 

6O manner a circuit is completed for the actuat 
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ing-coil c of switch C upon the closing of the 
switch B. Switches B and E likewise close 
one after the other and after a switch C has 
closed. 
By the presentarrangement several switches 
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are enabled to close automatically and pro 
gressively and at a rate which may be defi 
nitely determined and readily varied, the use 
of a time-interval relay is avoided, and the free 
opening and closing of the main switches is 
not affected in any way by the auxiliary mech 
anism. 
Although I have shown but one form of the 

present invention and one as applied to con 
trolling electric motors, I do not desire to 
limit the present invention to the particular 
form or operation illustrated, since in its 
broader aspects the present invention may be 
embodied in various other forms and applied 
to different uses. 
What I claim as new, and desire to secure 

by Letters Patent of the United States, is-- 
1. In a system of control, a series of elec 

trically-controlled main switches, and a nor 
mally closed auxiliary switch connected to one 
of the main switches by means of a dash-pot 
and arranged in the controlling-circuit of an 
other main switch. 

2. In a system of control, a series of elec 
trically-controlled main switches, an auxiliary 
switch arranged in the controlling-circuit of 
one of the main switches, and a connection 
between the auxiliary switch and another of 
Said main Switches constructed and arranged 
to cause said auxiliary switch to be opened 
and again closed upon the closing of the latter 
main Switch. 

3. In a system of control, a series of elec 
trically-controlled main switches, a normally 
open and a normally closed auxiliary switch 
in the controlling-circuit of one main switch, 
and operative connections between Said aux 
iliary switches and another main Switch con 
structed and arranged to cause one auxiliary 
switch to close and the other to open and again 
close after a predetermined time interval upon 
the closing of the main Switch. 

4. In a system of control, a series of elec 
tromagnetically-actuated main Switches, a pair 
of auxiliary switches in the actuating-circuit 
of one of said main switches, an operative con 
nection between one of said auxiliary switches 
and another main switch, and a connection in 
cluding a dash - pot between the latter main 
switch and the other auxiliary switch. 

5. In a Switch mechanism, a normally open 
switch, a normally closed switch, and a dash 
pot connecting the movable members of said 
switches. - 

6. In a switch mechanism, a normally open 
switch, a normally closed switch arranged be 
neath said normally open switch, and a dash 
pot connecting the movable members of said 
switches. 

7. In a switch mechanism, a pair of switches 
arranged one above the other and one of said 
switches being normally closed and the other 
normally Open, and a dash-pot connecting the 
movable members of said switches together. 

8. In a Switch mechanism, a movable main 
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switch member, an auxiliary switch member 
operatively connected to said main switch 
member, and a second auxiliary switch mem 
ber suspended from the main switch member 
by means of a dash-pot. 

9. In a system of control, a series of elec 
tromagnetically-actuated main switches adapt 
ed to operate in automatic progression, and 
auxiliary switches including members sus 
pended through dash-pots from certain of said 
main switches arranged in the actuating-cir 
cuit of certain of said main switches. 

10. In a system of control, a series of elec 
tromagnetically-actuated main switches adapt 
ed to close in automatic progression, and aux 
iliary switches in the actuating-circuit of cer 
tain of said main switches including members 
suspended from preceding main switches 
through dash-pot connections. 

8 

11. In a system of control, a plurality of 
electromagnetically-actuated main switches, 
a normally open and a normally closed aux 
iliary switch arranged in the actuating-circuit 
of one switch, a connection between another 
main switch and the normally open auxiliary 
switch whereby the latter is closed when the 
main switch closes, and a connection includ 
ing a dash-pot between the latter main switch 
and the normally closed auxiliary switch 
whereby the latter switch opens and again 
closes when the main switch closes. 

In witness whereof I have hereunto set my 
hand this 27th day of February, 1905. 

GEORGE H. H.L. 
Witnesses: 

BENJAMIN B. HULL, 
HELEN ORFORD. 
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