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To all whom it may concern: 
Beit known that I, AUGUSTMERTES, a resi 

dent of Allegheny, in the county of Allegheny 
and State of Pennsylvania, have invented a 
new and useful Improvement in Gear-Cut 
ting Machines; and I do hereby declare the 
following to be a full, clear, and exact descrip 
tion thereof. 
My invention relates to gear cutting ma 

chines, its object being to provide a form of 
apparatus which will have a greater capacity 
for work than the machines heretofore em 
ployed for this purpose, and one in which the 
cutting of the teeth can be done more accu 
rately. 
To these ends my invention consists in cer 

tain improvements and combinations of parts, 
as will be fully hereinafter set forth and 
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claimed. 
To enable others skilled in the art to make 

and use my invention, I will describe the same 
more fully, referring to the accompanying 
drawings, in which 

Figure 1 is a side view of my improvement 
in gear cutting machines. Fig. 2 is a rear end 
view. Fig. 3 is a front view. Fig. 4 is an en 
larged view of the spring teeth which enter 
the several notches of the index plate. Fig. 5 
is a top view of the rear end of the machine. 
Fig. 6 is a section in part on the line (6-6), 
Fig. 1. Fig. 7 is a top view of the rear end. 
Figs, 8 and 9 are detailed top views. Fig. 10 
is a detailed perspective view. Fig. 11 is a 
detailed view of the mechanism for operating 
the clutch. Fig. 12 is an enlarged top view 
of the rear end showing the carriage in an 
other position. Fig. 13 is an enlarged rear 
end view. Figs. 14 and 15 are enlarged de 
tail views; and Fig. 16 is a sectional view of 
the shaft on the line 16-16, Fig. 14. 

Like letters and figures indicate like parts 
in each view. 
The frame A may be of any suitable con 

struction, comprising the sides A, the end 
pieces A, and the standards A". The power 
shaft B is journaled in suitable bearings in 
the ends of the frame A, and has Secured to 
one end thereof the driving pulley Badapted 
to be connected up to a suitable driving shaft 
by means of the belt B°. The Worms C, C 
and C° are secured to the power shaft B at 

regular intervals, and said worms are adapted 
to mesh with the worm wheels D, D' and D? 
respectively. The said worm wheels D, D' 
and D are mounted on the cross shafts E, E' 
and E, which are journaled in the journal 
boxes F in the sides A* of the frame A, said 
Worm wheels being mounted at the mid-point 
of said cross shafts. 
are secured to the cross shafts E, E' and E°. 

In order to provide for the removal and the 
insertion of the cutters a, a? and a, accord 
ing as it is desired to cut the gears on differ 
ent sizes of wheels, the said cutters are se 
cured to the spindles a. Said spindles are 
provided at their inner ends with the screw 
threads C adapted to engage with the thread 
ed seat a in the cross shafts E, E, EP. The 
sliding carriage b rests upon the frame A, and 
is provided with the beveled flangesb’ adapted 
to travel along corresponding beveled flanges 
b° on the sides A* of the frame A. Any other 
suitable form of sliding connection between 
the carriage band the frame A may, however, 
be employed. 
The plate c, which, for convenience of illus 

tration, will be termed a hanger plate, is se 
: cured to the sides b of the carriage b, said 
hanger plate being adjusted to move up and 
down on said sides b. To provide for this 
vertical adjustment of the hanger plate c, 

The cutters a, a' and a 
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said hanger plate is provided with the in 
Wardly projecting lugs c', having the screw 
threaded openings c' therein. The screw bars 
c engage with the threaded openings cof the 
lugs c, and pass down through the sides b8, 
the collars c being secured to the ends of said 
screw bars. The hanger plate c is formed 
with the vertical slots c, with which the pins 
or bolts c' on the sides bengage, said pins or 
bolts c' having the heads or nutsc'. It is thus 
apparent that by turning the threaded bars 
c in the proper direction, the hanger plate 
c may be raised or lowered as desired. 
Depending from the hanger plate care the 

hangers or brackets d, d, d. These hangers 
d, d, d, are formed in two sections, the sec 
tion e being formed integral with the hanger 
plate c, while the section e' is hinged to the 
section eate, whereby a partible hanger or 
bracket is obtained. 
In order to close the hangers d, d, d, straps 
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fare pivoted on both sides of the section eas at 
f'. Journaled in the outer ends of the straps.f 
are the eccentrics g, provided with the han 
dles g’. When the hangers are closed, as 
shown in Fig. 15, the straps finclose the sec 
tion e of said hanger, while the eccentrics g 
will be forced against the hinged section e', 
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and the two sections will thus be securely 
locked. A spring clutch g is secured to the 
hanger plate cabove each hanger, said clutch 
being adapted to receive the handleg when 
said handle is raised to open the hanger. The 
hangers d, d, d form bearings for the recep 
tion of the mandrel h, which carries the blank 
gear wheels 1, 2, 3 in which teeth are to be cut, 
As the mandrel h carries the blanks, of ne 

cessity said mandrel must be capable of be 
ing readily removed to withdraw the finished 
gear wheels and to insert a new set of blanks 
to be cut. To these ends, the forward end of 
said mandrel h is formed square in the cross 
section as at h’. When said mandrel h is in 
position, said square section h’ abuts against 
the shaft h, which is also formed square in 
the cross section at its inner end, and said 
mandrel hand shaft hare adapted to be con 
nected by any suitable coupling sleeve such 
as h, which may be tightened or released by 
turning the screw bolt h. The shaft h be 
yond the square portion thereof is circular in 
form and is journaled in the bracketl depend 
ing from the hanger plate c, and said shaft 
carries at its forward end certain indexing 
mechanism, as will more fully hereinafter ap 
pear. The rear end of the mandrel h is held 
in place by means of the bolti which passes 
through the abutment platei' which depends 
from the hanger plate c. The bolti is thread 
ed and said thread is adapted to engage with 
the threaded openings in the abutment plate 
f'. The inner end of said boltiis adapted to 
abut against the end of the mandrel h, a jam 
nut being interposed between the head of 
said bolt and the abutment plate j'. In this 
manner when the mandrel h is in place by 
tightening the bolti, the inner end thereof is 
forced against the end of the shaft h, and 
acts to hold said mandrel against any longi 
tudinal movement during the cutting opera 
tion. The mandrel h may thus be readily re 
moved and again adjusted to place to hold 
the blanks in the proper alignment for the 
cutting of the teeth in said blanks. 
In order to hold the blanks at proper inter 

vals upon the mandrel h, said blanks are 
separated in the following manner: A nut k 
is secured on said mandrel and between said 
nut and the blank 1 is the tubular section k'. 
Between said blank 1 and blank 2 is another 
tubular section lic, and beyond said blank 2 
is the collar k'interposed between said blank 
and the hanger d'. The blank 3 is interposed 
between the collar k and nut c. It is thus 
apparent that by tightening up the nut k the 
blanks 1 and 2 are held securely in place on 
said mandrel, and thus prevent any Wabbling 
on the part of said blanks. The same result 

is obtained by tightening up the nut ki' which 
secures the blank 3 in place. 
To the front of the bracket l, which de 

pends from the hanger plate c, is bolted or 
otherwise secured the face plate l'. The shaft 
h° passes through said face plate l', and be 
yond said plate and secured to said shaft h” 
is the index wheel m. s 
To provide for the vertical adjustment of 

the face plate l, said plate is formed with the 
slot through which the set screw securing 
said plate to the carriage b passes. By this 
arrangement the plate l’ may be raised or 
lowered as may be desired. 
The index wheel m is formed with notches 

or teeth m in its periphery, and said notches 
correspond in number to the number of teeth 
to be cut in the blanks, so that the index 
wheels, varying in the number of notches, 
are to be adjusted on the shaft h°, according 
to the number of teeth to be cut in the blanks. 
Beyond the index wheel in on the shaft h’ 

is the sector plate in which fits loosely on the 
shaft h. 
the teeth n' on the inner periphery thereof. 
A pawl n° is pivoted on said sector plate at 
one side thereof as at n, said pawl n° being 
adapted to engage with the teeth of the ratch 
et wheel o secured to the shafth. The pawl 
n° is held in engagement with the teeth of 
said ratchet wheel O by means of the spring 
o'. Pivoted at o to the face plate l’ is the 
sector arm p, said sector arm having the teeth 
p' adapted to engage with the teeth of said 
sector plate n. The opposite end of the sec 
tor arm p is provided with the idle roller p°. 

Directly above the index wheel m, and se 
cured to the sliding carriageb, is the vertical 
guide q within which the detent q' fits and is 
adapted to move up and down therein. A 

This sector plate n is provided with 
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spring q is interposed between the shoulders 
g'within said guide g and the collar q on the 
detent g'. The slot q is formed in the side 
of said guide q. The lower end of said de 
tent q' is provided with the finger q which ex 
tends below the guide q and is adapted to en 
ter the several notches m'of the index plate m. 

Pivoted at s' to the face plate l’ is the bell 
crank levers. One arms of said beil crank 
lever S is provided with the idle rollers fit 
ted on the end thereof. A strap s secured 
to the face plate l' regulates the distance said 
arms' is permitted to move. The other arm 
s' of said bell crank lever is provided with 
the lugs' which is adapted to enter the slot 
q in the guide q, and said lug is further 
adapted to engage with the collar q on the 
detent g when said arm s is raised, as will 
more fully appear. 
In order to operate said arms sands to 

raise the detent g', a horizontal bracket or 
plate it is secured to the stationary frame A, 
and on said plate is pivoted the arm t'. This 
arm t is held against any backward move 
ment by the studt on the plate t, while the 
spring i holds said arm firmly in contact 
with the studi. The arm t is provided with 
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the inclined face it. As the sliding carriage 
advances, the idle rollers' comes in contact 
with the arm t', as shown in Fig. 8, when said 
arm yields to allow said roller to pass, but 
immediately springs back to place after said 
roller has passed. On the return of the roller, 
When the sliding carriage recedes, as will more 
fully appear, the rollers travels over the in 
clined face it of the arm t' which will operate 
to raise the arms, and consequently the de 
tent q. 
A bracket it is secured to the front of the 

frame A, and secured to that bracket u are 
guide strips u, u, the guide strips E. 

egulde. slightly above the guidestrips u. 
strips i, u are formed with the end facesin 
clined as in u and u' respectively. The idle 
roller p° of the sector arm p moves in contact 
with the lower face of the guide strip u', and 
the upper face of the guide strip was the 
sliding carriage advances and recedes, as 
fully shown in Figs. 9, 10, 12 and 13, in order 
to operate the index wheel m, as will more 
fully appear in the description hereinafter 
set forth. 
In order to feed forward the sliding car 

riage b, a screw shaft v is journaled in the 
frame A, the threaded portion v' of said screw 
shaft engaging with a nut von said sliding 
carriage b, whereby when said screw shaft is 
turned in said nut in the proper direction, the 
sliding carriage bisadvanced. The power to 
rotate this screw shaft y for the advance of 
the carriage b is obtained indirectly from the 
main shaft B. The shaft B is connected to 
the pulley v on the shaft v' by means of the 
belt v. A belt v connects the pulley won 
said shaft v' with the pulley won the stud 
w, while a pinion won said stud meshes with 
the gear wheel w8. This gear wheel w8 has 
secured thereto the pinion v' which meshes 
with the gear wheel v0 on the screw shaft v. 
This gear wheel v is not secured to the screw 
shaft v, but is fitted loosely thereon, and is 
provided with the clutch face v. A clutch 
a is provided with a groove engaging a feather 

So 
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on the screw shaft v and adapted to slide to 
and frothereon. A pulley ac' runs loosely on 
the outer end of said screw shaft and said 
pulley ac' is furnished with a suitable clutch 
face ac'. A belt acconnects said pulley ac' with 
the pulley ac' on the shaft v'. When the 
clutch ac is in engagement with the clutch face 
v, the carriage will be advanced, and when 
the clutch ac is in engagement with the clutch 
face ac, the carriage recedes. 
The clutch ac is shifted from one to the other 

of said clutch faces v1 and a by the follow 
ing form of mechanism. A levery is pivoted 
at one end thereof to an arm y' extending out 
from the frame A. The levery is furnished 
with a collar / adapted to engage with the 
annular groove ?on said clutch ac. The outer 
end of the lever y is secured to the rack 2 
which rests on the sliding carriage b and fits 
in suitable guides thereon but does not move 
with the sliding carriage b. The rack 2 is 

adapted to slide in the guides on the said car 
riage. A wheel 2 provided with teeth 2 on 
all or a part of its periphery is journaled on a 
stud 2 on the sliding carriage b. The teeth 
2 of said wheel 2' are adapted to engage with 
the rack 2. The wheel 2 is formed with the 
slots 2 and within said slots are secured the 
stops 2', said stops being adapted to be ad 
justed at different points within said slots. 
An arm 2 carrying the weight 2 is mounted 
loosely on the stud 2. The weight a is ad 
justable on the arm a by means of the set 
screw 29 and the slot 20 in said weight. As 
the carriage advances the clutch a will be in 
engagement with the clutch w, and since the 
toothed wheel 2 is mounted loosely on the 
stud a on the sliding carriage, it is evident 
that the toothed wheel 2' will revolve, the 
rack 2 remaining stationary. The weighted 
lever 2 being mounted loosely on the same 
stud as the wheel 2', upon the revolution of 
said wheel as the carriage advances the 
weighted lever will be carried through the arc 
of the circle described by the rotation of the 
wheel 2. 
passed the center of gravity, it will fall of its 
own weight, striking the stop 2. 
den falling of the weighted lever 2 on the sto 
2 will impart a quick turn to the wheel 2’. 
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When the weighted lever 2 has 

This sud 
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This sudden movement imparted to the wheel 
2' with its teeth engaging the rack 2 will act 
to throw back Said rack 2 a sufficient dis 
tance to throw the clutch ac out of engagement 
with the clutch face uu", and into engagement 
with the clutch face ac'. The carriage b will 
then recede to its former position with rela 
tion to the frame A. Any other suitable form 
of mechanism for advancing the sliding car 
riage or withdrawing the same may be em 
ployed. 
The operation of my improved gear cutting 

machine is as follows: I have illustrated my 
invention in connection with a machine ca 
pable of cutting six blanks, three on each side, 
at one time. It is apparent, however, that 
machines embodying the same principles of 
construction could be constructed to have a 
greater or less capacity. The blanks 1, 2, 3, 
of the desired size, are arranged in the man 
ner described and as shown in Fig. 1, on the 

ers d, d', d' by means of the eccentrics.g., while 
the bolti is tightened to press against the end 
of said shaft h to retain said shaft against 
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shaftsh, said shafts being locked in the hang 

longitudinal movement. An index wheel in 
has been adjusted on the shafth with a num 
ber of teeth corresponding to the number of 
teeth to be cut in the blanks 1, 2, 3. The I 25 hanger plate c is adjusted at the proper 
height by means of the screw bars c, so that 
the blanks 1,2,3 may be held at proper height 
with relation to the cutters a, a?, a, in accord 
ance with the desired depth of the cut. The 
cutters a, a ', a are so adjusted on the spindles 
a that the teeth of each pair of cutters break 
joint with each other, that is, the teeth of the 
cutter on One end of one of the cross shafts 
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will coincide with the interdental spaces on 
the cutter at the opposite end of said cross 
shaft. 
the tooth of one cutter strikes the work, the 
corresponding tooth of the cutter on the op 
posite end of the shaft is just advancing to 
strike the blank on that side, so that the 
cutters work alternately and thus produce 
smoother work. The blanks and cutters hav 
ing been arranged in the manner described, 
power is applied to rotate the main shaft B, 
which through the worms C, C, C° engaging 
with the worm wheels D, D, D, acts to ro 
tate the cross-shafts E, E, E'. In this man 
ner the cutters a, a?, a are driven. Mean 
while, the screw shaft v is rotated by the power 
transmitted from the main shaft B through 
the connections hereinbefore decribed, the 
clutch a being in engagement with the clutch 
face U11 on the gear wheel v10. As the car 
riage b advances, the blanks 1,2,3 are brought 
into contact with the cutters a, a', a when 
the cutting operation begins. During the ad 
vance of the sliding carriage b, the idle roller 
a' at the extremity of the arm sovercomes the 
resistance of the spring arm t and passes said 
arm which springs back to its normal position. 
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The roller p°of thesector armp, as the carriage 
advances, moves along in contact with the 
lower face of the strip u' and thence up the 
inclined faces u, u' and along the upper face 
of the strip u. As soon as the rollerptravels 
up the inclined faces u, u' it is apparent that 
the end of the sector arm p carrying the roller 
p° will be raised. This movement of the sec 
tor arm p will act, through the teeth on said 
arm engaging with the teeth of the sector 
plate, n, to turn the sector plate in a sufficient 
distance to bring the pawl n° pivoted to said 
sector plate into engagement With the next 
succeeding tooth on the ratchet wheel O. In 
the meantime, as the sliding carriage b ad 
vances, the wheel 2 has been making part of 
a revolution with its teeth 2° meshing with 
the rack 2. The several parts have been so 
adjusted previous to the commencement of 
the cutting operation that just as soon as the 
cutters a, a?, a have completed the respective 
teeth on the blanks brought into contact with 
them, the wheel 2' will have turned suffi 
ciently to carry the weighted arm 2 beyond 
the center of gravity. The falling of the 
weight toward the forward end of the ma 
chine will throw back the rack 2 and with it 
the clutch ac into engagement with the clutch 
face ac'. As the pulley ac' rotates in the oppo 
site direction to that of the gear wheel v, 
this engagement of the clutch a with the clutch 
face act will reverse the rotation of the Screw 
shaft v and cause the sliding carriage. to re 
cede. When the carriage b begins to recede, 
the rollers p and son the ends of the sector 
arm p and arms' respectively recede with it. 
The roller precedes along the upper face of 
the guide strip u, and when said roller begins 
its descent down the inclined face it, the roller 
s' will have traveled over the inclined facet. 

By this arrangement of the cutters, as 

vance of the carriage. 
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The descent of the roller p° down the inclined 
face u and thence along the lowerface of the 
guide strip u' will lower the inner end of the 
sector arm p and consequently raise the end 
in engagement with the sector plate in to its 
normal or horizontal position, as shown in 
Fig. 3. The raising of the toothed end of the 
sector arm p to its horizontal position willim 
part a contrary movement to said sector plate 
to that imparted when the said sector arm as 
cended said inclined face it during the ad 

This will cause the 
pawl n° which engages with the ratchet wheel 
o to turn said ratchet wheel and with it the 
index wheel m. The descent of the roller p 
down the inclined face u' occurs after the 
rollers has traveled over the inclined facet 
of the arm it, as stated. As the rollers' meets 
said inclined facet, the arms of the bellcrank 
lever s will be thrown toward the index wheel 
m, and the other arms of said bell crankle 
ver will be raised. By this action on the part 
of said bell crank lever the arms will raise 
the detent g in the guide q and release the 
finger Q from engagement with the index 
wheel m. The movement imparted to the in 
dex whheel m is sufficient to bring the next 
tooth in position to be engaged by the finger 
q". After the rollers on the arms of the 
bell crank lever S has traveled over the in 
clined face it of the arm i and has passed be 
yond the same, the force of the spring q will 
act to press down the detent q' and throw out 
the arms of the bell crank lever Shitherto 
in engagement with said detent. The finger 
g is then free to engage with the next suc 
ceeding tooth of the index wheel m, and in 
case said tooth has not already reached the 
point to be engaged by said detent q', said 
detent will rest upon the periphery of said in 
dex wheel, the spring galways forcing down 
said detent to allow it to drop into the next 
succeeding tooth of said index wheel when it 
has arrived at the proper point. It is, of 
course, apparent that as the index wheel m. 
turns, the shaft h carrying the blanks 1, 2, 3 
will also turn a like amount. In this manner 
the blanks are turned a sufficient distance to 
provide for the distance between the several 
teeth to be formed in said blanks. 
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By having the worm wheels D D’ and D 
mounted on the cross shafts E E E at the 
mid points thereof, the power is evenly dis 
tributed and the strain on the cutters is re 
lieved while they also receive a more positive 
movement. 

It is apparent from the construction shown 
and described that the several adjustable 
parts may be arranged to provide for the cut 
ting of different sized gear wheels, as well as 
for different depths of teeth. 
By having the spindles provided with cut 

ters at each end, the cutting is even and reg 
ular. 
What I claim as my invention, and desire 

to secure by Letters Patent, is 
1. In gear cutting machines, the combina 
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tion with a suitable frame of one or more re 
volving spindles carrying cutters, a recipro 
cating carriage, a hanger plate vertically ad 
justable on said carriage, and partible hang 
ers on said hanger plate adapted to support 
a mandrel carrying blanks, and mechanism 
for turning said mandrel to bring said blanks 
into positicin for the next succeeding tooth, 
Substantially as and for the purposes set forth. 

2. In gear cutting machines, the combina 
tion with a suitable frame of one or more re 
volving spindles carrying cutters, a recipro 
eating carriage, a hanger plate vertically ad 
justable on said carriage, partible hangers on 
said hanger plate, and means for locking 
therein a mandrel carrying blanks, and mech 
anism for turning said mandrel to bring said 
blanks into position for the next succeeding 
tooth, substantially as and for the purposes 
set forth. - 

3. In gear cutting machines, the combina 
tion with a suitable frame of one or more re 
volving spindles carrying cutters, a recipro 
cating carriage, a hanger plate vertically ad 
justable on said carriage, hangers on said 
hanger plate adapted to support a mandrel 
carrying blanks and a shaft in line there with 
connected thereto, an index wheel on said 
shaft, and mechanism for turning said index 
wheel whereby said shaft is turned to bring 
the blanks on said mandrel into position for 
the next succeeding tooth, substantially as 
and for the purposes set forth. 

4. In gear cutting machines, the combina 
tion. With a suitable frame of one or more re 
volving spindles carrying cutters, a recipro 
Cating carriage supporting a mandrel carry 
ing blanks and a shaft in line therewith con 
nected to said mandrel, an index wheel upon 
Said shaft, a detent engaging with said index 
wheel, and mechanism for raising said detent 
and turning said index wheel, substantially 
as and for the purposes set forth. 

5. In gear cutting machines, the combina 
tion with a suitable frame of one or more re 
volving spindles carrying cutters, a recipro 
cating carriage supporting a mandrel carry. 
ing blanks and a shaft connected to said man 
drel, an index wheel on said shaft, a sector 
plate beyond said index wheel, the said sec 
tor plate having a pawl adapted to engage 
with a ratchet wheel on said shaft, and mech 
anism for turning said sector plate, substan 
tially as and for the purposes set forth. 

6. In gear cutting machines, the combina 
tion with a suitable frame of one or more re 
volving spindles carrying cutters, a recipro 
cating carriage supporting a mandrel carry 
ing blanks and a shaft connected to said man 
drel, an index wheel on said shaft, a sector 
plate beyond said index wheel, said sector 
plate having a pawl adapted to engage with 
a ratchet wheel on said shaft, an arm on said 
carriage adapted to engage with said sector 
plate, and means for operating said arm to 
turn said sector plate, substantially as and 
for the purposes set forth. 

7. In gear cutting machines, the combina 
tion with a suitable frame, of one or more re 
volving spindles carrying cutters, a recipro 
cating carriage supporting a mandrel carry 
ing blanks and a shaft connected to said man 
drel, an index wheel on said shaft, a sector 
plate beyond said index wheel, Said Sector 
plate having a pawl adapted to engage a ratch 
et wheel on said shaft, a toothed arm pivoted 
to said carriage and adapted to engage With 
teeth on said sector plate, and means for op 
erating said arm to turn said sector plate, Sub 
stantially as and for the purposes set forth. 

8. In gear cutting machines, the combina 
tion with a suitable frame, of one or more re 
volving spindles carrying cutters, a recipro 
cating carriage supporting a mandrel and a 
shaft connected to said mandrel, an index 
wheel on said shaft, a sector plate beyond 
Said index wheel, said sector plate having a 
pawl adapted to engage a ratchet wheel on 
said shaft, a toothed arm pivoted to said car 
riage and adapted to engage with teeth on 
said sector plate, the opposite end of said arm 
engaging with suitable guides whereby said 
arm is raised and lowered, substantially as and 
for the purposes set forth. 

9. In gear cutting machines, the combina 
tion with a suitable frame, of one or more re 
Volving spindles carrying cutters, a recipro 
Cating carriage supporting a mandrel and a 
shaft connected to said mandrel, an index 
wheel on said shaft, a sector plate beyond 
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said index wheel, a pawl on said sector plate 
adapted to engage with a ratchet wheel on Said 
shaft, a toothed arm pivoted to said carriage 
and adapted to engage with teeth on said sec 
tor plate, the opposite end of said arm carry 
ing a roller, and guide strips on the frame 
with which said roller engages and which act 
to raise and lower said arm, substantially as 
and for the purposes set forth. 

10. In gear cutting machines, the combina 
tion with a suitable frame, of one or more re 
volving spindles carrying cutters, a recipro 
cating carriage supporting a mandrel and a 
shaft connected thereto, an index wheel. On 
said shaft, a detent on said carriage adapted 
to engage with teeth on said index wheel, a 
bell crank lever pivoted to said carriage, one 
arm thereof adapted to engage said detent, 
the other arm thereof being adapted to en 
gage with an arm on the stationary frame, 
whereby the first mentioned arm of said bell 
crank lever is adapted to raise said detent, 
substantially as and for the purposes setforth. 

11. In gear cutting machines, the combina 
tion with a suitable frame, of one or more re 
volving spindles carrying cutters, a recipro 
cating carriage supporting a mandrel and a 
shaft connected thereto, an index wheel on 
said shaft, a detent on said carriage adapted 
to engage with teeth on said index wheel, a 
bell crank lever pivoted to said carriage, one 
arm thereof adapted to engage said detent, 
the other arm thereof being adapted to en 
gage with an arm on the stationary frame, 
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said arm having an inclined face, whereby 
the first mentioned arm of said bell crankle 
Ver is adapted to raise said detent, substan 
tially as and for the purposes set forth. 

12. In gear cutting machines, the combina 
tion with the frame A, of the spindles a, the 
reciprocating carriage b, the mandrel h and 
shaft h’, the index wheel m, the sector plate 
n, the pawl n° adapted to engage the ratchet 
wheel o, the toothed arm p pivoted to said 
Carriage and adapted to engage with said sec. 
tor plate, the roller p, the guide strips u?, it 
On the frame A with which said roller en 
gages, substantially as and for the purposes 
set forth. 

13. In gear cutting machines, the combina 
tion with the frame A, of the spindles a, the 
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reciprocating carriage b, the mandrel h and 
shaft h’, the index wheel m, the detent q', the 
bell crank levers, the arm s thereof adapt 
ed to engage the detent q', the other arms 
adapted to engage the arm t, said arm hav 
ing the inclined face t and being pivoted to 
the frame A, the studt and the springi, sub 
stantially as and for the purposes set forth. 

14. In gear cutting machines, the combina 
tion with a suitable frame, of one or more 
Spindles carrying cutters, a carriage on said 
frame carrying the blanks to be cut, a revolv 
ing Screw shaft engaging with a nut on said 
carriage, a gear wheel mounted loosely on 
said Screw shaft and a pulley adapted to ro 
tate in the opposite direction, and a clutch on 
said shaft adapted to be thrown into engage 
ment with said gear wheel and pulley to im 
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part a reciprocating movement to said car 
riage, substantially as and for the purposes 
Set forth. 

15. In gear cutting machines, the combina 
tion with a suitable frame, of one or more 
spindles carrying cutters, a carriage on said 
frame carrying the blanks to be cut, a revolv 
ing screw shaft engaging with a nut on said 
carriage, a gear wheel mounted loosely there 
on and a pulley adapted to rotate in the op 
posite direction, a clutch on said shaft, a le 
ver engaging there with, said lever being con 
nected to a rack adapted to slide to and fro 
on said carriage, a pinion mounted loosely on 
a stud on said carriage and engaging with 
said rack, a weighted lever pivoted to said stud, 
and stops on said pinion with which said le 
ver engages, substantially as and for the pur 
poses set forth. 

16. In gear cutting machines, the combina 
tion, with the frame A, of the revolving spin 
dles a, carrying the cutters a, a , a, the car 
riage b, a revolving screw shaft v engaging 
with the nut v, the gear wheel ly, the pull 
ley ac', the clutch ac, the clutch faces ac, uy, 
the levery connected to the rack 2, the pin 
ion 2' the weighted lever 2, the stops. 2 on 
said pinion, substantially as and for the pur 
poses set forth. 

In testimony whereof I, the said AUGUST 
MERTES, have here unto set my hand. 

AUGUST MERTES. 
Witnesses: 

ROBT. D. TOTTEN, 
J. N. COOKE. 
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